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FOURTH

ANNUAL MESSAGE

OFFICE OF THE MAYOR, CITY HALL.
Philadelphia, April 3, 1899.

To tae Serrct AND Commox CouxciLs
' or tHE CITY OF PHILADELPHIA.

GextLEMEN:—In accordance with the provisions of the
Act of Assembly of June 1, 1885, I herewith transmit
to your Honorable Bodies this my Fourth Annual Message,
upon the financial and general conditions of the munici-
pality. I also send the Annual Reports of the Directors
of the Departments of Public Safety and Public Works
and of the President of the Department of Charities and
Correction, for the year 1898.

FINANCE.

The annual report of the City Controller shows that the
total receipts of the City from all sources for the year
1898 were $26,324,200.09, and the total expenditures
$27,075,013.76, shewing an excess of expenditures over
receipts of $750,813.67.

The deficit thus shown was ascertained when the books
of the Controller’s Department were closed, dating from
December 31, 1898, and it is attributable to the absence
of the personal property tax and school moneys due the
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City of Philadelphia by the State authoritics, for the year
1598, amounting in all to $1,596,730.83.

This apparent deficit, however, which appears upon the
face of the report, is susceptible of explanation.
It is due to the fact that the personal property
tax and the school moneys due the City of Phila-
delphia by the State authoritics for the year 1898,
amounting to $1,596,730.83, have not all been paid.
Since the Controller’s report was submitted, there
have been made small remittances, but at the time
of the signing of the report there would have been a sur-
plus of $1,156,448.63, had all the money due been paid.
This shows but a little improvement over the preceding
year. The system is vicious and without excuse and the
retention of this money upon the part of the State authori-
ties cripples the Munieipality in the matter of appropria-
tions and reflects upon the business management in the
financial departments of the State Government; further
than this it seriously affects the credit of the City. The
reason for this apparent deficit has to be constantly ex-
plained. The City Treasurer has repeatedly made de-
mands for the payment of the money, but his appeals have
met at no time with a hearty response, in fact at times
not even with an explanation. The law under which the
City pays this money to the State, requires that, immedi-
ately upon payment by the City to the State, of the whole
amount due, the latter shall remit the proportionate share
to which the Municipality is entitled. There is no good
reason so far as has been ascertained why this money
should be withheld. The money under no circumstances
should be devoted to any purpose other than that which
the law designates. If it cannot be diverted to any other
purpose, then its retention is illegal and unjust. It would
be a decided reform if the Act relating to this matter were
amended. The money should be retained and accounted
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for by the City and a credit given for the amount of the
same upon the books of the State. In other words, to
remedy this condition of affairs, the law should provide,
that the City instead of paying all the money to
the State, should retain that proportionate share to
which she is entitled. The system is unbusiness-like.
If the money belongs to the City, it should be in her hands,
and the State officials who have it in their possession should
return it at the earliest moment possible. This is
not a new condition, it has been persisted in for
years and public attention has been frequently called
to the matter. I have taken occasion to repeatedly
refer to it in the several messages I have submitted to
your Honorable Bodies. In the reports of the City Con-
troller for the past two years it will be seen that under
the opinion of the City Solicitor, and a resolution of your
Honorable Bodies, he has carried this money as an asset
of the City, though actually in the hands of the State offi-
cials. This year, however, he refused so to do, stating
in his annual report that he deemed it inadvisable to con-
tinue this method. He was therefore compelled to ask for
a reduction in the appropriations for the ensuing year,
which resulted in great inconvenience to the City and in
delay in the transaction of her business and the meeting
of her obligations. The books of the City Controller
could not be opened for the current year, until the de-
ficiency was made up by a reduction in the appropriations
made by Councils.

As to the Personal Property Tax the City always makes
the remittances prior to November 30th, the close of the
fiscal year of the State, and the money which under the
law belongs to the City should at least be returned before
the 31st of December, that day marking the close of the
fiscal year of the Municipality. As to the school tax the
payvments should be made in the same way, bearing in
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mind of course the fact that the school year ends on the

30th of June. There is no excuse for the further cor-
tinuance of a practice which puts the City to inconveni-

ence affects her credit and gives rise to suspicion and
scandal. :

In 1896 the deficit was $1,459,569.03; in 1897, $828,-
325.61; in 1898, $440,282.20. If the moneys due had
been paid in 1896 there would have been a surplus of
$141,578.59; in 1897, of $839,217.48, and in 1898, of
$1,156,448.63. These facts I am sure will prove to every
fair minded man that the system needs immediate change
and reform.

The funded debt of the City, January 1, 1899, less the
City loans held by the Sinking Fund Commission and
including outstanding warrants, was $36,380,082.77; the
funded debt, January 1, 1898, less the City loans held
by the Sinking Fund Commission and including outstand-
ing warrants, was $39,174,353.75; showing a decrease of
the total debt, since January 1, 1898, of $2,794,270.98.
The additions to the funded debt during 1898 were $2,-
211,900, made up in the following manner: Of the
$6,000,000, Philadelphia and Reading Railroad Subway
Loan of March 15, 1894, there was issued on account,
$900,000; for refunding loan, $1,306,000, and an un-
claimed Matured Loan amounting to $5,900. The amount
redeemed during the same period was $7,843,400, making
a decrease in the Gross Funded Debt for the year of
$5,631,500. Deducting the City securities held by the
Sinking Fund Commission from the Gross Funded Debt
leaves a Net Funded Debt of $35,163,295.22.

The value of the real estate owned by the City as ap-
praised by the Board of Revision of Taxes for the year
1898 is $55,075,494, showing an increase over the ap-
praisement of 1897 of $2,181,185.
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Loan Bill.

The Loan Bill is an old question but ‘it is a matter of
deep interest to this community. It dates back to the
beginning of this administration, and although I have
heretofore often referred to it, in detail, it is of such vital
importance to the future of the City, that it will not be
out of place for me to again give, briefly, its history.
Upon this measure depended the ability of the present
administration to carry out its promises and its purposes,
and it is with keen regret I am compelled to state, that
because of unreasonable opposition, we were prevented
from inaugurating the projects and reaching the results
we so hoped for and desired.

In 1896, after most careful consideration an ordinance

was passed in Councils providing for the creation of a
" loan of $8,000,000 for miscellaneous purposes. Shortly
afterwards another ordinance was passed,authorizing a loan
of $3,000,000 for the improvement of the water supply.
When everything was in readiness for the plac-
ing of the loans, and advertisements for bids were about
to be made, the question was raised in some quar
ters, that the City, under the law,\ had no right to
increase her indebtedness, it being contended that
she had reached the limit of her power to borrow.
A doubt having thus been raised, which might se-
riously have affected the loan in the matter of premiums
and rate of interest the City was compelled under the cir-
cumstances to wait until the question was passed upon by
the Courts. A Bill in Equity was filed in the Court of
Common Pleas No. 1, and it was held that the City had
not reached the limit of her borrowing capacity. It was
then urged that this opinion was not final and the judg-
ment of the Supreme Court had to be secured. In May,
1897, that Court decided that before the City could in-
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crease her indebtediess the question would have to be

submitted to a vote of the people. The first election at
which this could be done did not take place until the fol-
lowing November, and in the meantime matters had to
remain in abeyance.

The bill in its every item and feature was fully ex-
plained in the newspapers and discussed in public places
and the people were intelligently informed as to every
detail. They decided in favor of the creation of the loan
by a majority of 17,475. The matter had been consid-
ered for upwards of three years and after this popu-
lar expression in its favor it was thought that opposition
would cease, but the Schuylkill Valley Water Company
in the meantime had appeared upon the scene and oppo-
sition was immediately organized to defeat the ordinance
authorizing the creation of the loan. This was in the face
of the mandate of the people.

At this point it may be in place to state that the loan
provided for necessary improvements in every direction;
among other things, for the completion of the Boys’ High
School and the erection of new school buildings; for the
building of main sewers; for the completion of the Aramin-
go canal sewer; forthe improvemert of suburban roads; for
the erection of an Art Gallery, and a Free Library; for a
new Almshouse; for the abolition of grade crossings on
the line of the Philadelphia and Trenton Railroad; for
the equipment and building of the Philadelphia Museums;
for the extension, improvement and filtration of the water
supply; for the extension of Fairmount Park; for repav-
ing streets, tramway streets, intersections and underground
work incident thereto; for building bridges; for the im-
provement of public parks and squares; for the purchase
of ground and the building of fire and police stations and
electrical and underground construction; for grading and
repairs to paved streets, curved curbing, resurfacing as-
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phalt streets; repairs to bridges; repairs to sidewalks; re-
pairs to ditches and sluices; and for repaving with im-
proved pavement small streets, forty feet or less in width,
from house line to house line, and the underground work
incident thereto. It will be seen that these improvements
were urgent and in every way would have resulted mate-
rially in the advancement of the City. All kinds of ob-
jections, however, were raised in opposition by the enemies
of the bill. It was contended by those who knew better
that the bill creating the loan carried as well an appro-
priation for every item. This was not so, for the bill pend-
ing provided only for the creation of the loan;
every item of appropriation thereunder must be
passed upon by Councils separately. After stormy conten-
tion the bill at length passed on June 17, 1898, and the
same day I affixed my approval thereto. It must be
borne in mind that the friends of the bill, in Coun-
cils, twice authorized the creation of the loan, but after
each victory, outside -parties instituted or inspired liti-
gation for the purpose of delay. An effort was made
to meet at once the most important question namely, that
of the water supply, but the opposition filed a Bill in Equity
praying the Court to restrain the City in the matter of the
placing of the loan, and again the City was halted and
prevented from carrying out those projects that would
have resulted in her material development and advance-
ment. This spirit of opposition, dead to every public
sentiment, actuated and controlled by spiteful, unreason-
able, factional or sordid motives is responsible for the
City’s failure to respond to the cemands of her citizens
for needed public improvements. The opponents of this
bill, have for years, held the City by the throat like high-
waymen and have chécked her progress at every step.
Their policy was delay and destruction; little cared they
for the fame and reputation of the City. The New High
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School Building half completed, because of their ‘opposi-
tion, stands to-day like a ruin. Thousands of children have
been deprived of proper school accommodations, public
work in every direction has been delayed and the City’s
progress retarded. They have made unavailable the
sum of $3,700,000 for the improvement of the water sup-
ply. No appeal could reach the consciences of such men;
in spite of public clamor and in the face of sickness and
death they have stood unmoved.

DEPARTMENT OF PUBLIC SAFETY.

The Department of Public Safety has reached a high
degree of efficiency throughout all its Bureaus. The Di-
rector has been unceasing in his efforts in the public ser-
vice and as he retires from the position he has so
ably and conscientiously filled, it must be to him a satis-
faction to know that he has been faithful and loyal in the
discharge of his duties.

Bureau of Police.

I cannot speak too highly of the police force ¢f this
City. It has, during the past year, been put to a severe
test, and yet from every side it has been highly commended
for its efficiency in the handling of crowds and in the
preservation of order. There has been created an “esprit
de corps” throughout the Bureau; the men have been
carefully drilled and have been taught to be attentive and
courteous to strangers as well as to citizens. The Super-
. intendent is worthy the highest commendation.

I cannot lose this opportunity, to speak of the ser-
vices rendered by the force during the summer vacation.
There were 10,723 dwelling houses temporarily closed dur-
ing that period, and left under the care and protection of
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the police. Twenty-seven of these houses, seven less than
last year, were robbed of goods valued at $3,874, of which
$2,016 were recovered.

After the cessation of hostilities in the late war with
Spain there were brought into this City between the 21st
of August and the 27th of September of last year
1,575 sick soldiers. The reception and disposition of these
soldiers were in the hands of the authorities of the City,
and the services rendered by the police force in this deli-
cate and patriotic work called forth from all our citizens,
as well as from the army officials, the highest praise and
commendation.

The duties that policemen and firemen are called upon
to perform expose them to constant dangers, and there
can be no greater charity, than to provide a fund for the
relief of the families of those, who are left, in case of
death, or for the men themselves if they be injured in the
service. Some of our citizens have shown a proper
public spirit, by giving handsome donations to the Pension
Funds, and have thus set an example that should be fol-
lowed by others. ,

The police force to be made more effective and to give
more security should be increased, especially in the out
lying districts.

Bureau of Fire.

This Bureau, under the immediate direction of its brave
and efficient chief, has reached a most excellent state of dis-
cipline and efficiency. Tle total number of fires during the
year was 2,484, being 57 more than occurred during 1897;
the loss on buildings and contents was $1,653,902, while
that of the previous year was $1,026,768.

In my last annual message, I called attention to a new
danger that had arisen owing to the erection of very high
buildings in the business sections of the City. For the
better protection of these buildings, a greater supply of
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water is required as well as greater force, and I cordially
endorse the suggestion of the Director of the Department
of Public Safety, when he urges that large mains should
be laid from the Delaware river to Broad street, on Mar-
ket, Chestnut and Arch streets, with a pumping station at
the Delaware river, and a similar line of mains on the
same streets from the Schuylkill eastward to Broad street,
with a pumping station on the Schuylkill river. This
would be a means of great safety in the business sections
of the City.

During thg past year there were 300 firemen injured
in the performance of their duty. There were two deaths
in the Bureau, which occurred when the men were
in actual service. This is additional reason why our
citizens should bear in mind the Fire and Police Pension
Funds. There is not a more courageous or heroic body
of men, in the public service, than the fire force of our
City.

Electrical Bureau.

The Electrical Bureau still maintains its reputation as
one of the best equipped in this, or any other country.
At the close of the year there were 7,147 electric lights
in the public highways of this City, providing not only
illumination, but giving protection to life and property.
It will be admitted by those who have examined into
the matter by personal inspection, that Philadelphia is the
best lighted City on this Continent.

The underground system is making gradual progress.
There have been taken down and removed from the streets
119 poles and a little over 160 miles of telegraph and
telephone wire belonging to the City, and 57.71 miles of
wire belonging to the different corporations. The number
of calls over the police signal and telephone service during
the year was 5,207,553.

The rules established in this Bureau in the matter of
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the introduction of underground trolley wires, have pre-
vented damage of every kind resulting from what is called
electrolytic action. The City’s underground system of
gas and water pipes and cables has been protected from
injury. The construction has been made under the su-
pervision of the able Chief of this Bureau, and has resulted
in great saving to the City. In many cities throughout the
country the leakage of currents from the trolley service,
which has not by the adoption of a proper system been
provided against has greatly desiroyed the iron and lead
pipes laid underground. Such a condition with us has
been avoided by carrying out to the letter the wise rules
promulgated and enforced by this Bureau.

Bureaw of Health.

The General health of the City during the year was
good. It will be seen by the report of this Bureau that
the death rate for 1898 was 19.18 per 1,000 inhabitants,
which although slightly higher than for 1897, which was
18.72, is lower than for any year since 1879. The death
rate of Boston for 1898 was 20.09 per 1,000 inhabitants,
for New York, 19.28.

Small-pox made its appearance, but it was stamped out
by the effective measures that were immediately applied.
I am glad to see that there has been an improvement in
the condition of the Municipal Hospital, but still there is
much work to be done in that direction. Omnece again, T
call attention to the importance of erecting a hospital re-
moved from all connection with the Municipal Hospital,
and placed in an outlying locality, for the treatment of
small-pox cases. This is a8 most important matter.

The Board of Health was abolished by Act of Assembly
of March 22,1899, and a Bureau created by an Act passed
the same day. The members of the Board, five in number,
gave at all times loyal and devoted attention to the duties
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assigned them. They served most faithfully the interest
of the City and without compensation.

The Bureaun was immediately organized as the Act pro-
vided and Colonel J. Lewis Good was appointed chief of
the same.

Bureau of City Property.

The chief of this Bureau has with marked intelligence
discharged every duty. The restoration of the old State
. House has been completed and its rededication took place on
the 28th day of October last, as a feature of the ceremonies
incident to the celebration known as the “Peace Jubilee.”
The immediate locality has been greatly improved by rea-
son of the restoration. This is the most sacred relic and the
most interesting and historie building in this country and
should ever be preserved with patriotic care and devotion. T
am glad to take this opportunity to thank the committee of
citizens and the Association of Architects, for their valuable
suggestions and assistance during the continuance of the
restoration.

The market sheds on the different thoroughfares
throughout the Citv are in many instances dilapidated and
virtually unproductive; they should be removed and the
streets paved. I think, however, that the historic build-
ing at Second and Pine strects should be repaired and
retained as an old land mark.

League Island Park should be improved at the earliest
possible moment. It will add much toward the develop-
ment of the lower section of the City. The plan for its
improvement is feasible and the Park may be made at-
tractive in every way as a pleasure ground and public
resort for the people. Plans have already been agreed
upon and it is to be hoped that the matter will be pushed
without delay. The preliminary work should begin as
soon as the weather will permit.
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Bureau of Building Inspection.

The work of this Bureau is most intelligently performed
under the direction of its able and experienced Chief. The
ordinance of April 10, 1894, which authorized the inspec-
tion of elevators, as I have already said, in my two previous
messages, cannot be carried out, because the force of Inspec-
tors is totally inadequate. The ordinance provides that
every elevator shall be inspected by the Bureau of Building:
Inspectors, at least, once every three months. There are over
ten thousand elevators in the City of Philadelphia and only
three Inspectors. This statement will prove conclusively
that the ordinance is virtually a dead letter. This should
not be the case as the constant and universal use of ele-
vators is dangerous, in the extreme, unless every precaution
be taken to guard against accident.

Bureau of Boiler Inspection.

The Chief of this Bureau has faithfully conducted its
operations; he is one of the oldest‘officials in continuous
service in this City. The total number of boilers inspected
was 2,946. It might be well to add in this connection that
the Bureau inspected the boilers of 143 locomotives that
had been built for and shipped to Russia and Japan.

DEPARTMENT OF PUBLIC WORKS.

The Director of the Department of Public Works has
been a loyal and devoted public servant; he has ably and
conscientiously discharged his onerous duties. It will
be shown by a careful examination of his report that
the work under -this Department has been well done and
at lower figures than, in any year during its previous
history. Unfortunately there has been no money availa-
ble for the extension and improvement of the water system.
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nor for the construction of main sewers and bridges nor
for the paving of streets with improved pavement.

Bureau of Highways.

The Loan Bill contained items amounting to $2,550,-
000, which could have been made available for the im-
provement of our highways if the matter had not been
interfered with by litigation. The total paving and re- -
paving for last year covered 31 1-3 miles and cost in the
aggregate $499,436, of which amount $430,367 was as-
sessed against the properties abutting on the streéts paved.
But little repaving was done during the year, as the only
appropriation available for this work was $20,000, for
repaving small and tramway streets, and $25,000 for re-
paving Christian street, from Sixteenth street to Twenty-
first street, and from Twenty-second street to Gray’s Ferry
road.

One of the most important matters under the direction
of the Bureau of Highways is the repaving with improved
pavement the streets at present paved with cobble and
rubble stone, but this work will have to be suspended until
the money under the loan bill becomes available. The
report of the Director in relation to the work done under
the Bureau of Highways is most interesting, and I ask
a careful examination of the same. The Chief of this
Bureau has ably discharged his every duty.

Bureau of Strecet Cleaning.

Under this Bureau during the year 1898, there was ex-
pended for the cleaning of streets and inlets, removal of
ashes, ete., $540,474, and for the removal and disposal
of garbage, $328,600; making a total of $869,074. There
were cleaned during the year 217,389 miles of streets and
2,133,792 inlets; 588,954 cart loads of ashes were col-
lcoted, and 201,958 loads of kitchen garbage. These

.
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figures will give an idea of the amount of work done under
this Bureau, and yet there were received only 1,850 com-
plaints of all kinds, being 551 less than were received
in 1897. The records show that this is the smallest
number of complaints received by the Bureau during any
previous year. I take pleasure in referring to these facts,
and I congratulate the Chief of this important Bureau upon
this showing. It is worth mentioning in this connection
that for the year 1899 contracts have been awarded for
cleaning streets, collecting and removing ashes, ete., for the
sum of $510,722, which is about $30,000 less than the con-
tract price for the year 1898. This is the result of active
competition among the contractors, not because there has
been any decrease in the work, nor any change in the
specifications.

Questions have been raised many times, as. to whether
or not the contract system is better than the system adopted
in New York, under which the head  of the Bu-
reau is authorized to employ men directly for the doing
of the work. In this connection, I may say that the City
of New York, and by this I mean Manhattan Island, not
Greater New York, with an area of less than one-half of
that of our City, pays in the neighborhood of $3,000,000
for the cleaning of the streets alone, not including the
removal of ashes, and after having had an opportunity
of studying the features of both systems, I believe the con-
tract system is cheaper, less liable to be affected by po-
litical influence and can be made in every way as effective
as the so-called New York system. Great discretion how-
ever must be exercised by the head of the Department
in awarding the contracts to the lowest responsible bidder,
fully appreciating the meaning of the word “responsible.”
The unfortunate feature of the contract system is that
competition sometimes induces contractors to make bids
at too low a figure. They hope to be saved from loss by

9
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shirking or neglecting the work. This requires greater
vigilance however, upon the part of the City’s inspectors, to
enforce a faithful compliance with the terms of the con-
tracts.

We have had an exeeptional experience this winter in
the matter of the removal of snow. e may not for years,
again, have such a season, but the lesson teaches us that
we should be prepared to meet all conditions and that a
larger appropriation should be made annually for the re-
moval of snow from the public highways, at least, in the
business sections of the City. The appropriation last year
was $10,000, which was exhausted after the first snow fell,
long before the close of the winter.

Burcau of Nwrreys.

T cannot praise too highly the work done by this Bureau
under the dircetion of its able and experieneed Chief Engi-
neer. The expenditures of thiz Burean during the past year
were $2,886,236.05, of which amount $2.625,107.23 was
expended for permanent improvements. All the work upon
the main sewers in process of construetion at the time of the
last report has been completed. By ordinance approved
July 20, 1898, Councils authorized the construction of
fifteen main sewers including the extension of the Ara-
mingo Canal and the Wingohocking systeme. The esti-
mated cost of this work is $500,000. The plans, in fact
all the preliminary details have been completed, but the
work cannot begin until the appropriation under the loan
bill is made.

The work of making connections with the Intercepting
Sewer is being steadily pushed forward, but the avpropria-
tion for the extension of this most important system during
the past year was only $20,000, an amount totally in-
adequate to do the work required. This is & most im-
portant feature in relation to the improvement of the water
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supply and should receive the early and favorable con-
sideration of Councils; during the year 1898 this sewer
and its branches were carefully inspected and wherever
necessary were thoroughly cleaned; to-day they are in -
perfect condition and fully meeting the purposes of their
original construction.

The building of main sewers in the outlying districts is
also a matter of great moment and should receive early
attention.

The work on the Pennsylvania Avenue Subway has
been industriously continued and ‘it is now rapidly ap-
proaching completion. No greater piece of engineering
work has been done by the City during this generation.
It has resulted in vastly improving property in its imme-
diate locality, has removed many very dangerous grade
crossings: has opened travel upon the streets without in-
terruption; has provided a more imposing entrance to Fair-
mount Park and has made Broad street one of the finest
avenues in the world. During the Peace Jubilee the pro-
cessions, miles in length, were enabled to keep np their line
of march without a break.
~ The grade crossings on Ninth street should be removed

at the earliest moment practicable. Provision has been
made under the Loan Bill for the abolishing of grade
- crossings on the line of the Philadelphia and Trenton
Railroad. :

Great improvement to the channels of the Delaware and
Schuylkill rivers, has been effected under the several con-
tracts for dredging said rivers which were in force at the
beginning of the year. In a short time, the Delaware
river will have a channel 600 feet in width and 26 feet
in depth at mean low tide, from the City to a point below
Chester, and the Schuylkill river will have a channel 250
feet in width and 22 feet in depth at mean low tide, from
Penrose Ferrv bridge to a point near Fifty-eighth street,
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and 150 feet in width and 20 feet in depth at mean low
tide, from Fifty-eighth street to a point near the Balti-
more and Ohio Railroad bridge.

The City should make every effort to secure from the
National Government an appropriation sufficient to pro-
vide a channel in the Delaware river, 30 feet in depth,
from the harbor to the sea. This will not only benefit
the City but will be of great advantage, to the Wist, in
that it will provide an additional outlet for the products
of that great section, to the markets beyond the Atlantic.
This is a national development and upon this ground the
assistance of the National Government should be invoked.

For the widening of Delaware avenue the City appro-
priated under the loan of January 13, 1896, $1,500,000,
and the Board of Directors of City Trusts, Trustees of the
estate of Stephen Girard, joined with the City in the work
and set aside the sum of $650,000, making a total amount
available of $2,150,000. The improved and changed con-
dition of affairs in that locality, between Vine and South
streets, gives now every opportunity to, and provides every
convenience for, our commercial interests. These improve-
ments ought to mark the opéning of a new era in Phila-
delphia commerce. An ordinance is now pending in
Councils for the widening of Delaware avenue, from Vine
street to Green street; this will be of great advantage to
the business interests of the City.

The foundation piers and abutments of Gray’s Ferry
bridge are all completed and the metal superstructure is
being erected. It will require about $100,000 for the
completion of the work. Negotiations for some time past
have been pending with two railroad corporations to pro-
vide this amount, but unfortunately an agreement has not
vet been concluded.
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Bureau of Water.

The Chief of this Bureau has conducted it with intelli-
gence and fidelity. The total number of gallons of water
pumped during the year was 102,241,835,372. The average
daily pumpage was 274,670,777, an inerease of 17,152,103
gallons daily over that of the preceding year. The average
daily consumption during the year 1898, estimating the
population of the City at 1,400,000, was 196.2 gallons per
capita per day, an increase over the year 1897 of 10.4
gallons per capita per day, and an increase over 1895, the
first year of this administration of 35.9 gallons per capita
per day. This tremendous increase must impress every
intelligent citizen with the necessity of providing some
means to prevent excessive waste. In my previous mes-
sages, I have always contended, that the Schuylkill river
supply was sufficient and would be sufficient for genera-
tions to come, provided it was economically used. T think it
will be admitted by every one that the use of 196.2 gallons
per capita per day is both excessive and extravagant. A
system of metering properly introduced would tend to
make the people careful of the use of the water, but would
not in any wise deprive them of all that was necessary.
It would simply prevent waste. The Schuylkill river as
I have already said is sufficient so far as quantity is con-
cerned and the water good as to quality, if it were made
clean and wholesome. Secientific men evervwhere have
pronounced in favor of filtration and it is claimed that a
proper system will answer every purpose in this City.

The past year shows an increasc of $94,308.34 over the
previous year in the matter of receipts and a net revenue
of $1,569,669.02 over all expenditures for permanent im-
provements of every character and cost of maintenance.
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The total receipts of Bureau of Water

during vears 1895, 1896, 1897 and 1398

WOTE ceoeeenieen e eiee e ieeaearnes e ee eeenaennn $11,746,013 81
Current expenses during thesame period, $5,532,462 46
Paid for extensions during the rame

ST 1,351,523 68

Total, cvvviernveeniiinnnireaane e R,883,986 14

Net profit in four years............ $14862,027 67

A Bureau of the City Government that shows such re-
turns should receive support in the matter of sufficient
appropriations for permanent improvements, but unfortu-
nately our requests have not been complied with.

If a fair portion of the net profits of this Bureau, nearly
$5,000,000.00, during the past four vears, had, in answer
to our appeals, been appropriated for the improvement of
the water works, they would not be in the deplorable con-
dition thev are to-day, but these profits were diverted to
other purposes and the works neglected and starved.

At the Roxborough Pumping Station we require four
5,000,000 gallon pumping engines. The largest engine
at this station of 12,000,000 gallons capacity is continu-
ally breaking down, the work it has to perform is too hard
and continuous, it requires frequent repair and in the near
future will collapse, unless relieved. Such an accident
would be disastrous to the people in Germantown,
Chestnut Hill, Mt. Airy, Roxborough and Manayunk.
At the Belmont Pumping Station two 10,000,000 gallon
pumping engines are needed. A 5,000,000 gallon pump-
ing engine at the Roxborough High Service Station is
needed and another of like capacity for the Belmont High
Service Station. There are other improvements required
which are referred to in detail in the report of the Bu-
reau, such as engine houses, pumping mains, ete.

Nothing in my judgment is of greater need in the mat-
ter of the improvement of our water than subsiding reser-
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voirs, and in this connection I desire to say that the Queen
Lane Reservoir has been of great benefit and would fully
answer the purpose of its original construction if the de-
mand upon our supply were not so great. The water, un-
fortunately, so soon as it is pumped into the basin is with-
drawn for consumption; before it is given time to subside.

The great pity is that we have not more reservoirs of
like capacity distributed throughout the City.

The most important matter for our consideration at this
time is the water question. The conditions are such to-
day that the fame and reputation of the City are at stake
and something must be done.

We must bear in mind, however, that no one to-day
possesses the miraculous rod of Moses with which to strike
the rock and have the waters gush forth in abundance.

No matter what plan may be adopted it will take some
time for its introduction, and in the meantime it behooves
us to act with wisdom and judgment. The reports that
have gone abroad, many of them, no doubt, greatly ex-
aggerated, have had a bad effect and in time will seriously
injure the business interests of this community and result
in having strangers avoid this city as they would a pest-
house.

There are two plans for the solution of this question,
one is to improve our present system and the other is to
bring a supply from another source.

If a pure and adequate supply could be brought from
the northern counties of the State or the upper Delaware
this unquestionably would be the plan to adopt. I think
it will be admitted, however, that this plan at present, is
not practicable, in view of the expense incident to its adop-
tion. If this plan then be not feasible, we are driven to
the first proposition, that is, the adoption of a system of
filtration and the construction of subsiding reservoirs.

From the very beginning of this controversy, I have
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urged this plan as the immediate solution of the question.
. In my first annual message for the year ending Decem-

ber 31, 1895, T said that “the administration has been
devoted and loyal in its efforts to meet this question fairly
and to settle it with the best judgment it can command.
The matter is so plain that it has gone beyond the limit
of argument and now needs earncst and immediate action.
The introduction of the best system based upon scientific
opinion and honest experience should be had at once.”
I further added that “all are deeply interested in the early
introduetion of a general svstem of filtration that will pro-
vide for the use of the people clean, pure water for drink-
ing, bathing and cooking purposes.”

In my second annual message for the year end-
ing December 31, 1896, T said “a supply of pure
potable water is the greatest need of our City at
this time. The supply has been very much im-
proved by the construction of subsiding basins and it
remains alone for us to introduce a svstem of filtration that
will make that supply pure and healthful. The people
are interested in this question and so soon as it is decided
that the City can create a loan the matter should be un-
dertaken with an eve single to the introduction of the
best plant or svstem that can be obtained.” In this same
message 1 urged that “provision should be made for the
construction of a reservoir to supply the people of West
Philadelphia. The administration has ever bent its efforts
in the direction of the improvement of the water
supply.” In my third annual message for the year
ending December 31, 1897, I said, “the improve-
ment of the water supply is a crying need. It is
a matter that affects the health of every man,
woman and child in this community, and should receive
immediate attention, for unless something be done to fur-
nish a pure, healthful supply of water, not alone will the
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City be affected in so far as its inhabitants are concerned,
but the result will be to keep from our midst strangers
and visitors who at all times add to the wealth of a com-
munity. The fame and reputation of the City depend
upon the intelligent settlement of this question. The
typhoid fever prevalent here a short time since, brought
us all to a realizing sense of the danger that confronts us.
If the City had the money in hand a wise solution of the
question would be to bring the water from a pure source
in large aqueduets to this City, but that would require so
vast an expenditure of money that such a plan at present
is practically bevond our reach. Fortunately, we have at
this time a plentiful supply of water, whicl no doubt will
meet the requirements for many years to come provided
"we do not draw upon it teo extravagantly. The only
question to be settled is as to its quality. Inasmuch as
we cannot bring our supply from a distance it is a duty
inenmbent upon us to make pure and healthful by a sys-
tem of filtration that which we have at hand, and T can-
not too strongly nor earnestly appeal to your Honorable
Bodies to immediately authorize the creation of a loan,
so that an appropriation may be made providing for the
construction and maintenance of filtration plants. So soon
as the loan is authorized the City will be ready, through
her officials having charge of the matter, to submit, as
I have already stated in a special message sent to Councils
last February, a comprehensive plan looking towards the
accomplishment of this object. All that we now need
to make our water wholesome is the construction of filtra-
tion plants. Subsiding reservoirs go far towards the im-
provement of the water supply and we have accomplished
much in that direction, but we must go a step further.
We should unite our efforts to meet this great question
intelligently and give relief at the earliest possible moment.
Any unnecessary delay is a erime against humanity.
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A loan should be authorized and an appropriation
should be made, plans should be submitted and contracts
immediately awarded for the doing of the work required.
The very moment two or three districts are supplied with
wholesome water the question will be settled.”

After four years of careful study of this matter I have
geen no reason to change my mind. This plan I have con-
stantly persistently urged from the very beginning. I
believe it will meet every requirement of the case.

My purpose has been clearly defined, the inauguration
of the system depended only upon an appropriation and
that appropriation could not be made because of the un-
reasonable and spiteful opposition to the loan bill, an op-
position that set at defiance the will of the people, and
was dead to every sentiment of civie pride and to all de-
mands of public necessity. If the $3,700,000, provided
“for in said bill, for the improvement of the water supply
had been made available we, to-day, would be on the way
towards the solution of the problem and no doubt there
would be in course of construction, at two points, at least,
natural sand filtration plants as well as a subsiding reser-
voir in West Philadelphia.

Of course it was never contended for a moment that the
amount under the loan bill was suflicient to establish a
complete system, but it would lave provided enough for
a beginning, and with a good start the work would have
proceeded to the end.

I sincerely hope the coming administration, for the sake
of the City’s future, will not be so hampered and that the
results of the labors of the friends of the loan bill will be
reaped by a successful solution of this all important ques-
tion. The opinion of the Supreme Court will be handed
down in a short time and if in favor of the City nearly
$4,000,000 will at once be made evailable. It has been
a long struggle, but it will soon end.
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Let me summarize the matter by saying that the City
should put her plant in the best condition possible, appro-
priations should be made to increase the pumping capacity,
to build additional subsiding reservoirs, and to construct at
those points wherever practicable natural sand filtration
beds and at those pointswhere such plants because of the ex-
pense cannot be provided, the best mechanical process
known. This plan will secure for a generation or more
an adequate system and a’sufficient supply for all pur-
poses, provided at the same time we adopt a plan that will
prevent excessive waste. It will be seen, as above stated,
that last year the City supplied 196.2 gallons per capita
per day, an increase over the year 1897 of 10.4 gallons
per capita per day, and over 1895, the first year of this
administration’ of 35.9 gallons per capita per day. 1
think it must be apparent to every mind that this increase
cannot continue from year to year with an increase, at the
same time, in population, without danger of exhausting our
supply. A system of metering that will in no wise pre-
vent a necessary and sufficient use, but will provide against
excessive and extravagant waste, must sooner or later be
adopted, if we are to depend upon our present supply.

The water works of Philadelphia are pumping twice as
much water as is required. It is asserted, by those who
know, that one-half the water pumped is wasted. If this
waste were stopped the eapacity of our works would prac-
tically be doubled. This excessive demand overtaxes the
works, strains them at every point, and prevents the reser-
voirs answering their purpose, in that there is not given
time for the sediment to subside. If the consumption,
to-day, were reduced onehalf, there still would be an
abundant supply, and the quality of the water would at
once improve. Time and again we have called public
attention to this matter but our requests have been un-
heeded. In a great measure, the solution of the question
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is with the people, and if the waste be stopped, an im-
provement in the quality of the water will be the imme-
diate result.

With an improved plant and the water made clear and
wholesome by filtration the City would be in a position
to provide for the distant futurc. Tt might under these
circumstances be advisable to contract with a company for
the furnishing of a supply from the head waters of the
Delaware, or as has been suggested in some quarters by
impounding the waters-or streams in the northern part of
the State. Under what terms such an arrangement could
be made is hard at this time to state, but in my judgment
the City shonld not negotiate for such a supply, until she
is in an independent position, and able to depend upon
her own resources, in case of failure on the part of the
company to carry out the specifications. Of course, it
would be better, if the City conld raise the moneyv and
provide such a system under her own direction and con-
trol, but T think it goes without the chance of contradic-
tion that, at this time, it is not, and so far as we can see
into the future, it will not be within her financial ability
80 to do.

Let me add just here, that the Legislature shonld enact
a law which should be most stringently enforced, providing
for the protection of all rivers and streams throughout the
State, which supply any community with water.  Every
settlement upon the banks of these rivers or their branches,
should be compelled to filter every drop of sewage dis-
charged into said streams, or clse divert the sewage in an-
other direction. The pollution of any stream whose water
is drawn upon for public consumption is a crime. Power,
clearly defined, should be vested in an exceutive officer,
to enforce obedience to the law: he should he authorized
to institute summary procecdings against individuals or
communities and the Attornev-General shonld represent
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the State in every action brought. This would go far
towards the settlement of the water question. It is the
duty and the province of the State, to control this matter
and to protect in every way possible, the health of the
people by saving from pollution the rivers of the Com-
monwealth.

Under the Agreement between the City and the United
Gas Improvement Company it was provided that “ the
said The United Gas Improvement Company, its sue-
cessors and assigns, shall at the expiration of two years
from the date of the lease, surrender, release and deliver
to the City of Philadelphia full and absolute possession
of all that part or portion of the property known as the
Ninth Ward Station, described as follows, to wit: All that
certain lot or piece of ground with the buildings thereon
erected, bounded on the south by Chestnut street, on the
east by Twenty-fourth street, on the north by Market
street, and on the west by the Schuylkill river; and also
all that certain lot or piece of ground with buildings there-
on erected, bounded on the south by Market street, on the
west by the Schuylkill river, on the north by the Penn-
sylvania Railroad, and on the east by Twenty-third street.”

On March 15, 1899, the President of the said company
addressed a letter to me in which he said that “although
by Agreement it is provided that the surrender of this
property shall take place at the expiration of two years
from the date of the lease we are ready to make the trans-
fer immediately or as soon as you designate the person
to whom the transfer and delivery of possession shall be
made.” Having made arrangements for the transfer, the
United Gas Improvement Company on the 25th day of
March, 1899, surrendered possession of the said property
to the City of Philadelphia, and delivered into the hands
of the Chief of the Bureau of City Property the keys of
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all the buildings thereon. The assessed valuation of this
property is $1,200,000. Tt is now in the possession of
the City for any disposition that Counecils may deem proper
to make of it.  On the 30th of March, 1899, T transmitted
to Couneils a message in relation to the matter.

DEPARTMENT OF CIARITIES AXND CORREC-
TIOXN.

The President and Directors of this Department have
given most loyal service to the duties assigned them. It
i with regret that I am compelled to refer to the death
of Mr. Joseph H. Mann, a Director of this Department,
who served.-faithfully and well the interests committed to
his care. He dicd on Sunday the Sth day of January,
1899. As his successor I named Dr. Joseph S. Neff.
On March 24, 1899, Mr. Henry B. Gross resigned as Di-
rector of this Department.

Again I urge, in the increased belief for the necessity
thereof, the removal of the Almshouse from its present loca-
tion. Such an institution should be in the suburbs or in the
farming districts. The institution would be more health-
ful and it could be kept in a cleaner condition. From
every aspect of the case the necessity of the removal is
apparent. In suggesting this removal, I refer to the Alm=-
house alone, and not to the Philadelphia Hospital, for the
latter should remain where it is at present. Both institu-
tions would be greatly benefited by the scparation. The
new Loan Bill will make an appropriation available for the
erection of a new Almshouse.

T have not changed my mind as to the suggestion I have
heretofore made in relation to the consolidation of all the
poor distriets in this County. They should all be under
the direct management of the Department of Charities
and Correction. The Almshouse is at all times crowded:
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its accommodations are not sufficient to meet the constant
demands while some of the poor houses in the outlying
districts have comparatively but very few inmates. There
is no reason why a bill should not be passed in the Legis-
lature providing for such a consolidation. Such a bill
was presented in the last Session but failed of passage.

The building of a Free Public Library so soon as funds
are at hand should be done. An institution of this char-
acter is a necessity; it becomes a centre of education and
refining influence. Tt is false economy to avoid spending
money for such a purpose. The Free Library in this
City although its quarters are not sufficient for its needs
and though it lacks those conveniences that such an in-
stitution should enjoy has already made marvelous prog-
ress; it shows what could be done with a larger building and
increased accommodations. The Boston Free Library has
added immensely to the fame and reputation of that City.
The same may be said of the Congressional Library in
Washington, in fact we hear these two institutions referred
to whenever the names of those cities are mentioned.
Philadelphia should have such an institution and it is to
be hoped that when the money under the Loan Bill be-
comes available, appropriations will be made for the pur-
chase of ground and the erection of a suitable and artistic
building, and that too, as close to the centre of the City
as possible.

The following table for the years 1895, 1896 and 1897
speaks for itself; it will be seen that Philadelphia loses

nothing in the comparison: .
1895. 1896. 1897

Boston Iublie Library.......... .... 847,321 1,005,019 1,119,658
New York Free Circula,ting'.._ ...... 654,451 752,329 922,709
Free Library of Philadelphia...... 1,053,745 1,354,002 1,672,684

The reports from Boston and New York for 1398 have
not yet been received, but the circulation for that vear in
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this City was 1,738,950, an increase of 66,266 volumes
over the previous year. It, too, must be borne in mind
in this connection that the total number of books in our
library is only 184,687. If these figures do not prove
that a greater library is necded then all argument fails.

Some time since, one of our prominent and public spir-
ited citizens gave to the City his handsome residence on
North Broad street to be used as a branch of the Free
Library, and besides donated a large sum of money for
the purchase of pictures of American artists to adorn the
walls of the building. Last year the same generous donor
presented to the City a most valuable collection of books
printed before the year 1501, consisting of about five
hundred works, they are of special value, as illustrating
the progress and the early history of printing; the collec-
tion contains many choice specimens and is a very valua-
ble acquisition.

If we had a new and larger Iree Public Library, it
would no doubt induce to further contributions from many
of our wealthy citizens who are interested in the welfare
and progress of the City.

The Commercial Museum is now firmly established
and has brought us in touch with the commercial
interests of the whole country, in truth, we may say, of
the world. Its influence has perceptibly grown within
the past year. Its purposes are better understood and its
uses more fully appreciated than ever. It stands as a
monument to the energy, the broad and civic spirit of
Dr. William Pepper, whose death was an irreparable loss to
Philadelphia. The best tribute that can be paid to the
memory of so useful a citizen is to continue to suecessful
completion the work inaugurated by him. The usefulness
of the Commercial Museum will increase as time runs
omn, especially in view of the recent war with Spain. Our
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accession of territory in the East as well as in the South
will open up new markets for our merchants and manu-
facturers and such an institution has become a necessity.
To-day we are entering upon a new future with a broader
scope and with greater possibilities in commerce than we
have ever enjoyed.

The Commercial Museum, a short time since, inaugur-
ated a movement providing for the holding of a National
Exposition in this city in September of this year. It will
exhibit the manufactured products of America and give op-
portunities to our manufacturers to study the character and
quality of the goods that hold the markets of the world, in
which we are to compete. The work in this direction has al-
ready advanced far enough to insure the success of the
movement. Congress has made an appropriation of $350,-
000, the State an appropriation of $50,000, and the City
one of $200,000, while private subscriptions are being
sought. A bill is now pending in the Legislature of the
State providing for an increased appropriation in view of
the importance of the undertaking. The success of the Ex-
position will add greatly to the fame of our City; to-day it
is receiving the cordial support of all the business interests
of this community and should be encouraged in every
direction.

The Civil Service Bureau under the charge and direc-
tion of its able Secretary is weil organized and the merits
of the system have been given a thorough test. The
examiners are representative men of integrity; they were
selected with care and they have devoted time and attention
to the duties assigned them. During the past four years
there have been filed 15,000 applications for appointments,
and 1,200 examinations have been held.

In my annual message for the year ending December 31,
3
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1897, T wrote the following: “At the time of the destrue-
tion by fire of the State Capitol at Harrisburg, I appointed
a Committee of Citizens to sccure, if possible, the assent
of the State authoritics to the removal of the Capital from
Dauphin to Philadelphia C'ounty. Many meetings were
held and an effort was made to arouse public sentiment,
but unfortunately success was not reached.” A resolution
of Councils was passed a few days since which was snbse-
quently transmitted to the Legislature urging the removal
of the Capital. Before such a removal could be effected
the question would have to be, under the Constitution,
submitted to a vote of the people and approved by them.
Every effort should be made to reach this result. It would
be of great advantage to the City, and I believe benefit
legislation if such a change could be made. In the matter
of convenience and accommodations the City offers every
advantage, far beyond that which the present location or
any other in the State can afford. So far as railway facili-
ties and communication are concerned the distance is no:
to be considered. That was a serions matter in the past,
but to-day it need not be weighed. The Capitol Building,
as has been suggested, might be placed in Fairmount Park.
or better than that, in the neighborhood of Washington
Square. If our people would interest themselves in this
matter they might create a public sentiment throughout
the Commonwealth in favor of the removal. It is surely,
an effort worth making, and if an act were passed submit-
ting it to a vote of the people a favorable result might be
reached. .

In the face of the water question and other urgent im-
provements it may not,in the opinion of some people, be the
time to consider the matter of a “boulevard,” but I cannot
retire from office without saying that it is to be hoped that
in the near future, there may be money available to begin
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work in that direction. A broad avenue, which, in time,
would be lined with handsome buildings, “tunning from
the City Hall to Fairmount Park, would make Philadel-
phia in beauty second to no other city on the continent.
It would be wise, for now is the time, if it ever is to be
done, to place upon the plan of the City, such an avenue,
thus giving notice that the City contemplates making ulti-
mately such an improvement. If, under all the circum-
stances, it is not deemed advisable to start from City Hall
because of the cost, there is another plan that has been
suggested, which is feasible and should be adopted.

The defect in our municipal government is in its legisla-
tive branch and this is due more to the system than to any-
thing else. When Councils were originally organized the
featuresof the Nationalor Federal Governmentwere copied
or followed almost to the very letter.  All the wards,
whether large or small, were given, in the upper chamber,
like representation. There was a reason for the adoption
of such a system in the Federal Constitution, because the
smaller States would not surrender to the larger their inde-
pendence as sovereign powers. The question was a matter
of compromise as between sovereignties, but in a municipal
corporation there is absolutely no reason for the adoption
of such a plan, and, in fact, upon every principle of repre-
sentation it is unfair. The City as a whole, in so far as her
interests are concerned, is without representation. Mem-
bers in the upper chamber, as well as in the lower, con-
sider themselves responsible directly and immediately to
their wards, and necessarily their influence is circumseribed
by these narrow boundaries. Their loyalty is to a locality
rather than to the whole City. They feel themselves
answerable to particular constituencies. This quite recent-
lv has been shown and has been advanced as a reason by
certain Councilmen, who opposed a measure for the gen-
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eral good, because to use their own language, they “saw
nothing in it for their own wards.” This may be a very
flimsy excuse, and is not a very broad view to take, but
it unquestionably controls the actions of some Councilmen.
I believe it would be a decided advantage to the City, and
in the interest of wise and proper legislation, if Select
Council was reduced in number to 21 or 23 members, to
be chosen by the entire vote of the people and elected as
the representatives of the whole City-—holding an alle-
giance to the interests of the municipality rather than to
any particular district, ward or locality. This would dig-
nify the office and increase its responsibility.

The Common Council should be reduced at least one-
third in number, or it would be better to have one Coun-
cilman for every 4,000 taxables rather than for every
2,000. The lower chamber would give sufficient repre-
sentation to the wards and it would be a fair representation
based upon population. When we consider that Common
Couneil is composed of 140 members and upwards, we can
then appreciate how unwieldy and cumbersome such a
body becomes in the conduct of municipal legislation; it
is too bulky to be efficient.

I believe, too, it would be proper to pay salaries to the
President of the two chambers, and to the Chairman of
the Finance Committee, and perhaps to the Chairmen of
other important committees. No one not familiar with the
duties of Councils can have an idea of the work required
from these officials.

There is one very important matter that should receive
attention and the time is ripe for its settlement. The
legislative and executive functions should be clearly de-
fined. Councils to-day are exercising in many directions
and without authority of law executive power. Unless
this matter be definitely settled and the distinctions clearly
drawn there will ultimately be trouble and confusion.
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The purpose of the Act of June 1, 1885, is to centre
executive power and responsibliity in the Mayor and Heads
of the Departments and whenever Councils attempt to
exercise any executive function it is a clear violation of
the provisions of the said Act. There should be:a full
interpretation of the law in relation to this matter and
the distinctions clearly drawn before the question becomes
further involved. )

A number of events of great importance have taken
place at different times during the period covered by this
administration.

In October, 1895, the Liberty Bell, under a resolution
.of Councils, was sent to the Atlanta Exposition. The
Committee having the Bell in charge traveled through
many of the Southern States and the people with enthu-
siasm and patriotism extended a welcome every step of
the way. The Bell seemed, with its associations, to arouse
the ardor of the whole people. Men, women axid children
assembled in all the large cities and towns through which
we passed to tender a cordial greeting. The school child-
Ten covered it with flowers and old men kissed and blessed
it. The event has done much to unite in one sentiment
the people of this great country. It has unquestionably
brought closer together in bonds of friendship the two
«cities, Atlanta and Philadelphia.

On May 30, 1896, the Garfield monument in Fairmount
Park was unveiled. The celebration took place at night
-and was most imposing.

In September, 1896, Li Hung Chang was the guest of
the City, and the reception given him was simple and im-
pressive. It was a strange sight, indeed, witnessed by no
-other age, when this prominent and distinguished China-
man sat in Independence Hall and received the welcome
of our City.
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On May 15, 1897, the Society of the Cincinnati of the
State of Pennsylvania unveiled and dedicated the Wash-
ington Monument in Fairmount Park. It was a day long
to be remembered, for it was most historic in character.
The President of the United States and the members of
his Cabinet were present to take part in the ceremonies.
The weather was all that could be desired and the affair
passed off with signal success. It was only another proof
of what Philadelphia can do when she rises to meet an
occasion,

On the 20th of May, 1897, the statue of Stephen
Girard which stands on the west side of the City Hall was
unveiled and dedicated. .

In June of 1897 an cvent of national interest took
Place when the Commercial Museums were opened. The
President of the United States and several members of
his Cabinet were present.

On June 21, 22 and 23, 1897, the Eighteenth National
Saengerfest was held in this City. A large building had
been erected for the purpose at Eleventh and York streets,
capable of seating 15,000 persons. The grand chorus
consisted of between five and six thousand singers; visiting
Societies from all over the country were here to compete
for prizes. It was cne of the most successful festivals ever
held in this country.

During the continuance of the war with Spain no City
gave more aid to the sick and wounded soldiers who were
brought North from the seat of war than Philadelphia.

After the war the returning Philadelphia troops were
Teceived and welcomed at the expense of the City. The
receptions were of such a character that they proved the
real loyalty and patriotism of our pecple.

On October 25, 26, 27 and 28, 1898, a Peace Jubilee
was held in this Cizy in commemoration of the return of
Peace as well as in celebration of the triumph of our arme
on land and sea in the war with Spain.
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On the first day there was a Naval Review on the Dela-
ware, and Hon. John D. Long, Secretary of the Navy, was
present upon that occasion; the battleships and cruisers
were anchored in the river. The second day was Military
Day and 25,000 soldiers and sailors under command of
General Miles, marched in review before the President
of the United States and the members of his Cabinet. The
third day it rained and the Civic procession in
consequence was postponed until the following day.
The Jubilee passed off with great success; the City was
crowded with strangers; such an event has never been
witnessed in this City. The President and his Cabinet,
the Generals of the Army, the Commodores and Captains
of the Navy, were guests of the City during the continu-
ance of the festivities. It was the most successful event
of its character in this country since the war with Spain.

In December last, at the Peace Jubilee held in Atlanta,
Georgia, the President of the United States gave utterance
to the following: “The time has now come in the evolu-
tion of sentiment and feeling under the providence of
God, when in the spirit of fraternity we should share
with you in the care of the graves of the Confed-
erate Soldiers.” No more patriotic expression has been
uttered since the Civil War. The Confederate Veter-
ans Annual Convention is to be held this year in Charles-
ton, 8. C. The Grand Army of the Republic is to have
a National Convention here this year. Would it not be
a great opportunity for Philadelphia to extend an invi-
tation to the Confederate Veterans to meet here in 19002
An invitation of the City endorsed at the next Con-
vention of the Grand Army of the Republic could not but
result in great benefit and a further cementing in senti-
ment of the whole nation.

In conclusion let me express my appreciation of the
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loyal support given to me at all times by the heads of the
several Departments, the Chiefs of the various Bureaus, as
well as their subordinates, and the Secretary and assistants
of my immediate official staff. I shall ever bear in grate-
ful remembrance the devotion and aid I received from my
friends in and out of Councils who in the face of violent
opposition were ever loyal. I am sure that time will prove
that our efforts were always devoted to the public welfare,
and to the interests and advancement of the municipality.

Yours very truly,

CHAS. F. WARWICK,
Mayor.
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TWELFTH ANNUAL RFPORT

OF THE

DEPARTMENT OF PUBLIC WORKS

THOMAS M, THOMPSON, Director,

Philadelphia, January 3, 1899.

Hox. Crarres F. WarwICE,
Mayor of Philadelphia.

Dear Sir:—As required by the Act of Assembly, crea-
ting the Department of Public Works, I have the honor
to present the Twelfth Annual Report of this Department,
covering the year ending December 31, 1898,

For details of the large amount of work that has
been undertaken and accomplished in the Department of
Public Works during the past year, I must refer you to
the exhaustive reports of the Chiefs of the several Bureaus
herewith submitted, and confine myself to a general state-
ment.

It would be well to state at the beginning of this report
that during the year, no money has been available for the
extension or improvement of the water system, for the
construction of main sewers and bridges, nor for repaving
streets with improved pavements, consequently, along these
lines, no permanent improvements have been made.

The work on the Pennsvlvania Avenue Subway and the



6

widening of Delaware avenue, and construction of new
bulkheads and piers, has been energetically prosecuted and
these works are nearing completion. This matter is re-
ferred to, however, under the head of the Bureau of Sur-
veys.

The prices paid for paving and the construction of
branch sewers were, in many instances, remarkably low—
in fact, the margin to contractors must have been of the
smallest, even if some did not lose money. Nevertheless,
the Department, as in duty bound, compelled as good work
as though higher prices had been paid and in all instances
required the work to be done in strict accordance with the
specifications governing the same. The fact is, however,
that parties obtain contracts at low prices to whom con-
tracts should never be awarded—men who will slight their
work at every opportunity, as well as cause great and un-
necessary trouble in scttling accounts.

A review of the year’s work of the Department limited
only by the appropriation made for it, shows good results
and was done in an efficient manner.

City Ice Boats.

With the first appearance of ice in the Delaware River
the shipping community turn their attention to the Ice
Boats and look to them to keep the Harbor of Philadelphia
and the channel of the Delaware River below the City
to the capes free from obstruction by ice.

On account of the open winter in the month of January
and February but little service was required of the Ice
Boats. They were in commission at intervals from Janu-
ary 2, 1898, to February 14, 1898, when, all ice having
disappeared, the three boats were put out of commission
and returned to their dock at the House of Correction.

By reason of the opening of hostilities between the
United States and Spain City Counecils, on May 9, 1898,



7

passed a joint resolution authorizing the Mayor to lease to
the Government of the United States City Ice Boat No.
3, for use in the Coast Defence System of the Delaware
River.

On May 16, 1898, in compliance with said resolution,
City Ice Boat No. 3 was towed to League Island and
turned over to Commodore Silas P. Casey, commandant.
The boat was fitted up by the United States Government
and renamed “Arctic,” and, had occasion demanded, I
have no doubt that the “Arctic,” manned by our gallant
jackies, would have given a good account of herself.

On September 13, 1898, the United States Government
returned the boat to the City, after placing her in her
original condition.

Important service was rendered by the Ice Boats on Oe-
tober 25, 1898, upon the occasion of the naval review in
connection with the Peace Jubilee. All three boats took
part in the review; Nos. 1 and 2 were assigned to the com-
mittee having charge of the naval parade and their guests,
and boat No. 3 to the representatives of the press. At
the conclusion of the ceremonies boat No. 3 returned to her
dock and Nos. 1 and 2 were held in service for the pur-
pose of transferring the marines from the several war-
ships in the harbor to Washington street wharf and back -
again. These services having been performed they re-
turned to their dock on October 28, 1898.

The repairs made during the year were of the usual
character and the boats are now in good condition and will
be put in commission immediately their services are re-
quired. :

The following summary is an abstract of the work done
by the City Ice Boats, and of the receipts and expen<es of
maintenance during the vear 1894-95, 1895-96, 1896-97,
1897-98: :
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1504 and 1895. 1895 and 1896, 1-96 and 1847. 1897 and 1898.

No. Tonnage. No. Topnage. No. Tonnage. No. lonnage.

Wessels Outward .. .....................
Wes=sels Inward, ...

1 [ 77 S PO L ereerreranaaras
WVessels Assisted . . 1 2511 2 2861
Totals........, 2 195 i 1 190 2 3,150 2 2,561

1804 and 1505 and 1896 and 1897 and
1005, 1546, 1897, 1893,

Amount received for 1owy

assistance rendered..,, .:\~ de

. MIT 0% $10 10 $421 2 $765 0
Amount received for the sale of old
material ... O 2312 | i 40 16 00 -
- ]
Total paid City Treawurer...... 43708 &% 12 $325 6% $:81 00
e o
1305, on, | aser 1398,

Total amount of warrants drawn ... 43,307 71 22,767 40 $24,991 41 $19,153 08

Deduct cash paid City Tressurer. ...... 457 08 68 12 825 68 81 00

Actugleurrent expenditure,... €55,160 63 $22,699 37 | §24,665 73 818,372 08

Burean of Highways.

A fair amount of work in the way of improving streets
was done during the past vear, although not quite as much
8 10 the preceding vear.

The total paving and repaving done covered thirty-one
and one-third (311-3) miles, and cost in the aggregate
$499,436, of which amonnt the sum of $430,367 was as-
sessed against the property abutting on the streets paved.

) he following is a classification of the street pavements
laid during the vear and their mileage, also the total mile-
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age of the various kinds of street pavements, December
31, 1898:

General Pavement Stalz'stics.

Lo Durixe 1898.‘ g;;*;;’fgws;;

Kinds of Pavements. — SR ———

Sq. Yards. Mlles.i 8q. Yards. ]Miles

Bheet ASPhALt.. .. .uunrrieer iesrsserasensseranssnns 149,774 858 | 8120902 | 19072
ASPBRIL BIOCK...1.vvvvvesevees e asssessasseescsssoeeeon oo mvrsessies vt 11800 1 1907
Granite BlOOK......ovvvverevcersrvemmsmsconss oeo.| 28,287 177 . 5760509 | wsns
Cobble or Rubble vt v 2020064 | 15871
Vitrified Brick... | aeneer  1es o ammazs | 10938
GERDONRIC.c e vesreveeemsssesesscssssernrereesseessl o evssmrsssen ' 72726 | 1277
BI8Z BLOCK....oeveervesemescorevscerevesssesresss s 1286 a2 | 17,882 3.02
Macad , 90,938 901 : 1046774 | 18536

In addition to the paved and macadam streets there are
424 miles of unpaved streets or dirt roads.

It is to be regretted that frequently many of the ordi-
nances authorizing the paving of streets are not passed by
Councils until late in the season, making it impossible to
place the work under contract until late in the summer or
even in the early fall, thus crowding the work into a few
weeks’ time and in a season of the year when the weather
is not only changeable but often severe. Concrete is now
required as a foundation under many of our street pave-
ments, and, as it will not set readily in cold weather, the
paving should be ordered early enough to permit of its
being completed before the first of November.

But little repaving was done during the year; as the only
appropriation available for this character of work was
$20,000, set aside from Item 16, for repaving small and
tramway streets; and $25,000 for repaving Christian
street, from Sixteenth street to Twenty-first street, and
from Twenty-second street to Gray’s Ferry Road.
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No matter in the care of the Bureau of Highways is of
more public interest than repaving with improved pave-
ments the streets at present paved with cobble and rubble
stone, but work of this character cannot be continued to
any great extent until the City is able to negotiate the loan
provided for by ordinance approved June 17, 1898.

The grading of streets continues to be a special feature
of work in this Bureau. Two hundred and twenty-four
(224) contracts were made and 1,447,876 cubic yards of
grading was done during the vear. While this amount is
not as great as that done in the previous vear, yet it ex-
ceeds the grading done during either 1895 or 1896, show-
ing that extensive building operations requiring the open-
ing of new streets continued throughout the year.

The appropriation for repairs to paved streets during the
year included the resurfacing of asphalt streets where the
surface was so worn that repair was impracticable. Work
was done to the full extent of the amount appropriated for
it as follows:

Resurfacing with sheet asphalt............ 4.5 miles.
Repairs to paved streets:
Cobble and rubble, 263,229 sq. yds., based

on an average width of 12 feet, equals.. 38 “
Granite block, 64,770 sq. yds., based on an

average width of 18 feet, equals...... 6 "
' Asphalt block, 30,000 sq. yds., based on an

average width of 12 feet, equals...... 4 "
Vitrified brick, 44,000 sq. yds., based on an

average width of 15 feet, equals...... 4 “

Repairs to asphalt paved streets, 16,364 sq.
yds., based on an average width of 15
feet, equals ..........oiiiiiniiiiii, 9 ©

TotAl seeveecrrannssoscsssaraannoass 584
Repairs to paved streets heretofore were paid for at so

much per square yard, but the liberal appropriation made
by Councils for this work during the ensuing year has en-
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abled the Department to award the contract for repairing
streets except those paved with asphaltum for a lump sum
for each class of pavement,the contractor to keep the streets
in repair for the entire year.

‘We believe this system will work to great advantage for
the City, as it will be to the interest of the contractor to
repair holes before they become enlarged and the City
will thus secure greater permanency in repair and saving
in expense, for it seems reasonable to expect a large re-
duction in the cost of such repairs for the year 1900, as the
pavements will be in good order at the time new contracts
will be made instead of being full of holes from the win-
ter wear as has heretofore been the case. No change has
.been made in the system of repairing streets paved with
sheet asphalt; therefore. they will be repaired as hereto-
fore, at so much per square yvard.

The tearing up of the streets of the City by the various
corporations for the purpose of connections, repairs and
extensions to their underground service, becomes, with the
laying of improved pavements, a very serious problem,
requiring, if we hope to keep our street pavements in good
condition, stringent rules and regulations.

The United Gas Improvement Company opened, for the
purpose of layving mains, services, ete., one hundred and
thirty-seven (137) miles of street pavements. These open-
ings were all reinstated by said company in a satisfactory
manner and under the direct supervision of the Inspectors
of the Bureau of Highways. This extra work added great-
ly to the labors of the officials of this Bureau.

The unprecedented heavy rainfalls of the past summer
and fall, caused numerous washouts and did a large amount
of damage to our unpaved and macadamized roads, but in
every instance repairs were promptly made and the roads
placed in first class condition.

During the vear 39,104 tons of broken stone were placed
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upon roads requiring resurfacing and all other roads cared
for under the annual contract for the maintenance of un-
paved and macadamized highways, received the constant
attention of the contractor, and I am glad to state that so
satisfactory has been the service that complaint: have been
less than usual.

Upon all macadamized highways sprinkling was con-
tinued during the entire heated term. The importance and
desirability of this work has been fully recognized and pro-
vision is now made annually by Counecils for its con-
tinuance.

There are three hundred and thirty-two (332) City
bridges under the care and supervision of the Bureau of
Highways, and during the year, repairs have been made as
far as the appropriation for the work would permit. There
are, at present, several of our bridges which are in bad
condition, and others which are deteriorating for the want
of painting, but the appropriation made for the repair and
maintenance of bridges is totally inadequate to do all the
work required. It is poor economy to permit these im-
portant structures to depreciate because of neglect in mak-
ing repairs, whicl, if promptly made, would prevent the
necessity for larger outlays for renewals.

Here should be recorded the death of Mr. Carl A. Trik,
who, at the time of Lis deeease, held the position of Super-
intendent of Bridges.

AMr. Trik entered the employ of the City in the year
1881, acting in the capacity of Assistant Engineer in the
Bureau of Surveys. On January 7, 1891, he was trans-
ferred to the Bureau of Ilighways to fill the position of
Superintendent of Bridges, made vacant by the death of
tle former incumbent, and this position Mr,  Trik held
until his demise, which oceurred on July 10, 1898.

Mpr. Trik was in the fifty-seventh yvear of his age, an effi-
cient and painstaking officer, earnest and ambitious in the.
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discharge of his duties and highly respected by his asso-
ciates. The City, by his death, was deprived of the ser-
vices of an earnest and experienced officer.

Under the supervision of the Inspector of Sewers a care-
ful examination of all City sewers was made, and wherever
breaks were discovered they were promptly repaired.

The rainfall readings show an accumulated excess of
more than nine inches over the annual amount of precipita-
tion for the centre of the City. Several downpours were
abnormally severe, especially the one occurring on August
3. This storm began at 10.47 o’clock A. M. and ended at
1.20 o’clock P. M. During that time 5.48 inches of rain
fell, as recorded at the United States Weather Bureau
office, located at Ninth and Market streets. Notwithstand-
ing these unusual heavy rainfalls, the number of breaks in
sewers was fewer than expected, and, when breaks did oc-
cur, the emergencies were promptly met and repairs im-
mdiately made.

The work of placing curved granite curbing at the inter-
sections of streets has been continued to the full extent of
the amount appropriated for the purpose.

The following tables give comparative statements in de-
tail of the work done in the years 1895, 1896, 1897, and
1898, and of the receipts and expenditures of the Bureau
of Highways for the same period.



New pavingl..en.
Macadamizing {new....

Grading

New footway paving......
Repairs to paved streets.
Footways repaved.........
Ditcbes repaved............
Gutter stone laid............
Crossing stone Jaid.........
Tramway stone laid.......
Curbstone reset.. ... ...

Wooden trunks.............
Brick and stone drains...

Hand railiogs..

Broken stone used.........

Macadamiziog (resurfac-
ing......... esressrnesssseens .

Curved curb corners ....

Footway, curb and rail-
road notices served.....

1895,

149,515.06

HH,X13,

. 1,114,823.88

110,086.50
829,595.14
19.448.2
109,860,47

21,462.50
20,447,685

4,397.41
856,657,
4,972.66
1,744.50
3,125.90
13,964,68

42,920,
28,329.39

46,025,

14

184,

169,832.14
47,109,
1,138,77%.98

115,478.27
304,481.97
23,171.67
113,658 1%

20,252,
24,0905
2,825,
250,411,29
7,263.40
1,104,
3,029.90
20,708.75

81,641
23,806.65

28,755,

Comparative Statement of Work

1897,

1.26,864.38
78,029,
2,378,510.54
71,657.01
472,322,040
165125
194,175,78
34,731.30
©.330.
585,
130,374,
5,225,
2,008,
1,585.50

40,720,

| 110,48",
19,300.11

17,830,

done.
189¢,

117,779
47,508
1,447,876
93,197
418,383
19,063
57,024
20,636
8,616
959
140,052
9,467
2,827
7,053
39,104

141,990
18,432

19,474

Linear f.
" “
Cubic yds.
Square yds.
“ “
“ «
Lipear ft.
“ “
“ «
“
“ “
“ “
“ “
Touvs.
Linear {1,
“ “



Granite blocks............

Sheet asphalt..

Vitrified bricks.
Asphalt blocks..

Macadamizing. .

Summary of Work done in Improved Pavements— New Streets.

1895, I

1897,

1898,

| 1895, i |
! Square Yds. ‘
) e hichd ool ! e i
S U L o8,04475 8,384.50 21,231
10342 . 28544 13309577 . 89,236.87 13584874
! ]
131,051 1 8,620 11901117 | 46484.05  168,852.21
1,309 | 795 R
16024 | 6ep13 93,773 17,199 162,102.72
Y I, I
193,074

478,816

Granite blocks ..........ccvvicieiens e

| 1895.
i
i

1896.

Square Yds,  Linear Ft:.

]

Sheet

halt
P

Vitrified bricks..........
Granolithic ....ccocovvee.

Slag Block..................

2077 1,525 70,600.16 18,508.29 12,147
b oau 390 116,054.18 48,674.90 18,228,92
el 6,001,03 3,795.05 17,158.80 5208 | 501870
e 1572210 16,561 6,55:.44 7,449.96 ,652.60
revenrnrennnee 1,812 983 L7782 ! 786,57 2,088
W B024603  %2825005  211,838.90 | 752672 3673031

1 1896, Total amount of new paving 217,031.14 linear feet, equal 41 miles 551
1897, Total amount of new paving 204,893.38 linear feet, equal 88 miles 4,263
1898, Tetal amount of new paving 165,347  linear feet, equal 31 miles 1,667

7.218
36,209
58,933 26

78,020

375,024.60 | 141,308.42 . 48803467 | [180,439.26

Replaciny Cobblestone with Improved Pavements—Old Streets.

1397,

Square Yds. Linear Ft. | Square Yds. Lipear Ft.

1,694

10,147
5,119
4,971.12
2,523

12445412

* 1895, Total amount of new paving 216,328.05 linear feet, equal 40 uiles 5,128,05 linear feet.
linear feet.

linear feet.
linear feet.

Linear Ft. | Square Yds. = Linear Ft. . Square Yds, ° Linear Ft. | Square Yds. | Linear FL.

28,154 8,354
125,260 32917
163,188 58,282

40,938 47,588

405,540 - 147,121

1598,

Square Yds, | Lipear It,

i
|
I

2,88 ! 1,018
2,514 12,360
3,004 3,143
1,236 1,705
31,787 118,226

I
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In addition to the work done by the City in paving and
repaving of streets with improved pavement the following
statement shows in detail the work done by the passenger
railway companies during the year 1898:

Repaving,

Lincar Feet.
Granite blockS ......viveriiiianineiinanianaansn 23,220
Granite blocks (old blocks relaid).........coouus 12,144
Sheet asphalt .......... Geessecnressenracenranes 465
Vitrified bricks ....oocvvvrurinneirnnneaaanaaenns 874
TOtal ottt e 36,703

Equal to 6 miles, 5.023 linear feet, at an estimated cost
of $200,000.

Comparative Statement of Receipts.

Years. Receijts, Increase. Decrease.
1895 cucermeenevesunneeeecrsesosssosmessssnnerenres | 150518 24 i
155,054 06
135,439 35 oo $19614 71
e — 5972 11
Comparative Statement’of Expeaditures.
1895 os | e | 1ses
Current expenses................. $415861 82  €546931 82  8579,195 64 : 8608,753 41

1,006,796 87 , 984787 23 45573 64 520,776 34
e —

Total.uiivierrierrerenans $1,422,678 19 $1,531,719 05  $1,324,769 28 © $1,188,529 75

Board of Highway Supervisors.

The reports of the officers of this Board show that, not-
withstanding a reduction in the rates charged for plans,
the gross receipts have been greater than any previous
year. The total receipts were $15,081.57 and the expendi-
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tures $9,224.46, showing a net profit to the City of
$8,857.11. This swm is not large when compared with the
receipts and expenditures of other branches of the City
service, but it is a satisfaction to know that additions to
valuable records are being made by the Board of High-
way Supervisors without cost to the City.

During the vear 43.3 miles of underground plans have
been added to the valuable records of this Board, and these
additions to the records already om file are more valnable
than the monies paid into the City Treasury by the indi-
viduals and corporations for whose accommodation the
work has been done by the draughtsmen of the Board.

The following is a statement of the number of permits
authorized to be issued to the several companies maintain-
ing underground structures during the year 1898:

Edison Electric Light Company.................... 24
Columbia Electric Light Company................. 1
Penna. Heat, Light and Power Company.......... 6
- I'neumatic Transit Company.......cooovviiuniaen.. 1
Powelton Electric Light Company................. 1
Diamond Electric Light Company................. 1
Burnham, Williams & Company.......c.ooiivvvn.. 1
Union Traction Company.........covvveeninninnnns 1
Bell Telephone Company ........ceevieeieeieenonnns 330

In addition to the above nine hundred and seventy-six
(976) permits were issued to The United Gas Improvement
Company to open street pavements for the improvement
of their system of distribution.

Applications from the various corporations—gas, elec-
tric light, telephone companies, ete.—for permits to open
street pavements, continue unabated in number and, as a
result, our streets are continually torn up, causing not only
great inconvenience to business and our citizens generally,
but destroving the permanency of the street pavement.
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This question of openings ou street pavements for vari-
ous purposes has always been important and will require
much study and, perhaps, legislation, before a satisfactory
plan for protecting our street pavements can be evolved.

This leads me to again refer to a suggestion made in
previous reports for the construction of a system of sub-
ways, within which pipes for all underground services
could be placed. With a svstem such as this with proper
house connections carried to the curb line, there would be
but little excuse for breaking the street pavements and, at
the same time, it could be made a source of large revenue
to the City.

The following is a summary of the transactions of the
Board and of the work of the draughting department; also
of the receipts and expenditures for the vear 1895, 1396,
1897, and 1898:

Transactions of the Board of Highway Superrisors.

Permits authorized to be issued. 1395 1896 1397 1398
For vaults.....ooooois e 18 16 15 15
For railroad tracks, curves and turn-

OULSeiiis et enaen . sssaereies 192 13 64 6
For underground pipes......vcvor....... W 1w s .
For electrical conduits..............ovne.. 8 278 33 66
For erecting bridges........... 2 oL
For tunnels..... . . : :

For Ii8cellaneous.......cveeivevirvenns e 2 - ' 2 ' 2
For awnings. ... oo 360 345 ®, 8

Work dowe by the Draughtsmen of the Board of Highway

Supervisors.
1895 ' st 1897 1898
Plans of iron awninys furpished., ..... 360 541 271 294
New street record plans prepared...... 176 43 92 210

Blue print plans placed on fle............ 1w 190 19 148
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Receipts and Expenditures.

1895 | 1896 l 1897 1898
. R ISR R
Receipt : $1-,075 90 | $14,354 36 | $2,380 80 | 318,081 57
Expenditures........fueeevieeeeeineinsennins "4,400 00 5,198 93 | 7,328 28 9,224 46
Profit t0 the CHty... eveeruerressreees | $6,575 90 | 89,155 43 | s3i047 48 | 88,87 11
I * Deficit. S

Bureau of Lighting. ,

The City gas lamps are lighted and maintained by The
United Gas Improvement Company in accordance with the
terms of the lease between the City and said company.

The gasoline lamps are lighted and maintained by the
Penusylvania Globe Gas Light Company, under contract
with the City, at $21.00 per lamp per year.

The gas lamps in the Northern Liberties district are
lighted and maintained by the Northern Liberties Gas
Company, under contract with the City, at $20.20 per
lamp per year.

The work of the Bureau of Lighting is a general super-
vision of the work to be performed by these several com-
panies, and this arduous duty during the past year, de-
volved entirely upon the Chief of the Burean. The addi-
tion of one clerk and two inspectors already granted, will
somewhat lighten his labors during the year 1899.

The total number of lamps lighted and under the super-
vision of the Bureau of Lighting on December 31, 1898,
was 32,798, divided as follows:

Gas lamps maintained by The United Gas

Improvement COMPANY .covevrnrvenearaennnn 19,417
Gasoline 1amps ..oveerieinrriienienarinsinaniaas 13,156
Gas lamps supplied by Northern Liberties Gas

COMPANY tvvvvrnrrrerrinasussroncaseassasnns 92
Gas lamps maintained by the Department of

Charities and Correction..........ccvvveunn. 128
2 PRt {
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In addition to the gas and gasoline lamps there are 7,147
electric are lights under the care of the Department of
Publie Safety, Electrical Bureau.

The contract of the City with The United Gas Improve-
ment Company provides that it shall in each succeeding
year supply gas, without charge, to three hundred (300)
street lamps or lamps in public squares in each year, along
the lines of its maing, in addition to the number supplied
in the preceding year when directed so to do by Ordinance
of Councils, which shall also specify the location of the
same.

In accordance with this provision two hundred and
ninety-nine (299) new street lamps were located by the
Department during the vear, on streets under contract to
be paved and the locations of the lamps were approved by
Councils Committee on Gas. Of this number, two hun-
dred and sixteen (216) have heen erected during the year
and the balance will be erected in the carly part of the com-
Ing vear.

Owing to the many new building operations and the
opening of new streets, the demand from operative build-
ers for gas lamps was so great, it hecame apparent in the
early part of the year that the three hundred (300) new
gas lamps to be furnished by The United Gas Improve-
ment Company would not be sufficient to meet the re-
quirements. To meet this demand arrangements were
made with The United Gas Improvement Company to
move certain gas lamps becanse of their proximity to eleec-
tric lights and re-erect them in other places on streets where
there were no lampe. Under this arrangement, six hun-
dred and seven (607) gas lamps were discontinued, and
of this number five hundred and eighty-nine (389) have
been re-erected in other places.

In view of the above facts it is evident that the three
hundred (300) additional gas lamps which The United
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Gas Improvement Company are required to erect annually
will not be sufficient to meet the rapid development of the
City and it will be necessary for Councils to make provi-
sion for an additional number of new gas lamps annually.

In this connection I would suggest that all public lamps
should be located under general, instead of special, ordi-
nance.

The following statement shows the number of gas and
gasoline lamps and the expenditures of the Bureau of
Lighting during the year 1898:

|
Number of  Cost during the

| Lamps. year 1898,
S . | . S,
Gas Jamps mam(amcd by the Unlted (ms Improve— ;
ment Co... . | 20,930
(GAsOliNE JAMPS. .1evieeiraeercanteerimnini cevsimserrsiemarisiineieens | 13,156 270,214 13
Gas lamps supplied by the Northern Liberties Gas
G0 0esortansn enessssasssessssssism seasstissorsnns sestsersnsmsnss bssasns i 92 1,033 44
i
Gas lamps maintained by the Bureau ot‘Correcuon....... 234
Salaries and office eXpenses........coviviiinnen e 2.5:6 37
TOLAY oo e e e e e e anaes 34,417 §274,508 04

Of the above number, one thousand five hundred and
thirteen (1,513) gas lamps under the care of The United
Gas Improvement Company and one hundred and eleven
(111) gas lamps of those maintained by the Department
of Charities and Correction are not lighted because of their
proximity to electric lights.

Bureau of Street Cleaning.
There was expended by this Bureau during the vear
1898, for the cleaning of streets and inlets, removal of

ashes, ete., $540,474; and for the removal and disposal of
garbage, $328,600, a total of $869,074. While this seems

a large amount of money, it is comparatively small when
compared with the magnitude of the work performed.
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There were cleaned during the year 217,389 miles of
streets and 2,133,792 inlets: 588,054 cart loads of ashes
and dry refuse were collected and removed from business
establishments and dwellings. There were also collected
and disposed of in a sanitary manner, 201,958 loads of
kitchen garbage and 8,769 dead animals.

The collection of ashes during the past year involved
the handling of about 28,380,000 vessels and the collection
of garbage about 82,945,000 vesels. Notwithstanding the
magnitude of all this work there were received only 1850
complaints of all kinds, which is 551 less than the preced-
ing year. This is the smallest number of complaints re-
ceived by the Department during any previous year and
attests to the efficiency of the Bureau of Street Cleaning
and the satisfactory manner in which the work was per-
formed.

Health and City cleanliness are closely allied and it is
a self evident fact that much disease is removed from a
city by proper cleaning of streets; therefore, this branch
of the City service has been given constant study and vigi-
lance and the results obtained have been extremely satis-
factory. We believe that Philadelphia is the cleanest city
on this continent.

The garbage has been collected daily and this branch
of the service has been kept up so efficiently during the
year that very few complaints have been received.

For removing snow from the streets surrounding the
City Hall and the bridges spanning the Schuylkill River
and such other streets, including small streets in the busi-
ness centre of the City, Councils appropriated $10,000, an
amount totally inadequate to do the work required.

On all business and small streets, known as tramway
streets, the surplus snow should be removed, for it is a con-
tinuous nuisance while it lasts. Shovelled from the side-
walks and swept from between the car tracks it forms piles
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of from three to four times the depth of the average snow
fall, and, when beaten down and covered by the unsightly
street dirt, gnarded from the direct rays of the sun by the
buildings which tower on either side of our narrow streets,
it remains a long time to be a hindrance and obstruction
to businesg and travel, a source of danger to public health
and a discomfort to the majority of citizens generally.

The health and convenience of the public demand that
Councils should provide sufficient appropriation for the re-
moval of snow from streets in the business centre of the
City and, as far as possible, from our small and narrow
streets.

This Department is constantly in receipt of communi-
cations from our citizens, complaining of the dirty condi-
tion of back alleys, but as the power and duties of the
Bureau of Street Cleaning are limited to the cleaning of
streets, we can do nothing to improve the condition of al-
leys. Wlhen the accumulations of dirt and filth become
unbearable a complaint to the Bureau of Health will re-
sult in a temporary removal of the eoffensive collection,
thus abating the nuisance; but with the limited means at
its command it cannot undertake to keep the alleys clean.
Therefore, the sooner legislation is enacted to include the
cost of cleaning alleys under the regulations governing the
cleaning of streets, it will be better for all concerned.

Contracts have been awarded for cleaning streets, col-
lecting and removing ashes, ete., for the year 1899, for
the sum of $510,722, which is $34,729 less than the con-
tract price for the year 1898. This is not owing to any
decrease in the amount of work to be done, but to active
competition among the bidders.

The contract price for the collection and disposal of gar-
bage during the year 1899 is $358,000, which is $28,000
more than the contract price for 1898. This increase is
due mainly to the inereased number of houses from which
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the garbage is to be removed, and, judging from the effi-
cient manner in which this work was performed during the
past vear, we believe it is money well and wisely expended.
However, T am still of the opinion expressed in previous
reports that if contracts for the cleaning of streets, ete.,
and the collection and disposal of garbage, could be made
for a period of not less than threc years, the work could
be done better and at much less aggregate cost than under
the present one year system.

The following is a statement in detail of the operations

of the Bureau of Street Cleaning during the year 1898;
also the totals for the years 1895, 1896, and 1897:



Total Wo'rk Dumng the Yea,r 1898.

I CLEANED.
|
DISTRICTS, ; i i

" Squares. ! Tnlets. Croasmgs.

1 '
I_ S
First., 513,698 | 215,264 60,310
SECOB.n-ruaranersrseerevssssesssss cessmnans 390,536 | 491524 48,726
THITA coverses cverrerensenscesenssesainns 210,360 E 97,197 |, 33,240
FOURLcceovvuvusrsssrissommees e e, 640208 | 670,188 51,056
Fiftheo oo orvieenns rei e, BITHS3 | 583,089 4,800
Sixth 20415 1 13530 | 1,960
Totals, 1898, cvmrirrconr. 2174895 | 2,138,792 236,042

e —

Totals, 1897.......uer ... v 1313770 | 446,232 196,267

i !
TOLAlS, 1895, cvcerseirescerens 1,178,757 ! 476,301 163,152
Totals, 1895, .......... - B81 661 ' 533,501 397,738

t |

}

M Snow ' Number
H;:ls‘:s". from Fire of Dead
Plugs.  Animals.

622 3916 1 1,683

"

1,226 1500 . 2,244
e 1,822 : 1,482
T 300 1,919
R 918 " 1,481
s P22 -
©1,%48 10,772 8,769
Lo1,920 7,083 9,796
1,536 10,034 10,315
1546 21723 10,295

REMOVED,

Numuer o Loaps,

Dirt. Ashes. ' Garbage.
37,742 119,020 34,650
50,919 99,403 34,982
16,924 58,918 31,242
83,599 185,018 50,430
17,116 126, 65 46,651

1,168 !
2210408 | 5889%4 | 201958

1 N : _ .
208276 GGRISS | 162,874
- }_-_,_.__.. -
235,681 i 625,228 | 152,720
215866 | 620065 | 135,513

The lolal expenses of the Bureaa of Sm-et (.lennlng for l.he yenr 1898 were t~895 427, 01

Number
of Com-

! plaintsof

allkinds.

664

391

Go
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Burcauw of Surveys.

The important work of this Bureau, under the dirce-
tion of its able Chief Engineer, has been conducted in a
very satisfactory manner. »

The expenditures of the Bureau of Surveys during the
past vear were $2,856.236.05. Of this amount, $2,625,-
107.23 was expended for permanent improvements. The
receipts of the Bureau from all sources were $128.753.08.

Main Sewers—Work was continued upon all main
sewers in process of construction at the time of the report
for 1897, and all have been completed. They are as fol-
lows.

Brown street. from Fiftieth street to Fifty-first street,
and on Fifty-first street, from Brown street to Haverford
street, and on Aspen street, from Fifty-first strect to Hav-
erford street. A

Mascher street, from north of Ontario street to Tioga
street.

Twenty-ninth street, from Susquehanna avenue to Her-
man street, and on Herman street, from Twenty-ninth
street to Thirtieth street, and on Thirtieth street, from
Herman street to Cumberland street. ’

Wingohoeking Sewer, from present sewer on Chew
street, near Duval street, to Johnson street, to Bellfield
avenue, to Sharpnack street.

The only appropriation made by Councils during the
past year for main sewers was $20,000, for the construc-
tion of a main sewer on Fifty-fifth street, from Thomas
avenue to South street. Proposals have been received for
its construction and contract for the work executed.

By ordinance approved July 20, 1898, City Councils
authorized the construction of fifteen main sewers,
including the extension of the Aramingo canal and Win-
gohocking systems. The estimated cost of the work is
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$500,000. The general and detailed drawings of these
sewers have been completed, but the work cannot be pro-
ceeded with until the City is able to negotiate the loan
provided for by ordinance approved June 17, 1898, and
which is now in litigation.

Intercepting System.~—The building of connections
with the intercepting sewer is heing steadily pushed to
the extent of the limited appropriations for the work.
The appropriation for the extension of this svstem during
the past year was only $20,000, an amount totally inade-
quate to do the work required.

Owing to the agitation of the pollution of the water
supply taken from the Schuylkill river, the extension of
this system is more important than ever and should receive
early and favorable consideration of Councils and liberal
appropriation for the work should be made.

During the year $2,700 were expended in cleaning the
main intercepting sewer between Fairmount dam and the
upper Manayunk terminus. The work was done under
the joint supervision of the Bureaus of Highways and Sur-
veys, and was very effective in increasing the capacity of
the sewer by reason of the removal of a large amount of
deposits which had accumulated in past years.

Three hundred and seventy (370) drains were connected
with the intercepting sewer and its branches, all of which
were properly inspected by the Supervisor of the Sewer
and Inspector of Drain Connections.

Cohocksink System.—During the past year, but one
serious break occurred in the Cohocksink sewer, at Girard
avenue and Germantown avenue. Owing to the continu-
ous and heavy rainfalls, repairs were made under great
difficulties, the entire section across Girard avenue being
rebuilt.
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In complance with a resolution of Councils, passed Oec-
tober 6 1898, we prepared and forwarded to Councils,
plans providing additional sewerage, with direct outlets for
the relief of the territory drained by the Cohocksink sewer,
in the Sixteenth, Seventeenth, and Twentieth Wards.
The estimated cost of the new sewer and the section to be
reconstructed is $223,000, which amount should be appro-
priated for the work as early as practicable.

My recommendations made in previous reports for the
construction of main sewers in various sections of the City,
in order to provide better drainage facilities, apply to this
vear as well.

In the southern part of the City, below Shunk street,
and between the Delaware and Schuylkill rivers, the de-
velopment of territory is practically at a stand-still, be-
cause of insufficient drainage facilities,

The importance of providing a proper drainage system
for the district of Frankford, becomes more urgent each
vear. Frankford creck, which is a tidal stream, foul at
all times, but more so when the tide recedes, receives the
sewage from a large and denscly populated territory, and
is yearly becoming more contaminated by reason of the ex-
tension of the branch sewer svstem.

Plans for a comprehensive drainage system for this dis-
trict have been designed and funds should be provided to
begin this important work.

There are many and pressing demands for main sewers
in all outlying sections of the City, but their construe-
tion must be held in abeyance until funds are placed at
our disposal.

In addition to the main sewers authorized by Ordinance
of Councils of July 20, 1898, the Chief Engineer of Bu-
reau of Surveys has prepared a list of thirty (30) main
sewers, all of which are absolutely needed for the proper
health and expansion of the City, and Councils should,
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by liberal appropriations, provide for their construction.
They are as follows:

Montgomery street, relief sewer, near Sydenham, to -
Twentieth streets, ete.

Relief sewer, in Sepviva street, from Huntingdon to
Sergeant streets, ete.

Oxford street, relief sewer, on Oxford street, from Thir-
tieth to Twenty-sixth street.

Chestnut street, from Fifty-sixth to Fifty-ninth street,
and on Fifty-ninth street to Arch street.

Fifty-fifth street, from Thomas avenue to South street,
and on South street.

Shunk street, sewer, from Oregon avenue, near Wec-
cacoe avenue, to Weccacoe avenue, etc.

Wingohocking main sewer, from terminus, near Ninth
street, to Fifth street.

West branch of Wingohocking main sewer, from Bell-
field and Sharpnack streets to Mt. Pleasant avenue.

Extension of Wissahickon high level intercepting sewer
- from terminus to Rex avenue.

Rosehill street, from Allegheny avenue to Tioga street,
and on Tioga street to “B” street, ete. !

Extension of Snyder avenue sewer to low water line.

Fifteenth street, from Bellfield avenue to Rockland
street, and on Rockland street, ete.

East branch Wingohocking main sewer, from Fisher’s
lane to Olney street.

Extension of Fifty-second street sewer, from P. W. and
B. R. R. to Chester branch of P. and R. R. R.

Magee street, from Delaware River to Milnor street.

Frankford intercepting sewer, on Irankford avenue.

Extension of Thomas Run sewer, on Fifty-sixih-and-
one-half street. _

Extension of branch of Merion Creek, from near Over-
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brook avenue and Upland way to Fiftv-ninth street, and
on Fifty-ninth strect to City avenue.

Devereaux street, from Delaware River to State road.

Extension of Lineoln avenue sewer, from Sedgwick ave-
nue to Cresheim road, ete.

Relief sewer, on Twelfth street. from Lombard to Wal-
nut street.

Pratt street, from Frankford avenue to Willow street.

York and Coral streets, relief.

Craig street, from Welsh road to Solly street, to Bristol
pike to creek.

Tioga street, from Delaware River to Richmond street.

Princeton street, from Tulip to Wissinoming streets,
to C'ottman street.

Cottman street, from Delaware River to Tulip street.

Elmwood avenue, from Sixty-ninth to Sixty-sixth streets,
to P. W. and B. R. R.

Janney strect, from Allegheny avenue to Westmore
land street.

Wissahickon high level intercepting sewer, extension to
Twenty-fourth street and Indiana avenue.

To construct the sewers enumerated above will require
an appropriation estimated at $2,250,000.

Branch Scwers and Inlets.—21.61 miles of branch
sewers were constructed by the City during the past year,
and 1.47 miles of sewers were built in connection with
the widening of Delaware avenue, payment being made
from the Girard Estate fund; 563 inlets, not included in
sewer contracts, were built or rebuilt, and 5,396.03 feet
of curbed granite curb placed in connection therewith;
17,542 feet of lateral sewer connections were built in
streets to be paved. Upon streets paved with asphalt 250
asphaltum-filled manhole covers were substituted for the
old iron covers.
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In addition to the branch sewers constructed by the
City 8.28 miles of branch sewers were built at private

expense.

The total length of the City sewers is as follows:

Main SEWELS ..uviiveieereeieceanaasnnnnans 133.44 miles,
Branch SEWEIS .....vivvvvnnninennecnnnans 668.76
Total ..ovvuuieinii it 802.20 ¢

Revision of City Plans.—The Bureau is engaged in
the revision of lines and grades in many of the rural sec-
tions of the City, where numerous building and land op-
erations call for City improvements. The studies and
plans for street revision, with a view to abolishing grade
crossings, have been continued along the lines of the fol-
lowing railroads: Philadelphia and Bustleton, Philadel-
phia and Frankford, Chestnut Hill branches of the Phila-
delphia and Reading Railway and the Pennsylvania Rail-
road. Also for the elevation of the tracks of the Philadel-
phia and Trenton Railroad, from Norris street to Butler
street, and the Philadelphia, Germantown and Norristown
Railroad, on Ninth street, from Spring Garden street to
Broad street.

Bridges—The only new bridge authorized during the
- year 1898 was a footway bridge on the line of Wheatsheaf
lane, over the tracks of the Connecting Railway and the
Philadelphia and Trenton Railroad. This bridge is for
pedestrian travel only, vehicle traffic having been diverted
to another crossing, due to the closing of Wheatsheaf lane
over the railroad. Proposals have been received and con-
tract awarded, but owing to the fact that the appropria-
tion for its construction not being available until late in
the season, the work has not been commenced.
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Gray’s Ferry Bridgye.—The contract for the masonry
sub-strueture of this bridge, work upon which was com-
menced in 1897, was completed November 12, 1898, the
cost being $250,000. The appropriation for the construc-
tion of this bridge was $400,000. An additional appro-
priation of $7,000 was made December 31, 1898, which,
added to the unexpended balance from the previous ap-
propriation, will admit of placing the metal structure in
place, exclusive of the paving, railings and final painting.

Bids were received December 13, 1898, for the metal
superstructure and the contract awarded to the lowest hid-
der, the Phenix Bridge Company.

The report of the Chief Engineer gives detailed and in-
teresting deseription of the work planued and of its pro-
gress.

While the proposed loan carries an appropriation of
$600,000 for new bridges, we have a list of numerous
bridges, all of which should be built, and which will cost,
approximately, in the aggregate, $2,425,000. The bridges
needed are as follows:

Retaining walls, abutments and superstructure for Thir-
ty-third street bridge over the Philadelphia and Reading
Railway and over Connecting Railway.

Lehigh avenue, under Connecting Railway.

Wyoming avenue, over Frankford Creek.

Seventeenth street, over Philadelphia, Germantown and
Norristown Railroad.

Seventy-first street, over Philadelphia, Wilmington and
Baltimore Railroad.

Sedgley avenue, over Richmond Branch Philadelphia
and Reading Railway.

Allegheny avenue, under North Pennsylvania Railroad.

Fifty-seventh street, over West Chester and Philadel-
phia Railroad.
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Draw bridge across Schuylkill River at or near line of
Passyunk avenue.

Fifty-second street, under Pennsylvania Railroad.

Sixty-sixth avenue, north over North Pennsylvania
Railroad.

Gray’s Ferry Bridge over Schuylkill River (to com-
plete).

Gibson avenue, under Baltimore & Philadelphia Rail-
road.

Graver’s lane, over Chestnut Hill Branch Philadelphia
and Reading Railway.

Erie avenue, over Richmond Branch Philadelphia and
Reading Railway.

Montgomery avenue, over Connecting Railway.

“I)” street, over Connecting Railway.

Glenwood avenue, over Richmond Branch Philadelphia
and Reading Railway.

Allegheny avenue, under Connecting Railway.

Armat street, under Germantown and Chestnut Hill
Branch Philadelphia and Reading Railway (two bridges).

Dauphin street, under Connecting Railway.

Frankford avenue, over Frankford Creek (two bridges).

Large street, under Frankford Branch Philadelphia and
Reading Railway.
Sixtieth street, over Philadelphia, Wilmington and Bal-
timore Railroad.

Byberry Road, over creck in Thirty-fifth Ward.

Hunting Park avenue, over Richmond Branch Phila-
delphia and Reading Railway.

Sixty-fifth street and Baltimore & Ohio Railroad.

Centre street, under Philadelphia, Germantown and
Norristown Railroad.

Fifty-eighth street, over Philadelphia and West Chester
Railroad.

Over Wissahickon Creek near Walnut lane.
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Twelfth street, under Connecting Railway.
Footbridge over Pennsylvania Railroad at Thirty-eighth
street and Mantua avenue,
Footbridge under Philadelphia and Germantown Rail-
road at Collum street.
Woodbine avenue, north of Haverford avenue (two
bridges).
Upper deck, Falls Bridge.
School lane, approach to Falls Bridge over Philadelphia
and Norristown Railroad.
Rhawn street, over Pennypack Creek (two bridges).
The City is rapidly growing, and each year there is an
increasing demand for better facilities of communication
between built up sections and between the East and West
sides of the Schuylkill River. While the amount set aside
in the loan will complete important bridges, there are many
"other urgent bridges for which additional funds should
be provided, in order to keep pace with the requirements
of the City’s development.
The necessity of liberal appropriations for bridge con-
struction is scarcely less important than the appropriation
for main sewers.

Pennsylvania Avenue Subway.—The work on this im-
provement has been steadily pushed during the past year
and the magnitude of the work is shown and can best be
realized by reference to the following statistics:

’

1898, Total Dec. 31, 1898.

Earth and rock excavation.. 463.600 cu. yds. 902,084 cu. yds.
Masonry laid exclusive of '

BEWETS tivvvrevenrnnasonanns 60,196 cu. yds. 171,328 cu. yds.

' Temporary track laid........ 21/, miles. 10 miles.
Permanent track laid........ 21, miles. 21, miles.
Sewers constructed.......... .26 miles. 4.2 miles.
Bridges constructed ......... 9 11

Structural steel work erected 7,237,126 lbs. 7,358,940 Ibs,
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1898, Total Dec, 31, 1898,
Number of approved draw-

ings prepared .........00.. 170 1,213
Number of shop drawings

checked ..cvveveennennnenns 360 790
Average number of men em-

ployed by contractors...... 600

The following work has been completed during the year:

Temporary tracks completed; permanent tracks laid in
yard between Fifteenth street and a point midway between
Broad and Thirteenth streets; masonry in retaining walls
practically completed; underpinning completed; side walls
of the tunnel and brick masonry of arch completed; bridge
abutments completed; bridges at Twelfth, Thirteenth,
Broad, Fifteenth, Seventeenth, Kighteenth, Nineteenth
and Twentieth streets completed, except the extensions on
Pennsylvania avenue at Fifteenth and Eighteenth streets;
the core removed partially from Thirtieth street to the
‘West portal of the tunnel, entirely beneath the tunnel;
partially from the East portal of the tunnel to Fifteenth
street, entirely from Fifteenth street to a point midway be-
tween Broad and Thirteenth streets.

The importance of this'improvement and the benefit to
be derived from it have been set forth in previous reports
and to mention them again in this report would be repeat-
ing what has already been stated. Detailed and interesting
descriptions of the work and of its progress under the
numerous contracts, will be found in the full and deserip-
tive report of the Chief Engineer.

Improvement of Channels, Delaware and Schuylkill
Rivers.—Active work under the several contracts for im-
proving the channels of the Delaware and Schuylkill Riv-
ers, and which were in force at the beginning of the year, -
was resumed early in the season as soon as the weather
would permit and steadily pushed throughout the year.

3w
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The dredging already completed and that which remains
to be done under contracts now in force will provide a
channel in the Delaware River 600 feet wide and 26 feet
deep at mean low tide from the City to a point below
Chester, Pennsylvania; and in the Schuylkill River, 250
feet wide and 22 feet deep, at mean low tide, from Penrose
Ferry Bridge to a point near Fifty-eighth street; and 150
feet wide and 20 feet deep, at mean low tide, from Fifty-
eighth street to a point near the Baltimore & Ohio Rail-
road Bridge.

The following contracts for dredging in these two rivers
have been completed:

Contract No. 3, Schuylkill River:—From a point about
half a mile above Penrose Ferry Bridge to Fifty-eighth
street, completed July 19, 1898.

Contract No. 5, Delaware River:—Removal of the re-
maining portions of Schooner Ledge not covered by pre-
vious contracts, completed June 2, 1898.

Contract No. 6, Delaware River:—Work under this
contract embraced three locations—Section 1, from
Avenue 38 South to Morris street (a continuation of the
Philadelphia harbor improvement and covered the re-
moval of the Greenwich Point bar or middleground), com-
pleted July 11, 1898. Section 2: On Fort Mifflin bar, be-
tween Fort Mifflin and Lincoln Park, completed Septem-
ber 1, 1898. Section 3: Along Schooner Ledge, between
South Chester and Marcus Hook, completed September
15, 1898.

Work under the following contracts is still in progress:

Contract No. 1, Delaware River:—Removal of overly-
ing materials and ledge rock at Schooner Ledge, opposite
-South Chester.

Contract No. 4, Schuylkill River:—From Fifty-eighth
street to Walnut Street Bridge.



37

- Contract No. 7, Schuylkill River:—From near Yankee
Point to Fifty-eighth street and from a point South of the
Baltimore and PhJIadeIphla Railroad Brxdge to Walnut
street.

The work performed under these several contracts in
improving the channels of the two rivers has been of great
benefit to navigation and of immediate relief to commer-
cial interests; especially is this noticeable in the increased
traffic on the Schuylkill River, where larger vessels than

- heretofore, have been chartered to take on oil cargoes.

From statistics obtainable it is evident that the extensive
harbor improvements made by the City during the past
three years have resulted in largely increasing the com-
merce of the port.

The appropriation of $50,000 made by Councils on De-
cember 31, 1898, for continuing the work in the Schuylkill
River, will be placed under contract in the early part of
the coming year.

Widening of Delaware Avenue and Extension of City
Piers.—The City appropriated for this improvement from
loan of January 13, 1896, $1,500,000 and the Board of
Directors of City Trusts, Trustees of the Estate of Stephen
Girard, deceased, have co-operated with the City of Phila-
delphia in the work and set aside the sum of $650,000,
making the total amount available $2,150,000. The con-
struction work is divided into two classes, sewers and bulk-
head, with work incident thereto.

Contracts Nos. 5 and 6, sewers, and contract No. 7, bulk-
head construction, which were in force at the beginning
of the year, were proceeded with and the work energeti-
cally pushed. The work under contracts Nos. 5 and 6 is

e practically completed. Contract No. 7 is being steadily
pushed and will be finished during the coming year; and,
when completed, will provide an avenue 150 feet wide be-
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tween Vine and South streets and will greatly facilitate
the commerce and business interests of the City centered
on the river front between these points.

City Piers.—Contract No. 8, construction of wooden
pier at the foot of Chestnut street and contract No. 9, for
the construction of a similar pier at the foot of Arch street,
have both been completed at a cost of $84,979.15.

On September 6, 1898, proposals were received and con-
tract awarded to the lowest bidder for an enclosing build-
ing for the deck of Arch street pier. Contract was prompt-
ly executed and work is in progress.

Proposals for an enclosing building on the deck of the
pier at the foot of Chestnut street, with a pavilion over a
portion of the upper deck, were received December 13,
1898. Contract has been awarded and is now in course of
preparation. Work upon this building will be commenced
in the early part of the coming year.

District Surveyors—The Board of Surveyors and
Regulators, consisting of the Chief Engineer and the thir-
teen district surveyors, held twenty-four stated meetings
and twelve special meetings during the year. One hun-
dred and eighteen (118) plans of new streets were con-
firmed and forty-four (44) relocations of curves and street
railway tracks were passed upon and approved. Five hun-
dred and seventeen (517) references of bills and petitions
for new streets, revision of City plans and new sewers were
received and acted upon and reported back to the Commit-
tee on Surveys.

The cash receipts and work performed for City depart-
ments during the year aggregates in value $214,588.94,
exceeding the expenditures of the thirteen districts,
$50,968.11.

The following is a summary of the receipts and expendi-
tures of the District Surveyors for the year 1898, and in
totals for the years 1895, 1896, and 1897:



Summary of Receipts and Erpenses of District Surveyors.

5 © ® w @ o & @ o ~ | Districts.

- e
“w o -

1

| Cash | Crelit for | o Exrxnexs. Balance | Profit to
Surveyors, | receipts. r::{:edgiltl;. t_eredit. e prol(i;litw- the| the gst:ly in | Increase, | Decrease.
{ Salarles. | Fayof | Miscella- | 40 4
assistants, neous. N

Thomss Daly........ $6,708 42 | 6,956 69 | $13,675 11 | 83,000 00 | 85489 28 | $1,489 41 | $9,978 60 | $3,696 42 | §2,245 63 | $1,450 79
Chas. W. Close........! 336790 | 654014 | 1040804 | 300000 593666 | 164649 | 10,583 15 [* wovrvrrerrnen. 1,896 63 [cvevosivinen.| $1,396 63
Wi, C.Cranmer.... 5198 44 | 689870 | 1208714 | 300000 | 645996 | 180830 | 107632 | 182388 | 1,899 57 |.. 75 69
Frits Bloch . 808276 | 892668 | 1195939 | 800000 | 561996 | 1,497 67| 10,1763 | 1,841 76 | 1,905 64 ... 63 88
Walter Brinton...... 10031 56 | 867894 | 1871050 | 300000 | 660000 | 2,174 89 | 1L77489 | 685 61| 7,047 70 v 112 09
Jos. Mercer....o..... | 9396 56| 13851961 2324852 80000 | 933991 | 1,060 09| 13300 00 | 994852 | 599569 | 3,952 83
Wuw. K. Carlile.....i 851883 | 604925 | 956808 800000, 4359 96| 168560 | 004556 52252 2,220 69 : ............... 1,698 17
C. A Sundstrom...| 8364 51 | 12,921 08| 16285 54| 8,000 00| 985992 | 263832 1549824 | 78780 | 4,885 16  ooovrerrrrnn, 577 86
Jos. C. Wegner.....| 1185015 | 965662 | 21,506 77 | 3,000 00 | 11316 00| 1,773 02 | 16,080 02 | 541775 | 412970 . 1,288 05
Jno.H.Webster,Jr.| 7,782 87 | 731393 | 150968 | 300000 | 7559 92| 220169 | 1276161 | 233518 341416 .. 1,078 97
Jos. Johnson 18847 13 | 952960 | 23376 68| 300000 | 972232 | 252081 | 1524318 | 813350 | 1225679 4,128 29
J. H. Gillingham....| 10,464 69 | 12,605 68 | 23,070 37 | 300000 | 9772 14 | 2292 61| 15,064 75 | 8,005 62 | 10,241 28 |... 2,285 66
HMFullor.o..| 10061 43 | 533462 | 1609605 | 800000 | 81097 | 21093 | 1840090 | 21515 | 34828 v 1,287 68

TOtAl.cnmreeennns| $99,120 26 | $115,468 69 | §214,588 94 | 839,000 00 | 99,16 00 | $25,454 88 |§108,620 83 | $51,143 22| §57,101 47 |§6,691 67 | $12,649 92

Total, 1807.un.| 107,510 98 | 119,764 64 | 227,205 62 | 9,000 00 | 104,207 75 | 26,876 40 | 170,174 15 | 57,101 47 | 85,006 82 | 7,129 63 | 35,084 48

Total, 18%......... 122,89 79 | 132,880 47 | 256,670 26 | 89,000 00 | 108,633 98 | 23,020 96 | 170,663 94 | 85,006 32 | 126,926 05 | 4,894 03 | 46,813 76

Total, 1895........| 161,081 45 | 152,693 71 | 803,775 16 | 89,000 00 | 112,816 53 | 25,032 58 | 176,849 11 | 126,926 05 | 202,527 17 | 7,236 76 | 82,87 88

* Deficiency, $175.11.

6¢
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Registry Division.—The work of renewing worn out
registry plan books has been carried forward to the extent
of the limited assistance given the Registrar for this pur-
pose. There has been a large falling off in the number of
searches issued during the year, due to the fact that title
and trust companies, which issue searches for profit to
their clients, make them from the registry plan books them-
selves. This was never intended in the Act creating the
registry division of the Bureau of Surveys.

These plan books are valuable records and of great im-
portance to the public. Fifty-three of them, because of
their dilapidated condition, have been withdrawn from the
public use until such time as they can be renewed.

It is but just that a reasonable charge should be made
for each examination, sufficient, at least, to pay for keep-
ing the books in fit condition to be used.

This is a matter which should receive the consideration
of Councils, and such legislation should be enacted as will
remedy the evil.
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The following is a comparative summary of the opera-
tions of the Registry Division of. the Bureau of Surveys
during the years 1895, 1896, 1897 and 1898:

. 1895, | 1896, 1897, 1898,
i i
Number of certificates reglstered owners: i
ASBUBH.ceerrrs caireinnns serennee coenensassns sanses sensssase ‘18,620 13,770 12,700 10,205
i
Nomber issued for use of the Law Depart,—l )
meunt...... eren dne s seneas st bt aus s tens 498 | 569 782 1,416
Recelpts from coruﬁeatesofregmeredovnors;Sa,asl 00 !83,482 50 | $3,173 00 |§2,573 00
Receipts from miscellancous sources. ........... i $252 00 ;| $326 70 70 50 | $207 41
Number of original lots plotted...cucuieririvsenes ¢ 13,108 | 18,269 14,319 12,763
Number of transfers registered.........cueeenns| 26,978 i 290,026 | 30,848 | 28,565
Number of plans made {or use of City De-1 i
partments, l3ureaus, etc... | 305 | 494 481 458
Number of examinations of registry planl l !
books made by the public i 33970 | 35673 | 36737 | 89,121
Number of descriptions of property filed for, 1
registry | 39,880 ‘ 42,660 43,108 41,328
Number of titles perfacted..............ccovuruunnn. 1 2,215 | 2,560 2,516 2420
Number of certificates of legal opening of :
streets ixsued to Bureaus, ete... 2,794 | 8,141 2,945 2,210
Number of certificates of registered owners in] 1
municipal lien cases for Law Department... 2,854 | 2,177 2,356 1,782
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The following tables give a comparative summary of
the operations of the Bureau of Surveys in the active con-
struction of work; also the receipts and expenditures dur-
ing the years 1895, 1896, 1897 and 1898:

Comparative Summary of Main, Branch and Private Sewers,
and Bridges built During the years 1895, 1896, 1897
and 1898.

l 1895, 1896. : 1897. ] 1898,
i

: Linear v, Linear | 5 Livear ! Linear
i No.l Feet. N Feet. Ne. Feet. i No. Feet.

16 6! o
Bubway bridges.... ceceecfueurviivrinrns covreeens ! -~ “. -
Intercepting sewer . ‘ . 1

(section)......cuees 5 LR e
Interceptingsewer ‘ !

COnNECHOnS, cuvees 1errenens ssssasnannes - 2 5,990 : 1’ 418 e vessmes
Main sewers........ cooz| oosorz 2! 1267 L 4 6,129
Branch sewers. ! 828 | 224,698 294 ! 116,638 | 200 | 183,072 152 114,101
Private oewers......! 109 | 89,181 j 94 44811 E 9% | 82506 90| 43,697

I t
Subway sewers......i 5 13,886 | ......... wessnsesnvsonnel 4. 2,828 L] 1,453
Delaware avenue i ! t :
sewers !l [J— . 1 360 8 7,159
I
Toial............ 485 | #832,637 E 898 | $179,905 | 304 | $168,749 © 271 ! €178,189
%1895 equal to 62.97 miles. 11897 equal to 81.84 miles.
1 1896 equal to 34.07 miles. 4 1898 equal to 32.79 miles,

Comparative Statement of Work upon Bridges during the
Years 1895, 1896, 1897 and 1898. .

1896. | 1897. ' 1898.

l 1895.
FARISREA evvere oo everrecennssinssennenssnessssmessensececianees 16 6 2 e
Begun T 1 8 ! 1
Authorized v 1 1! 2
PIANROA. ... iiiearisieseaciseasseseeseseas srssss srsnseeseses sesusenes 8 8 11 7
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Comparative Statement of Receipts.

i Receipts |
Year. o?"]f;ig?u . of bistifct Total. , Deciease.
‘| Surveyors, :
— e T — | - |
1895 $62,585 17 | $151,081 45 : $213,666 62 |
1896 vveesenrermeansnsesesns esssnres | 5855870 | 122,839 70 ! 181,898 49 | $92,268 13
1897 37,574 60 | 107,510 93 | 145085 58 | 36,312 91
{ | i
1898..oeeeuresreeeeeaeserennesenee senens 2003283 | 9912025 | 123758 08 | 16382 50

Comparative Statement of Expenditures.

1893, 1896. { 1897, © | 1898,
- Y P S
Current expenses............eens $246,404 34 | $245,951 48 I $245270 66 | $261,128 82
. For'extensi 1,610,347 65 896,641 45 | 2,582,519 61 | 2,625,107 23
— B R —
i
Total.coucceninsensesses ae...| 81,806,761 99 l $1,142,592 98 | $2,827,790 27 | 2,886,236 05

Bureau of Water.

In the absence of any serious accident to the pumping
machinery the service has been well maintained through-
out the year, and no restriction on legitimate use of water
Was necessary.

The engines and boilers at the several pumping stations
have been driven to their maximum capacities, and yet
,we were scarcely able to meet the demands made upon
us. That is not to be wondered at when we consider the
large increase annually in the consumption of water and
the small amount of money appropriated to enable the
Department to meet the increasing demands made upon
this branch of the City service.

Comparing the consumption of water during the first
year of this administration with that of the fourth year,
we find the conmsumption has increased 22,435,820,932
gallons, while not a single dollar has been available for
the purchase of additional pumping engines or for laying
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large distributing mains. Therefore, is it any wonder that
in some sections of the City the water supply is not equal
to the demands?

I have, in previous reports, presented the needs of the
Bureau of Water and made recommendations for improv-
ing its efficiency; communications have been repeatedly
forwarded to Councils, calling their attention to this mat-
ter, but, with the exception of three small appropriations
made last summer, to wit, $40,700 for boilers and boiler
house at the Belmont Pumping Station, $80,000 for new
pumping main at the Queen Lane Pumping Station and
$30,000 for boilers, ete., at the Roxborough Pumping Sta-
tion, nothing further has been done, and our system, as a
whole, has been completely neglected.

I shall again, in this report, call attention to the urgent
needs of this Bureau. We can make known our wants,
which are the wants of the people, but it belongs to the
good judgment of the tax-levying authorities to say how
these wants are to be satisfied. If Councils will furnish
the money, the Department will supply the water.

The financial statement of the Bureau of Water for
the past year shows an increase in receipts of $94,308.34
over thepreceding year,and a net revenue of $1,569,669.02
over all expenditures both for permanent improvements

of every character and cost of maintenance. The follow-

ing statistics will be interesting:

Total receipts of Bureau of Water
during years 1895, 1896, 1897

and 1898, were........couuuen. $11,746,013.81
Current expenses during the same
period ....cieiiiiiiiiiiiennan. $5,532,462.46
Paid for extensions during the
same period ......c..iveiaenn 1,351,523.68
Total coiviiiiiiiiiiiiiiiiinans $6,883,986.14

Net profit in four years.......... $4,862,027.67
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Surely a branch of the City service that can show such
‘results as this is deserving of more funds for new work
-of such vital importance to the people of Philadelphia.

The reservoirs, buildings and grounds have been kept
in as good order as the means at our command would per-
mit, and repairs have been made to the hard-worked ma-
chinery at the several pumping stations to the full extent
-of the amount available for the purpose. This work is
referred to in detail in the report of Mr. Frank L. Hand,
‘General Superintendent (Appendix B), which accompa-
nies the report of the Chief of the Bureau.

The total number of gallons of water pumped during
the year was 102,241,835,372. The average daily pump-
age was 274,670,777 gallons, an increase of 17,152,103
gallons daily over that of the preceding year.

The average daily consumption of water during the year
1898, calculating 1,400,000 as the estimated population of

~our City, is 196.2 gallons per capita per day, an increase
over the year 1897 of 10.4 gallons per capita per day, and
over 1895, the first year of this administration, of 35.9
gallons per capita per day.

It must be apparent to anyone that very much of the
immense quantity of water distributed daily is criminally
wasted, and unless City Councils adopt some measures by
which the present extravagant waste of water may be
stopped, or, at least, materially reduced, it will be neces-
sary to provide large appropriations for additions to our
pumping machinery, or the Department will not be able
to meet the increasing demands upon its already inade-
quate and overtaxed pumping facilities.

At the Belmont Pumping Station a new chimney and
flue’ were built, and a new boiler house of sufficient di-
mensions to accommodate eight boilers constructed. Owing
to the insufficient appropriation, but seven boilers have
been contracted for. These have been built and are now
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being placed in position, and will be ready for service early
in 1899.

No provision having been made for the construction of
an engine house at this station, the 20,000,000-gallon high
duty Worthington pump is still without shelter, save that
furnished by a rude structure of boards hastily put up by
the employes of the Bureau of Water in the year 1895.
It is a discredit to the City that such a valuable piece of
machinery should stand for four years without a proper
house to protect it from the elements.

The small appropriation of $30,000 for improvements
at the Roxborough Pumping Station has enabled us to
contract for a new chimney and six new boilers for this
station. They will be ready for service during the spring
of 1899. :

On December 31, 1898, Councils appropriated $100,000
for further improvements at this station. This amount
will provide two 5,000,000-gallon engines and a new in-
take. Proposals for these engines will be asked for at once
and contract promptly awarded, but they cannot be erected
and put in service before the latter part of 1899.

The condition of affairs at the Roxborough Station, upon
which depend for their supply, by the constant and direct
action of the pumps, the large and increasing population
of Germantown, Chestnut Hill, Mt. Airy, Roxborough
and Manayunk, is too dangerous to be permitted to con-
tinue. The largest engine at this station (12,000,000 gal-
lons capacity) is continually breaking, and requires the
greatest care to keep it in operation. It is only a question
of time, and a very short time at that, when it will col-
lapse entirely, which will throw it out of service. It is
VETY expensive to keep this engine in repair, and it is
practically useless, and should be removed and replaced
with more serviceable machinery.

The other two engines at this station have a total ca-
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pacity of 12,500,000 gallons per day. These, with the two
new 5,000,000-gallon engines which will be installed dur-
ing 1899, will give a capacity of 22,500,000 gallons every
twenty-four hours. The daily consumption of water in
the district supplied by this station is 20,000,000 gallons
per day, almost the entire pumpage. Therefore, it can
readily be seen how difficult it is to maintain any reserve
in the reservoir, and, with all the engines running and
nothing in reserve, it is clearly apparent how serious the
stoppage for any reason of any one of these engines would
be to the section depending upon them.

Contract has been made for a new 48-inch pumping
main for the Queen Lane system and the pipe will be laid
the early part of 1899, as soon as the weather will permit
of the work being done.

Thirty-four miles of service mains from three to twelve
inches in size were added to the distribution system during
the year, making an aggregate of 1,278.02 miles of water
pipe now in use. .

The operations of the Construction and Repair Shop
are carried on in the same satisfactory manner as has here-
tofore characterized this branch of the Bureau. The out-
put of material is of better quality and more readily se-
cured than from private establishments.

Notwithstanding the fact that the pumping machinery
at the several stations, excepting that at the Frankford
Station, has been forced to its maximum capacity, many
sections of the City have been short of water, and it is im-
perative that action be taken at once to relieve this over-
taxed machinery and also give our citizens an ample sup-
ply of water.

The crippled condition of several of our pumping sta-
tions has been mentioned in previous reports, and the sub-
ject is again referred to in detail in the reports of the
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Chief of Bureau of Water and the General Superintend-
ent.

The following is a summary of the extensions and im-
provements urgently needed in the Bureau of Water at
this time:

Roxborough Pumping Station.

Two 5,000,000-gallon pumping engines.

New engine house.

Extension to boiler house.

New 36-inch pumping main from the station to new
TE€Servoir.

Belmont Pumping Station.

Two 10,000,000-gallon pumping engines.

New engine house.

New 48-inch pumping main to reservoir.

Roxborough High Service Station.
One 5,000,000-gallon pumping engine.

Belmont High Service Station.
One 5,000,000-gallon pumping engine. .

Queen Lane Pumping Station.

Lowering suction mains.
Coal shed and tunnel.

Spring Garden Pumping Station.
Additional storage capacity for coal.

Reservoir.

A reservoir of 100,000,000 gallons capacity to connect
with the Wentz Farm Reservoir to supply that portion
of the City comprising the Thirty-fifth, Twenty-third,
Twenty-fifth, Thirty-first and portions of the Sixteenth,
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Seventeenth, Eighteenth, Nineteenth and Thirty-third

"~ Wards.

These extensions and improvements are absoluteiy ne-
cessary to place our pumping stations in proper shape to
meet the demands made upon them. The estimated cost
of the improvements is $915,000, and, unless it is desired
to cripple our water plant, funds for this work must be
supplied. '

The system of distribution is defective to a considerable
extent by reason of the age and small dimensions of many
of the mains, but principally by reason of the insufficient
number of large distributing mains to conduct the water
from the reservoirs to the service mains.

Because of no appropriation for the purpose the De-
partment has been compelled to omit the laying of large
distributing mains needful to keep the service mains
charged at the proper pressure when water is drawn from
them, and, with the extension annually of service mains,
the result is that the pressure and flow are largely reduced
below what the elevations of our reservoirs call for, and,
at times, fail entirely in some sections of the City.

I, therefore, suggest that Councils give this matter im-
mediate consideration and make an appropriation for new
mains. We recommend the following:

Forty-eight-inch main from Wentz Farm Reservoir to
Lehigh avenue. '

Supply Mains.
Belmont System.—Thirty-inch main, from Belmont
Reservoir to Thirty-eighth street and Lancaster avenue.
Twenty-inch main, from Sixty-third street and Lans-
downe avenue to Overbrook.

Corinthian System.—Thirty-six-inch main, from Cor-
inthian Reservois to Eleventh and Poplar streets.
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Thirty-inch main, from Eleventh and Poplar streets to
Eleventh and Green streets.

Twenty-inch main, from Eleventh and Green streets to
Eleventh and Vine streets.

Sixteen-inch main, from Broad and Green streets to
Sixth and Green streets.

Fairmount System.—Thirty-six-inch main, from Fair-
mount Reservoir to Broad and South streets.

Thirty-inch main, from Broad and South streets to
Broad street and Washington avenue.

East Park System.—Forty-eight-inch main, from East -
Park Reservoir to supply old City.

Queen Lane System.—Forty-eight-inch main, from
Nicetown lane and Thirty-second street to Germantown
avenue.

To lay the above mains will cost approximately $1,-
475,000, and Councils should provide for this work as
early as practicable.

Favored beyond measure with copious and timely rains
during the past summer, the flow of water in the Schuyl-
kill River was sufficient to meet the pumping capacities of
the several pumping stations which draw from it; but be-
cause there was an abundant supply from the river during
the past summer, we should not allow ourselves to be lulled
into a false security as regards the future, for past ex-
perience (years 1895 and 1896) has taught us that during
_ seasons of drought the entire flow of this river is not suf-
ficient to meet the demands of our pumping stations. .

Our present water supply is extremely precarious, and,
although a kind Providence has been on our side during
the past year, it is presumptuous to depend on chance or a
constant succession of favorable circumstances rather than
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take such vigorous and reasonable measures as will insure
certainty and permanence in such an important matter as
the water supply. .

The necessity for intelligent and prompt action towards
securing an adequate supply of water for the City cannot
be too strongly urged.

The following tables give the number and types of en-
gines, the'locations and capacities of reservoirs and a com-
parative summary of the operations of the Bureau of
‘Water; also receipts and expenditures for the years 1895,
1896, 1897 and 1898:

4w
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Statement of the Number and Type of Engines and their
Several Aggregate Capacitizs at the Various Stations.

. é§
2%
1 .;52
PUMPING STATION. . 355
Bl
23 5
{Old Suuon o ]
g . 6
7

| 8 !
w{ “ 1
w® Newbtulon 9
£le 1

TN

S
=2 |
g3 £ |
TYPE OF ENGINE. Eﬂ s | TOTAL
=8 |
BT
35% ‘
' Compound ROt&TY..ccrvcarnseee 20,000,000 |I
Simpson’s Compound Rotary; 10,000,000
Marine Compound Roury 20,000 000 |
Worthington Duplex. o 100,000

" Gaskill

Wonhinglon Duplex ............

Worthlngw::

Southwark.....c..eveem —
Won.lungton Duplex

DII.L A‘hy
. 8,000,000
Chestout Hill 260,000
“ “ ﬁou,ooo 750,000
—_— E —
Frankford.... 1 | Marine Compound Rotary... | 10,000,000 |
“ . 2 . Corliss Com%ound Rotary....." 10,000,000 '
3 | sSouthwark Rotary | 42,000,000 42,000,000
o 1 Turblne Wheels
2 a .
2 4 "
H I
K4 8 “ “
= 9 u o 38,290,200
TORL, .eveee et srvnns sesneasessseiansosses sosnne 399,040,000




Statement of the Location, Date of Completion, Elevation, and Capacity of the Oity's Reservoirs.

:

Height
Date of t
Name of Reservoir, Location. Completion. 'bl‘;:‘:lﬂfy lmg&
Reservoir No. 1, ) 1818
" : 2. Ellt Fal P 1821

Fairmount, } r ark o] | 1827 94 feet. 26,350,000
Lehigh....... } Bixth and Lehigh avenue......uueeecvvreen. 114 ¢ 28,910,000
Spring Gard Twenty-aixth and Master streets 120 ¢ 12,9.0,000
(,%yln?hhn Corinthian avenue and Poplar street....... 120 ¢ 33:341:400

Section l...ceueee . 62,738,000
East Park...{ Section 2 East Fair Park 138 306,400,000

Section 3.. 319,480,000
Queen Lane { g)%":: gn‘:in. Thirty-third street and Queen iane 1894 238 % gg{-&g
Frankford Oxford Turnpike and Comly street 1877 167 “ u:m:
Rol t West Fairmount Park........... 18%0 212 ¢ 39,778,000
Mount Airy. «.v.| Allen’slane and Mower streel, 1851 363 “ 4,516,000
Roxboroug ..| Ridge and fhawmont avennes......uw.e. 1866 366 ° 12,838,000
> . ‘ 71,594,000
New Roxborough { South Bagin I } Port Royal avenue.nnd Ann street.... 1898 414 ¢ { Toamh,
Manatawna tanks—2., Manatawna and Ridge avenues.. 1878 442 “ 07,001
Chestnut Hill tank are n veeeneene| Hartwell avenue an-l ¢ hestnut Hill 1860 481 52,000
Belmont Stand Pipo..ccvwcsiecsarearnssssrnsesianenne] West Fairmount Park.... 1895 364 106,100
Roxborough 5tand Pipeu......sissssmsccsassanan | POFt Royal avenue and A 1895 490 106,000

Total ve seasessnesss sveesnas

1,417,860,400

8¢
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Comparative Statement of Pumpage for the Years 1895,
1896, 1897 and 1898.

1897, |

1495, [ 1896, 1898,
Gallons. _ Gallons. Gallons. Gallons.
i i
Pumped to reservolrs. 78,775,849,104 | B87,693,642,529 | 95,667,466,871 | 102,241,885,372

Equll to gﬁll pnmped
eet high...

........ l 132,040,9534,195 l 161,776,711,718 | 187,871,927,277 | 210,828,62,635

Nore.—The “pumped to reservoir,” ete., includes 1,-
987,000,830 gallons of repumpage to higher levels at Mt.
Airy, Roxborough, Belmont and Chestnut Hill Auxiliary
Stations. This, deducted from the total pumped, gives
100,254,834,542 gallons as the total consumption.

The cost of pumpage is calculated on the total pump-
age, and the consumption per capita on the smaller quan-
tity.

1895. 1806, 1897, 1898.
Gallons, Gallons. Gallons. Gallons.
Pumpod by waler-
POWOT..ovemvruceesernene 7,587,193,211 |  8,959,846,128 |  7,590,276,582 |  8,914,409,227
Pumped by steam-
POWET...cramuerrenersinens 71,188,655,893 | 78,738,796,401 | 88,077,190,339 | 98,827,426,145
Larg ?: antity
pumped {n 24 hours. 258,838,627 286,955,648 819,216,876 339,675,336
Smallut ?: antity '
u’ 133,916,719 72,148,883 108,286,152 119,808,896
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Year,

Average consump-
tion im gallons per

} Increase

1895
1896
1897
1898

i
Average daily capi
pita per day, es- | Increase of | per capita Cost per
consumpton. | {imating the pop- | “perday. |1,000,000 gallons
! ulation at * i pumped 100 ft.
; | igh.
} Gallons. Gallons. Gallons. | Gallons.
|
| 213,202,777 160.3 6,881,670828 | 2.2 .69
| 235,606,614 1725 8400347849 | 122 8.43
i
257,632,080 185.8 7,170,830,162 . 13.3 3.16
[ - .
274,670,779 196.2 6,255,643,421 ]‘ 104 2,97

* 1895--1,329,957 estimated.
1896—1,367,815 estimated.
1897—1,385,784 estimated.
1898—1,400,000 estimated.

The cost of pumping one million gallons lifted one hun-
dred feet high was $2.97, or 19 cents less than in the
previous year.

»

.
About eight per cent. of the total pumpage was by water-power, the turbine wheels

uaing

To pump

..... 267,482,276,810 gallons,
8,914,409,227



A Comparative Statement of the Total Pipe Laid and of other Work done during the Years 1895,
1896, 1897 and 1898.

PIPE LAID. .
*Pire | FIRE HYDRANTS PLACED SUBSTITUTED FOR
RELAID. X Pe#ITION. Deprcrive HYDRANTS, Fire New
YEAR. EQUAL TO Hydrants | Water At-
in use. | tachments.

Feet. . f |
Miles. | Feet. Feet. |NewStyle OldStyle.) Total. [New Style; Old Style.| Total

i
[
1885.000reme seacssaserssnsanes ssasne 209,295 39 | 8375 81,063 902 ' - 902 378 4 883 10,088 10410
1896....000000vene S asesaresnes 196,839 37 | 1479 71,189 782 ‘ 1 738 384 6 850 10,624 7,860
1897 e essecarsssnns a0eesessorssraase 161,810 30 ! 3410 45,902 566  ..occciininne 566 256 4 260 11,101 7,818
3.0 JOPUR——" N X ] 35 | 1,675 88,655 618 l ............. I 618 267 1 268 11,631 7,152

Total pipe laid, 1,278.02 miles. ) : * Adds nothing to feet in ground.

99
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SUMMARY OF APPROPRIAT
DURING TH

|
t

Balanoe
Appropris- avallable
* Bureaus. tl{;)snggor from previous
* years.
Director’s Office.
City Ioe Boats
Gas.
Highways
Board of Highway Supervisors.
LIghtIng...cccveiicicerinnrisesenermessennennnaniel
Street Cleaning.....coveinineeeeversscssnscnres] 908,588 00 |irivimrnerecrnnnnnen
SUrVOY ... ccrrerertrsmmssinnrnrsrasessanssngs sosrers
District Surveyors..........ccccccecvricenenne {3 sevcerrenrsrerenns
[ 7 P 1,088,843 40 69,583 52
Total, 1898 $4,023,198 02 | $4,662,600 27
Total, 1897 $7,691,281 71 | $2,499,400 24
Total, 1896 $8,568,501 59 | §2,890549 78
Total, 1895 $6,870,710 42 | $2,722,680 15

* Buresu of Gas abolished, Philadelphia Gas Works lessed to
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Comparative Statement of Receipts and Ezxpenditures for the
Yeurs 18956, 1896 1897 and 1898.

Receipts.
g 1895, : 1896, 1897, 1898,
| .

Receipts from water rents........ : $2,367,057 60 | 82,441,683 95 | 82,628,008 69 (82,605,449 08
N *  fractional rent..| 166,713 87 | 193,684 388 181,248 87 197,691 65
“ “  water pipes........ 161285 14 | 131,602 69 | 142217 77 | 130,877 96

“ “ City Solicitor’s
OFCO crvrvarrerrserersereersvcseneeee 46,994 07 | 43,806 52 53517 84 | 47,883 58
Receipts from penalties........... ! 37,498 56 36,417 98 35,184 08 38,148 64
@« delinquentrent. 28920 75 19,182 75 19,559 00 | 30,387 00

“ “ Chief Engineer’s
OffiCO . ceersrirrrissnrniestenicsiasnnnnni 11,676 44 4,875 01 8,564 08 5,861 41
Receipts from searches, ; 5,539 25 5,633 50 f 5243 25 1 4,929 75

" “  delinquent pen-! !
alties | 4171 49 2,295 58 | 2,813 u4 4,436 81
1 .
TOBluureuvsmrenrenssuereenenee | 82,820,857 17 | 82,879,138 26 | 82,971,357 52 (93,065,665 86
Expenditures.
1 1808, ' 1896, 1897. 1898,
!

Current expenses........ errnraneens $1,509,902 97 | 81,307,606 40 | 81,354,642 90 (81,360,220 19
For extensi | 887,322 23 517,914 49 310,510 381 135,776 65
TOWLovver serrrmrrsrsaesan .| 81,897,225 20 ‘81,825,610 89 | $1,665,163 21 (81,495,996 84

Director’s Office.

The regular work of the Director’s office, incident to
the current business and to the extensions planned amnd
prosecuted during the year, was promptly met and the
work discharged in a most satisfactory manner.

In my resume of the operations of the several Bureaus
of this Department, I have made suggestions and recom-
mendations, which I deem it unnecessary to again repeat.

The following is a comparative statement of the expend-
itures of the Director’s office during the years 1895, 1896,
1897 and 1898:

—
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g 1895 . 1896 1897 1898
= )
1 thﬂea....] $17,790 00  §18,890 00 $20,195 00 $20,420 00
2 | Keep of BOTses...covvuirecrrrveere: 487 50 1 750 00 . 1,400°00 I 1,400 00
3 | Printing, stationery, ete........... | 2474 231838 9,548 84 l 2,399 04
4 | Expenses attending Inveetigs- . |
tlon of FULration ...c.ccces weeies vecvssseicsnnnnnns sesenens i 421 80
4 | Refunding Jas. B. Engl:nd : i .
money paid for gas pipe... " N | 887 00
L T R . 820,777 24 ! $21,758 88 | $24,60 34 | $24,608 04

Receipts and Expenditures.—The appropriations, ex-
penditures and receipts of the Department for the year
1898 are set forth in the following table in detail by Bu-
reaus, and also in totals for the years 1895, 1896 and
1897:

Appropriations, 1899.

The following is an abstract from the ordinance making
an appropriation to this Department for the year 1899,
with a statement of balances available from previous years
for work ordered, and for which contracts are executed:

Annual Ap- I Balance nuﬂ- i
Bureaus. propriation for  able from | Total.
the year 1899, pnvlouu years.
J

Director’s Office. $27525 79 ereurricnrens | 821,525 79
CIty Tco BOALS...cv.vuurasesircennees 32,400 00 rooomunrasmesssecneres] 32,400 00
Highways 1,586,768 50 | 8354149 60 1,040,918 10
Lighting..c...eeessmnsesiossaressssarsssesenis 289,190 00 evruvnnnnecninnen. 5 289,190 €0
Street CleRDIG . .v.ovierireresierersseasseanes 908,870 00 vevvnrecrrerensosrannes 903,820 00
Burveys.. 614580 00 . 3,037,948 35 | 8,852,508 36
Water......... 1,264,439 00 | 90,345 81 i 1,354,784 81

Total $4,718,708 29 I $8,482,448 77 ‘ $8,201,147 08
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After three ‘years and nine months of service as Di-
rector of the Department of Public Works, I have the
satisfaction of knowing that my very best effort and most
persistent labors have been given to the office. To my
Chiefs of Bureaus and others I am deeply grateful for the
support they have given me in my efforts to secure for the
City satisfactory service.

To you, sir, are due my heartfelt thanks for the assist-
ance and support you have given me in the performance
of the duties of my office.

Very respectfully submitted,
THOMAS M. THOMPSON,
Directors
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Ninety-seventh Annual Report of Operations
Connected with the City Water Supply.

Philadelphia, January 20, 1899.

Traomas M. TroMpsox, Esq.,
Director, Department of Public Works. .

Dear Sie :—In my annual report for 1897 I said:
“The water service of this City is in critical condition.”

“In its efforts to grapple with the rapidly increasing
“consumption of water, the Bureau, although earning an-
“nually, for the City, about a million dollars above its ex-
“penses, has been and still is handicapped by the refusal
“of all appropriations for extensions. As a consequence
“of this, and of the increasing waste of water, the consump-
“tion has again overtaken our pumpage capacity, and there
“will, almost certainly, be a shortage of water at many
“points during the coming year.”
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This prediction, foreshadowed in each of my preceding
annual reports, was abundantly fulfilled. During the
summer of 1898 the condition was well-nigh intolerable.
During that of 1899 it must be much worse.

Continued Starvation.

Year after year, through you, I have warned Counecils
of the condition of our works and have appealed for the
means necessary to avert disaster. Year after year, my
warnings and appeals have been disregarded.

During my aéministration, not one cent has been ap-
propriated for extensions of the works, until, within the
past year, a few trifling amounts have been granted,
barely sufficient to prevent absolute water famine in one
or two cases, but leaving entirely untouched the great and
urgent needs of our system as a whole.

Every effort has been made to meet the conditions with
the inadequate means provided. Our boilers and engines
are strained to the utmost night and day, and in some cases
disabled; there is no opportunity for thorough repairs; we
dare not stop pumping during seasons of muddy water;
in spite of all manner of pitiful expedients we are com-
pelled to cut off our reservoirs from the distribution in
order to keep them from being entirely emptied; and from.
all sides come loud and well-grounded complaints from
citizens who pay for a water supply but de not get it.

Immediate Needs. Waste of Water.

As shown in my annual estimate for 1899, about five
million dollars are needed immediately, apart from filtra-
tion, to put our works into condition to supply the enor-
mous quantities of water now being used and the still
larger quantities wasted. On the other hand, if mere
waste were stopped, those works, even as they stand, would
be superabundantly able to furnish all the water used,



250 MILLION GALLONS.
(100 feet square, 3,300 feet long.)

MARKET STREET, LOOKING EAST FROM SEVENTH STREET TO DELAWARE RIVER.

AVERAGE CONSUMPTION, PHILADELPHIA, 1898, 275 million gallons per day.
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‘while about one million dollars would put them in fair
¢ondition and develop their full capacity. The difference
between the two sums would pay for the installation of
filter plants and for the means of restricting the waste, and
the reduction in our present operating expenses would
cover the cost of operating both. In other words, the
City may have filtration, and an abundant supply, for
nothing.
Magnitude of System.

Our water works are among the largest in the world.
The estimated cost of the existing plant is about $35,000,-
000. Our average daily pumpage of 275 million gallons
would fill Market street (100 feet wide) 100 feet deep,
from the Delaware river to near Ninth street, or nearly
4 of a mile. This is more than twice as much water as
our people can possibly use and enjoy.

Water Meters.

It is of the first importance that our citizens should be
encouraged to use water not only freely but lavishly, what-
ever the cost to the City. No system of waste-restriction
that would restrict the lavish use of water should be con-
sidered for a moment. It is far better to have a gallon
wasted than to discourage the proper use of a pint. For
this reason and to avoid unnecessary expense, the water
meter should not be applied to dwellings except where
waste of water is found to be going on or where a meter
is requested; and, even there, only the water wasted
should be charged by meter, not the water used. Coun-
cils have wisely so arranged our schedule as to provide
for this. Indeed, a consumer would draw all the water
he could possibly use and enjoy, and would do a fair
amount of wasting besides, long before his meter began
to register against him. It is only against scandalous
waste that the meter is aimed.
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- A few of our people are wasting more water than the
whole population uses. The water wasted by this small
minority does no good whatever, even to those who waste
it; and yet, for the privilege of having it wasted, our care-
ful consumers, who are in a large majority, pay double
what they should and get but a poor supply, and our whole
system is being hurried into physical bankruptcy. Our
preposterously enormous consumption is the sole excuse
for propositions to deprive the City of the control of her
water supply.

There is a popular impression to the effect that restric-
tion of waste of water means restriction of its use, oppres-
sion of manufacturers and residents, and the promotion
of uncleanly habits, especially among poor people. This
is utterly erroneous. The testimony of Atlanta, of At
lantic City, of Poughkeepsie, of Providence, of Milwau-
kee, of Richmond, of Harrishburg, and of many other cities
and towns, shows that the very reverse is the case; both
residents and manufacturers uniting in commendation of
the meter system, by which the waste alone is restricted
and the water saved for use and enjoyment.

The water meter is unpopular only where it is unknown.

It is most lamentable that, in spite of my efforts and of
those of my predecessors, our citizens are deprived of the
supplies they pay for, and the City’s control of her works
is jeopardized, solely through lack of general information
as to the functiens of the water meter and the results of
its use.

No Outside Assi;tance Needed.

I have repeatedly shown that the City holds in her own
hands the key to the solution of her water problem,
that she is abundantly able to make the necessary improve-
ments, and that she needs no assistance from benavolent
corporations or individuals. -
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. As stated in my annual report for 1897, “all we need
“is means for preventing waste, and means for filtering
“the water.”

Schuylkill Valley Water Company.

In my annual report for 1897, after long and careful
study of the scheme of the Schuylkill Valley Water Com-
pany, I said, “This scheme is equally unnecessary with that
“of the Philadelphia Water Supply Co. (bringing Dela-
“ware water from Yardley), and scarcely less costly. The
“defects of the proposed storage system would alone suffice
“to condemn the scheme, even if the City required any-
“thing of the sort.” '

This report gvas published in the daily newspapers on
February 24th. On March 2d the company’s ordinance
passed Select Council by a vote of 22 to 14, after motions
to refer the matter to your Department had been voted
down.  In Common Council the progress of the ordinance
was stopped by charges of bribery.

Insufficiency of Engineering Force.

™e City of New York, before the recent consolidation,
although furnishing considerably less water than Philadel-
phia furnishes to-day, employed, in the operation and ordi-
nary extension of her water works, a corps of thirty-six
engineers and engineering assistants, with a total salary
of about $75,000 per annum, besides a corps of fifty-four
additional engineers and assistants engaged in completing
the works in connection with the new Croton aqueduct.

Philadelphia has a total engineering force of nine per-
gons, including the Chief, at a total salary of about $15,-
000 per annum.

I make this comparison because some dissatisfaction has
been expressed in Councils at what has been called the
slowness of our force in responding to demands upon it.
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Our engineering force is weaker than in 1885, when
only one-fourth of the present supply was being pumped,
and is ill equipped even for the ordinary routine of the
service; yet we have been required, in addition, to submit
detailed reservoir plans within three weeks from notice,
a plan for the filtration of the entire supply, with esti-
mates of cost, within two summer months, and “at the
earliest possible time,” a report on a gravity supply, with
estimates of cost, “together with any other information
bearing on the subject.”

Some fifteen years ago, Mr. Rudolph Hering, with a
force of about twenty assistants, very properly devoted
three years of time, at an expenditure of about $80,000,
to a problem of this nature but of less magnitude.

What the Engineering Force Should Be.

The proper development of a large water supply re-
quires that it be placed in the hands of a sufficient force
of intelligent, wellinformed and skilled persons, capable
of understanding the present and estimating the future
conditions and needs of the service. "This force must be
given every possible facility for investigation and experi-
ment, and must not only be unhampered by capricious
legislative interference, but must be assured of intelligent,
hearty and loyal legislative support. Under these aus-
pices a harmonious plan for the development of the sys-
tem, for many years in advance, should be mapped out,
adopted and followed; and every proposition for extension
or other change should be carefully studied in the hght
of this plan and made to conform to it.

Supply from a Distant Source.
On October 13th, Select Council passed a resolution re-
questing a report “at the earliest possible time, as to
“whether there is, within a radius of one hundred miles
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“from the City, a supply of good water capable of fur-
“nishing this City with a sufficient storage capacity for
“one hundred and fifty days, and whether the same can
“be stored and brought down by gravity and deposited
“in the City reservoirs for distribution. Also, report on
“the estimated cost of procuring such supply, together with
“any other information bearing upon the subject.”

In the absence of all facilities for the proper study of
such a question, I reported to you, November 15th, after
correspondence with the Chief Engineer of Department
of Water Supply of New York, and study of the Man-
chester and Liverpool supplies, that, judging from Mr.
Hering’s report and from the experience of New York,
Manchester and Liverpool,and allowing forour present rate
of increase of consumption, it would be extremely hazard-
ous to estimate the cost of installation of a sufficient grav-
"ity supply for Philadelphia, from the sources indicated in
the resolution, at less than $100,000,000,.and that the
annual charge for interest and operation would probably
reach or exceed $5,000,000 or $6,000,000.

Besides, it would almost certainly be five or ten years
before such a supply could be put in service, and we must,
at any cost, have immediate protection against impending
water famine.

The New York works, not yet completed, have already
cost $87,000,000. The aqueduct is very much shorter
than that contemplated in the resolution and is designed
for a supply much less than will be necessary in our case,
if waste is to continue unchecked. The annual expendi-
ture, for operation alone, is nearly one million dollars in
addition to interest on cost of plant.

. Ample Supply at Qur Doors.

I have repeatedly shown, but it cannot be too often or
too forcibly repeated:
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- (1) That our present works are abundantly able to sup-
ply, from the sources at our doors, all the water our people
can possibly use and enjoy.

(2) That one million dollars expended upon those works
would bring them to a proper condition of uniform effi-
oiency and give a large surplus of capacity.

(8) That one million dollars more would install the
meters necessary for cutting off the waste, which, in the
absence of means to supply it, is wrecking the system.

(4) That two and a half millions more would install
filtration plants sufficient for all the water used.

(5) That thus a total of less than five million dollars
will put the City in the possession of works furnishing an
abundance of excellent water, probably quite as good as
that which could be brought from any source within the
State.

(6) That these five million dollars are only the sum
which must be immediately appropriated and expended,
merely to avert water famine and apart from filtration,
if we are to keep up the farce of wasting more water than
we use and enjoy, and

(7) That the annual expense of supplying plenty of
filtered water for all our needs and luxuries would be
no greater than that of keeping up our present supply of
impure water for use and waste.

Filtration.

In order that any system of filtration may be made
effective, it must of course be supplied with water suffi-
cient for the demand and with that required for cleaning
the filters. Our works are incapable of supplying even
the present demand, more than half of which is for water
wasted. To make them equal to the emergency, we must
spend - either $500,000 to 81,000,000 in restricting the
present waste of water, or $5,000,000 for its perpetuation.
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In the latter case the filter pIants will cost about $7, 500,‘-
000, as against $2,500,000 in the former case.

Uninformed persons are apt to suppose that it is a sim-
ple matter to design and construct a system of filtration
plants sufficient for our needs. Nothmg could be further
from the fact.

The problem is not only a most complex one in itself.
It is intimately involved with that of the future expan-
sion of the entire system, and the two must be deliber-
ataly studied in conjunction, by a sufficient force of com-
petent persons properly equipped and in the interest of
the City alone.

Even though a hastily designed system of filtration,
based upon. our insufficient present knowledge, might, by
.a happy chance, result in something short of dismal failure
(if we had the means for supplying it with water), it is
practically certain that it would be very far indeed from
being the best obtainable and still further from being the
most economieal.

Still more certainly ruinous would it be, for the sake
of some alleged economy in first cost, to rush blindly into
a contract with outside interested parties for the construe-
tion of unknown or untried systems designed often in
appalling ignorance of the requirements of the problem.

Slow Sand Filtration.

It is popularly supposed that because slow sand filtra-
_tion has given unqualified success at many places in Europe
and in this country, and because it has been styled “God’s
method,” it must necessarily be perfectly successful for

punfymg the water supplied to Philadelphia.

Although wé® have been denied the means of ac-
quiring the necessary knowledge respecting our own
case, we learn, from Louisville, Ky., that slow sand filtra-
tion was there found unsuitable for the Ohio river water,
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and that the so-called “mechanical” system has been
adopted there instead. These results give added weight
to the opinion of Dr. A. C. Abbott, Chief of the Bacteri-
ological Division of the Bureau of Health, of this City,
who had already said: “I do not believe slow sand filtra-
“tion would be at all times best suited to the direct filtra-
“tion of the Schuylkill river water.”

‘While these considerations by no means bar out the
slow sand filter, which has accomplished such admirable
results elsewhere, they show the absolute necessity of ob-
taining practical knowledge before deciding upon the
general adoption of that or any other system for our works.

Philadelphia’s Exceptional Opportunity.

Philadelphia is singularly fortunate in having her sup-
ply furnished by six distinct systems, some of them rela-
tively quite small. She thus has exceptional opportunity
for the comstruction of initial plants where the problem
may be thoroughly worked out before the stupendous
work of installing filtration plants for the entire supply is
undertaken.

Initial Plant Recommended.

In my first annual report, that for 1895, I recommended
and urged the inauguration of the filtration of our water
supply by the immediate construction of a plant for the
filtration of the water furnished to some one of our smaller
districts, in order that we might be gaining, from practical
experience, the knowledge absolutely required for the
* proper solution of this problem; and an ordinance to this
effect then received the approval of the “Water and Fi-
nance Committees, and of a majority i@ Common Coun-
cil, but fell for want of the necessary two-thirds vote.
Since then I have uniformly advocated this course.

The speediest way, and the only certain way, of reach-
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ing a satisfactory solution of the problem, is to take up
the lines where they were dropped three years ago. Any
attempt to make up the lost time by rushing blind-fold
into the design and construction of works for the filtration
of the entire supply (or, still worse, by accepting designs
hastily prepared by ignorant or interested outside parties)
would almost certainly result in failure, and therefore in
the loss of many more years of time, to say nothing of
millions of dollars.

Reports on Filtration.

During my administration I have seized every available
opportunity for extending our knowledge in this matter.
I have corresponded with all the communities in this coun-
try employing filtration, and have visited many of the more
important plants. These investigations have strengthened
my original conviction.

I have submitted to Councils, through you, numerous
reports upon filtration. In these reports I have set forth,
to the best of my ability, and with the utmost fulness,
the results of my studies of the subject. Among these
reports I may mention the following:

March 13, 1897. An estimate of the cost of construc-
tion, maintenance and operation of a plant or plants suffi-
cient for the filtration of the entire water supply of the
City. The preparation of this report, submitted in re-
sponse to a resolution of Councils, involved correspond-
ence with over eighty cities and towns employing filtra-
tion, and a laborious compilation and study of the results
and of other sources of information.

August 30, 1897. A review of the entire subject, oc-
cupying 78 foolscap pages, submitted at your request, and
transmitted by you to Councils with your report of Oec-
tober 7, 1897, in response to a request for information
on the subject . '
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February 16, 1898. A report of 14 pages, in response
.to a request for information as to what could be done,
with $3,700,000, toward installing a plant sufficient for
the filtration of the entire water supply of the City.

September 9, 1898. A report of 44 foolscap pages, in
response to a resolution of Councils, adopted July 1st, and
requesting your Department “to prepare plans and draw-
“ings and estimated cost of filtration of all the water used
“by the City, and transmit the same to Councils not later
“than October 1, 1898.” This report was accompanied
by six large plans, showing five suggested filtration plants,
and contained estimates of the cost of each. In this re-
port I showed that filtration plants for all the water used
in the City could be constructed for about two and a half
million dollars, while corresponding plants for the filtra-
tion of the water wasted, in addition to that used, would
cost about three times as much.

This report, and the accompanying plans, were sub-
mitted merely as a suggestion and in obedience to the reso-
Iution of Councils, and not as a recommendation, except
as to reduction of waste, which, of course, is at the very
foundation of the problem of our water supply, and about
which there are no two opinions where the facts are known.

This report was transmitted by you to the Water Com-
mittee at its meeting of October 11th, and a printed ab-
stract of it was laid before each member present. The
report was not mentioned at the meeting, and the Com-
mitte adopted a resolution “that the Department of Public
“Works be requested to place in proper form the results
“of its researches on the question of Slow Sand Filtration
“for the entire City.” -

Basin No. 3, Belmont Reservoir. AN

'In my annual report for 1897, I stated that the con-
struction of a new reservoir for West Philadelphia would
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involve merely an expenditure of money without adequate
return, that the money required for a new reservoir would,
if properly expended, give to West Philadelphia an ample
supply of excellent water, while such a reservoir as could
be built for any reasonable proportion of the funds
available would make little or no appreciable improve-
ment in the supply, and that it would be two or three
years before a new reservoir could be put in service.

In your report for 1897 you recommended the con-
struction of this reservoir.

An Ordinance approved July 12, 1898, appropriates,
“out of the loan authorized by ordinance of Councils,
“approved June 17, 1898,” five hundred thousand dollars
“for the purpose of constructing a reservoir, furnishing
“pumping machinery and mains for that portion of the
“City lying west of the Schuylkill river.”

On July 12, in company with myself, you selected, for
this basin, a site adjoining the present reservoir on the
north. In September this site was approved by the Com-
mittee on Plans and Improvements of the Commissioners
of Fairmount Park, with the provision that.the design be
approved by the Committee.

As pointed out in my letter to you of 6th December
last, the new basin will probably consume the entire ap-
propriation, leaving nothing for the pumping engine and
the needed mains, which will eost nearly as much more;
and the new basin will effect no material improvement
-until the engine and mains are provided. During the
past summer, the demand exceeding our pumping facili-
ties, we were obliged (as at Roxborough) to cut off the
present Belmont reservoir from the distribution in order
to keep it from being entirely emptied. The new basin,
of course, would have been in the same plight.

In obedience to resolutions of Councils, the preparation
of the plans and specification for the new basin has been

23
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given precedence over matters of real urgency, including
the pumping engines and mains for the same district, and
has been pushed diligently by our slender force.

On October 13th, having made every possible effort,
I succeeded in handing you a set of plans of this basin,
in anticipation of a joint resolution of Councils requiring
the plans by October 20th.

On October 20th both branches of Councils passed pre-
ambles and resolutions requesting the submission of the
plans not later than the first regular meeting of Councils
in November (November 3d). In obedience to this, a
second set of plans was submitted to you on November
2d. At your request, it was accompanied by a specifi-
cation. ’

The plans and the specification are now being perfected
as rapidly as possible, consistently with proper care.

The appropriation for this basin is not yet available.

Recognizing the desirability of making the new basin
an ornament to the Park, and of obtaining the largest pos-
sible storage on the site allotted, the basin was designed
with inner walls of masonry, instead of the usual sloping
banks. The outer banks were to exhibit easy slopes,
sodded.

The Park Commission, however, preferred a construc-
tion with gently sloping inner banks, resembling those of
a natural lake, and, after considerable discussion and a
visit to Boston for the inspection of reservoirs there, the
Commission (through its Committee on Plans and Im-
provements) accepted a plan, submitted at your sugges-
tion, involving a sloping bank on one side and masonry
walls on the other two sides. The external appearance
of the basin, under this plan, will be exactly as intended
in our original design, and the change in the appearance
of the interior will scarcely be noticeable to the average
observer.
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Appropriations Granted.

During 1898 the following small appropriations for ex-
tensions and improvements were granted:

Pate of

Ordinance. Purpose, Amouni.
June 22. Belmont Pumping Station. Chimney, flue,
boiler house and boilers.............ccceve... $40,700
July 12. Roxborough Pumping Station. Boiler house
and boilers....cceieeviiiitiiciee ceeinveeaneans 20,000
July 12. Queen Lane system. New Pumping main... 80,000
$130,700

‘With these appropriations, a new chimney, flue and
boiler house have been erected at the Belmont Pumping
Station, and seven new boilers (the appropriation being
insufficient for the eight boilers required) are being in-
stalled' there; six new boilers (the appropriation being in-
sufficient for the eight boilers required) and a new chimney
and flue, are being built for the Roxborough station; and
the very badly needed second pumping main for the Queen
lane supply is being laid.

Plans and specifications are being rapidly prepared for
new engines and a new intake at the Roxborough station,
an item of $100,000 for that purpose having been granted
in the appropriation bill for 1899. It will probably be
late in the cuwrrent year before the new engines can be
started, and complete break-down of the present plant may
occur at any moment.

The new chimney and flue at Belmont have already
enabled us to improve the supply in so far that we can
now keep the present reservoir in service most of the time;
and the new boilers will effect a further improvement.
With additional engines we might even be able to keep
the new basin filled after it is completed, for a season or
two at least; but, as already explained, the money appro-
priated for engines will be absorbed by the basin itself.
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The appropriation of $30,000 for boilers and boiler
house at Roxborough station, was insufficient for the pur-
pose. The boilers, with the chimney and flue, being the
most urgently needed, were therefore ordered, and the
boiler house left in abeyance.

For the Roxborough station and a pumping main from
it, we require $338,000, as set forth in my estimate for
1899. In reply to a request for information, we stated,
later in the year, that the most pressing of the needs of the
station were:

Two boilers. .. et eie e eeaeaans $7,000
Two 5-m|lhon nglnn pumpmg engines ........cooemeen 75,000
Boiler house and engine house......cccceviviiiivrnnennians 45,000
IDtAKE ettt e e s cavie e e aaa 10,000
Pumping main..... e e 40,000
£177,000

Councils having appropriated only $100,000 to meet
these requirements, we are forced to omit the engine house,
the boiler house and the main. The engines and boilers
will, therefore, have to be protected by a frame house,
erected by employees of the Bureau, as at Belmont; and
the supply of the district, in spite of the additional pumps,
will be restricted by insufficiency of the mains. It seemed, .
however, better to have pumps, with their capacity limited
by insufficient mains, than to have mains lying empty for
want of pumps. It is a grave question whether the present
pumps can hold out until the new ones are installed. -

The new Roxborough reservoir, built 1892-3, relined
with asphalt 1896-7, and now evidently water-tight, has
never yet been filled, owing to the insufficiency of our
pumping capacity to supply the water used and wasted in
the distriet; and -during 1898 we have been forced to cut
this reservoir off from the distribution in order to keep
it from being entirely emptied, as was the case also with
the West Philadelphia reservoir.



Frame House over Pump No. 4, ;'r BELMONT STATION,
PHILADELPHIA,

Erected, 1895. Photographed, 1898,

Google
C
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The second Queen Lane pumping main will obviate a
part of the extreme risk under which that system has been
laboring, but no provision is made for relaying the suction
mains. We have resorted to every conceivable expedient
to avoid the resulting damage, but without avail, and the
four pumping engines, costing $300,000, have all been
fractured in consequence, and are daily suffering further
and more serions damage.

The large high-duty pumping engine at Belmont station
still remains protected only by a rude frame house erected
over it by employees of the Bureau in 1895, our appeals
(repeated in 1895, 1896, 1897 and 1898), for the few
thousand dollars required for its proper protection, having
been refused. 4

One of the largest engines at Spring Garden station has
been crippled by the fracture of a pump chamber, which
has thrown out of service one of its three pumps, redue-
ing its capacity by one-third; and the. other two pump
chambers of this engine and the three in its sister engine
are also fractured and liable to give out at any moment.
Such an accident would precipitate dire calamity upon our
largest system. Yet our drafting force is so hard pressed
with other matters, including the plans for the new West
Philadelphia basin, that it cannot now undertake the prep-
aration of the plans for the repairs of these pumps.

In each of my four annual estimates I have asked for
$35,000 for the construction of proper coaling facilities
for the Queen Lane pumping station. The appropriation
- having been annually refused, we are compelled to haul
the coal through the park in carts, at an annual additional
expense of about $9,000.

Appropriations Cut.

Hitherto Councils, while refusing all appropriations for
extensions, have generally conceded the major portions of
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the amounts asked for our current necessities; but for 1899
a large number of these items have been scaled down, gen-
erally one-half or more.

In the hope of saving our water works system from
collapse, I asked that $500,000 be appropriated to the item
of “service pipes and meters,” intending that about $400,-
000 of this should be used for meters. The appropriation
bill gives us $5,000 for lead pipe and $1,000 for meters.

The items for wages in connection with the mainten-
ance and repair of buildings, grounds and reservoirs, im-
provement of distribution, repair shop and engineer corps,
for the purchase of water pipe and lead, covering for
boilers and steam pipes, lumber, cement, electric supplies,
stationery, ete, tapping machines, harness, etc., all based
upon the requirements of previous years, have been re-
duced about one-half.

The item for “the purchase of meters to measure the
flow of water through large pipes,” has been cut down
from $9,000 to $2,500, apparently under the impression
that the meters here mentioned are water-meters in the
usual and unpopular acceptation of the term.

The item of emergencies, one of the most vitally im-
portant of the list, has been cut from $25,000 to $5,000.
This is the only item from which we can by contract make
repairs to engines, boilers or reservoirs in cases of accident.

Appropriation for Hydrographic Survey Disallowed.

The annual appropriation of $1,600 for the continuance
of the hydrographic survey, has been disallowed. This -
survey, inaugurated in connection with the elaborate in-
vestigation carried on by Mr. Rudolph Hering in 1883-6,
has been continued ever since, furnishing to the City ex-
ceedingly valuable information respecting the behavior of
all the streams in eastern Pennsylvania, especially as to
the volume of water which may be expected from them.
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The value of such investigations depends very largely
upen the length of time covered by them; for, the longer
the time, the greater is the probability that the series in-
cludes all the extremes of flood and of drought which
can reasonably be expected to occur.

Similar studies have been carried on by New York for
twenty-eight years, and by Boston for eighteen years

It was with the help of the results of this survey that
I was enabled to demonstrate to you, about a year ago,
the insufficiency of the proposed storage system of the
Schuylkill Valley Water Company, whose very disastrous
scheme was then under consideration; and I should not
have been able to show this if tliese investigations had
been discontinued a few years earlier, or before the dry
spell through which this section has been passing during
the last few years. The effect of this spell upon the be-
havior of the streams has not yet passed off, and it is
most desirable that the observations should be continued
at least until this effect has been fully recorded.

In reply to inquiries, I endeavored to explain to the
Finance Committee the value of this survey to the City.

Queen Lane and Roxborough Reservoirs.

During the last four years the only sums granted for
improvements were those appropriated for the relining of -
the Queen Lane and new Roxborough reservoirs, and
these sums have been expended with highly satisfactory
results. Queen Lane has repeatedly held its full capacity,
and Roxborough is evidently in condition to be similarly
used, but the draft upon our pumping facilities there is
such that we have never been able to fill it. IFor some
time, and for the same reason, we have been unable to fill

Queen Lane.
I
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Sanitary Investigations.

Notwithstanding the insufficiency of our small engineer-
ing force, every effort has been made, during the year,
as heretofore, to extend our knowledge of the two rivers
from which we draw our supplies, and to co-operate with
the Board of Health and the Law Department in the sup-
" pression of nuisances polluting these streams and particu-
larly the Schuylkill.

In May, after consultation with Mr. J. W. Catharine,
Assistant in the Law Department, T detailed two assistants
to patrol the Schuylkill in a boat, observing the shores and
reporting nuisances. This party submitted reports of its
observations and a large number of photographs, which
were transmitted, through you, to the Law Department.

During May and June, members of the State and City
Boards of Health made a number of trips up the Schuylkill
river, as far as Reading, investigating sources of pollution.
For the purposes of this investigation I prepared printed
copies of existing reports upon the sanitary condition of
the river, photographs taken by my assistants, and a plan
of Manayunk, showing the locations of the saweral mill
properties there. I was able to attend only the first two
trips of this party, but one of my assistants attended each
of them.

I undertook also a series of examinations of the waters
of both rivers, in the hope of obtaining informatien as to
their relative purity, before and after filtration, as affected
by location.

For this purpose, small experimental filters, kindly
loaned by the Loomis-Manning Filter Company, were
placed at Royersford and at our Spring Garden pumping
station, on the Schuylkill, and at Yardley and at our
Lardner’s Point pumping station, on the Delaware. Sev-
eral series of samples of the Delaware water were taken
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at different points between Yardley and Lardner’s Point,
and at various points opposite the pumping station.

Owing to pressure of other work, and the smallness of
the force, these investigations had to be discontinued with-
out arriving at entirely definite results.

Semi-weekly chemical and bacteriological observations
of the water taken at our largest (Spring Garden) pump-
ing station, begun in 1897, have been continued through-
out the year. I submit, as Appendix G, the report of
Dr. A. C. Abbott, Chief of the Bacteriological Division,
Bureau of Health, based upon these and other investi-
gations.

Fire-Pipe Lines.

During the year I have been in correspondence with the
engineers at Buffalo, Cleveland, Detroit, Milwaukee and '
Boston in regard to the fire-pipe lines in use in those cities,
and have seen the Buffalo system in operation. Through
these pipes, fire boats, lying in the river or harbor, may
send very powerful streams of water upon fires in the
business district. I respectfully recommend that the
consideration of this subject be suggested to the Depart-
ment of Public Safety. This is the more important, as
the values exposed in our business district become greater,
and as the consumption of water in that district increases
without any provision for keeping pace with the demand.

Additional Fire Hydrants.

At the request of the Department of Public Safety,
arrangements are being made to set a large number of
new fire hydrants in the central business portion of the
City as soon as the season opens; and one of our drafts-
men is now engaged in designing, for this work, a fire
hydrant to be placed below the sidewalk, so as not to in-
terfere with traffic.
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New Offices in City Hall.

On August 30, 1888, the headquarters of the Bureau
of Water were removed from the old Commissioners’ Hall,
northwest corner of Thirteenth and Spring Garden streets,
to the second and third floors of a rented building, No.
1321 Filbert street, northeast corner of Juniper street.
The enormous growth of the business ¢f the Bureau dur-
ing the subsequent years rendered these quarters extremely
inconvenient. During the past year our headquarters
have been removed to commodious and admirable rooms
in the City Hall. _

In the latter part of January, the Chief Inspector of
Distribution and the Permit Clerk, with their assistants,
removed to the large room, No. 196, on the ground floor
on the north front of the City Hall and adjoining the
north entrance on the west, and the assistant in charge
of pipe frontage removed to the three smaller rooms, Nos.
194, 192 and 190, adjoining No. 196 on the west. The
basements under these three rooms are also at our disposal.

On October 1st the remainder of our headquarters, in-
cluding the Chief’s office, the drafting room, and the
offices of the Chief Clerk, General Superintendent and
Assistant in Charge of Distribution, was removed to rooms
on the seventh or mansard floor of the City Hall, occu-
pying nearly all of the north front and the northern half
of the west front. These rooms, as a rule, have fine sky-
. lights and all are admirably adapted to our uses.

The Public Buildings Commission furnished a fine new
blue-printing frame, upon our design, but afterward ob-
jected to our allowing it to project from any of the win-
dows and refused our request to be allowed to use it upon
the roof. We are thus compelled to send our tracings a
distance of 1% miles, to the repair shop, Twelfth and
Wharton streets, for printing, or place them in the hands
of outside parties for the purpose.
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At the request of the Director of the Department of
Public Safety, and after considerable effort, we succeeded
in finding, within the new quarters allotted to us in the
City Hall, a room suitable for the uses of Mr Eastwick,
Chemist of the Bureau of Health, whose services are de-
voted chiefly to analyses of water, and whose present
quarters are most unsuitable for the purpose; but upon
the presentation of Mr. Eastwick’s requisition for furni-
ture to the Building Commissioners, one of the Commis-
sioners objected to making any provision for so dangerous
a person, it being his conviction that all of our troubles
in connection with water supply were due to chemists and
other water experts. No provision has yet been made for
furnishing Mr. Eastwick’s room.

Conclusion.

In this, as in each of my three preceding annual re-
ports, I have shown how easily and at how small expense
the supply may be made superabundant in quantity and
unexceptionable in quality, and have appealed for the ne-
cessary means; and every conceivable effort has been made
to give the best possible results with the inadequate facili-
ties under our control.

Out of the $3,700,000 set apart for the improvement
of the water supply, from the proceeds of the loan bill,
$500,000 will be consumed by the new basin for Belmont
reservoir. If the remainder becomes available, I recom-
mend and urge the following disposition of the amount:

(1) The expenditure of from $500,000 to $1,000,000
in the application of water meters to properties where reck-
less waste of water is going on without benefit to anyone.

(2) The expenditure of about $1,000,000 upon the ex-
isting works in order to remedy defects and develop the
full efficiency of the works, in accordance with one of my
two alternative estimates for the current year.
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The investment of these two sums, amounting, together,
to probably less than $2,000,000, would insure an abund-
ant supply of water from our present sources and with
our present works, with a surplus capacity such as would
obviate the necessity of further extensions for some years
to come, and would at once enable us to effect a marked
improvement in the quality of the water furnished, even
without the installation of any special works for its puri-
fication.

(3) The investment of the remainder (say $1,200,000)
in the installation of filtration plants, in accordance with
plans to be prepared by the Department of Public Works,
which must be authorized to employ the expert assistance
necessary for their preparation.

This amount will install plants sufficient for the filtra-
tion of about one-half of the total supply by methods
already well known and approved. _

The $3,200,000 expected from the loan bill will thus
if properly applied, not only put the works in excellent
condition and insure an ample supply (and this must be
done before filtration can be made efficient), but will pro-
vide an ample fund for the inauguration of measures for
the purification of the supply.

If the waste of water is allowed to proceed unchecked,
the entire $3,200,000, with $1,800,000 additional, must
be immediately expended solely for supplying the present
enormous demand, without provision for the rapid growth
of that demand, and without provision for the purification
of the water.

Very respectfully yours,

JOHN C. TRAUTWINE, J=.,
Chief of Bureau.
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The following appendices accompany this report:

A. Report of Chief Clerk.

B. Report of General Superintendent.

C. Report of Assistant in Charge of Distribution.

D. Report of Superintendent of Construction and Re-
pair Shop.

- E. Report of Assistant in Charge of Hydrographic
Work.

F. Report of Chief Draftsman.

G. Letter of Dr. A. C. Abbott, Chief of Bacteriological
Division, Bureau of Health.
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APPENDIX A.

REPORT OF CHIEF CLERK.

R —

Philadelphia, February 3, 1899.

Mz. Joux C. Travrwing, Jr.,
Chief of Bureau.

Dear Sir :—I have the honor to transmit herewith
tables showing the appropriations and expenditures, re-
ceipts from the operations of the Bureau; receipts, esti-
mates, requirements and amounts rendered available by
appropriation, etc.; comparison of requirements and ap-
propriations; and the detailed expenditures of the Bureau
for the year 1898.

Yours respectfully,
J. T. HICKMAN,
Chief Clerk.
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List of Miscellaneous Receipts for the year 1898.

* Jan.

Mar.,

| 1

17 | D. P. S, Nichols....... coeveremncsnearens’ Sal€ Of ROFBES wrvvverrrnne eeaerananes !

26| W. H. Russell........... reeerireesereeeen ROPAITIDG MAID cevirericieeresrens }

R O U N2 RO
11 ; Bachelier Pneuwatic Tube Co.....
16| J. W. BArmse..oueeesoemssesserressienes
16| 3L M. HArTiS e wooenresveensons
16!

| Repairing m:\in.........,.........v..,...|
Shifting PiPe......overireroreermnnnn: '
Rent of farm No. 2!
Rent of farm No. 1*

Rent of farm No. 4... oeiveiniinnn.

Removing pipe.....coccivoieininnninns

21 | Dupiel J. MeNichol..o. v ! Removing pipe............

2 i Dandel J. MeNichol... v....v.... .| ReIAFING PIPE... crveroverrrernscrmirems

21! Daniel J. MeNiehol ..o.ooocivinnenns Watching pipe........... SO, i

25 | Lons & DIWORIDuirsevceneneeeesieennas Empty ofl barrels.......ccooconienennt

26 | United Gas Improvement Co....... Replacing fire hydrant............... f

26 | United Gas Improvement Co....... Lowering Pipe....cceiiesaninnnns [

Apr. 15 | J. G. Mcllvaine & Co ...... ..........| Repairiuyg stop ......... RRtasasasansie !
20 | United Gas Improvement Co.......| Repairing main.........oooeis ceeis ..-l

20 : Phiiadeiphia Traction Co............ SHifting StOP.cceeisrsiermmrerrennennns i

21 | United Gas Improvement Co....... LOWEEIDE DAPC. wrveroverres cermsesons]

25 ! Allisoun Manufacturing Co.......u..., Repairing stop DOXes...evieivennn.

25 | Allison Manufacturing Co...........| Repairing stop boxes ..... ..ccere.

May 2! John Hevener........ .oeo...... Rent of farm No. 3 woovereveee vonvens
5 i United Gas Improvement Co....... (Changing service plpe._...............'i

17 ] Girard College........ evvsesnenssapssrasans Stop-box covers...........................]j

19 | United Gas Improvement Co....... Raising plpe‘

20 | John Dobson.......... revreseeeereennne ) LAYIRg 10-inch MAIN. it

25 | Philadelphia and R. R. Co...........| Fire hYArant........eeeescseessen]

25 : United Gas Dnprovement Co........ Raising pipe........cies vovvnnnnins

31 | United Gas Improvement (.‘o.......; Repairing fire hydrant, &c..........
June 10 | Poeuwatic Trausit Co....nennn.. : Repairing tube .......... cresnesnnannene
21 | Bureau of Water ......ccvcvneeeevennnes; OvErdrawn warralt...eecoeenn
June29 | Upiied Gas Improvement Co....... Drawing and redriving ferrules ..
29 | United Gas Improvement Co...... i Raising main'

23 | United Gas Improvement Co....... : ltafslng AL e eeeereeseevseereeenee|

29 | United Gas Improvement Co.......| Ralsing main.........ooviiiiiiannnn

29 | United Gas Improvement Co....... Raising main

29 | United Gas Improvement Co....... | Loweriug maml

2+ | United Gas Improvement Co....... Lowering main...l

$22 50
618
10 £0
3218
100 00
100 00
150 00
7 80
8 35
47 32
8 50
2:7 50
63 66
32 32
575
12 50
30 21
18 38
583

78 50
300
18 00
6 05
1,456 00
3118
16 92
59 30
10 35
400
38 9)
137 44
20 40
14 03
49 63
20 56
18 38
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Miscellaneous Receipts for the Year 1898—Continued.

July 11

Nov.

n

15

12
19

8 8

24

W W N e B

United Gas Improvement Co..

United Gas Improvement Co.......
R. Benni

R. Benmis......coiisnensiannsnn
Merchants’ Electric Light Co......

United Gas Improvement Co..

United Gas lmprovement Co..
J. A.Bheppard & Co...
Geo. W. Ruch & Co..........

United Gas Improvement Co..
Union Traction Co...........
United Gas Improvement Co..

United Gas Improvement Co. .....
United Gas Improvement Co..
W, H. Achuff............ee..
Quaker City Croquet Club,
Jos. Dauphin....
Vulcanite Paving Co.....

United Gas Improvement Co.

Jos. Perng....covemenn.n
Union Traction Co.
Union Traction Co..
Union Traction Co.....

United Gas Improvement Co..
Bureau of Water....o.......
United Gas Improvement Co.......
United Gas Improvement Co..

John Kerrigan....

RTTTI

United Gas Improvement Co.......
United Gas Improvement Co.......
United Gas Improvement Co..
United Gas Improvement Co..
Philadelphia Traction Co....
Philadelphia Traction Co.....
Philadelphia Traction Co............
Philadelphia Traction Co.......... .

24

.{ Lowering main...

.| Repairing main, etc.

.| Moving stop........
.| Raising main, ete...
.i Renewing fire bydrant
.| Repairing main...
.i Lowering and raising main
.| Shifting stops.........cceen.

.| Repairing main.....
.i Rent of ground...
.1 Replacing main...

.| Making shut-offs.

.| Removing stop...
.| Removing stop.
.| Shifting stop...
.| Lowering pipe.......

.| Overdrawn warrant..

.| Repairiog main..
.| Repairing leaks.........

.| Lowering pipe..
.| Replacing pipe.
.| Shifting stop...
.| Renewing stop-boxes

..}

Lowering main..,
Driving ferrule...

Moving fire hydrant.,

|
-
|
I

.! Repairing and lowering main, etc.

Renewing stop-box...

i

.j Raising main and fire hydrant.....

Repairing leak.

Repairing main...

Disconnecting pipe

Material used

Cutting out main

Putting in stop

Shifting stops...

21 77
30 29
3 50
11 49
23 07
20 85
554 80
39 70
23 46
59 33
145 82
170 58
438
47 69
9 80
10 00
29 26
6 00
325
17 86
34 26
41 28
91 53
36 15

70
75
62 95
738
9 00
670
52 23
20 74
25 57
39 75
52 18
52 56
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Miscellaneous Receipts for the Year 1898—Continued.

Nov. 15 | Pennsylvania Heat and Light Co.| Lowering pipe....... - 217
16 | United Gas Improvement Co....... Lowering pipe.......cc.... 27 88

23 | D. 8. P. Nichols..uverveeiecsaennnnenrens 8ale Of DOTBe.....c.cevvvrrersverereenns 10

. 80| John Hevener.......c.ccvemeevnnnnenene. | RODL Of Farm No. 3oecneeivvenennnnn. 78 50
Dec. 14 | Holmesburg Water Co. Stop and Sleeve... wueiere secrrereesan %7
17 | Girard Metal Works.....cceccvveennns SCTAP-ITON......oviviinnriininis covenees] 1,004 85

28 | Colonnade Hotel.........occovvinnnnnnns Renewing BLOD......veeeerorrssrssanes 16 87

30 | United Gas Improvement Co. .....| Redriving ferrules..........ccevrvunee 19 69
TOLAL et ccnnesniinnrcac e | ersbsnien i sreaeanes canestssanessneas aeenenes $5,861 4t



N -\ v
~ -~
) .
.'
"
['4 Cha
beecs tor for FeNrrE:les © B Totala,
on New
Bearches. Connections, Misocllaneous.
' ~N
A

January..... $406 75 $126 00 $28 68 $44,934 18
February ..{ g9 95 L IR — 212,862 11
Maroh ........ 430 00 578 00 798 08 234,129 11
April......... 8 %5 1 0| - 19w 859,621 57
May.. s M7 75 441 00 1,668 95 1,544,058 97
June.....cvuud 5700 | 658 00 814 19 77468 T1
July cmiaeen 866 78 587 00 o7 06 71,387 08
August ..... 278 2% 447 00 1,041 89 129,174 28
September .. 384 25 682 00 102 75 71,854 78
October, ......{ % ggg 25 881 00 225 08 128,047 81
November .4 402 50 501 00 468 74 82,653 56
December ... 478 75 85 00 , 1071 11 115,028 79
* Totals Id gy 029 75 $5,744 00 5,861 41 $8,065,665 86

Totals 1 5,943 25 5,062 00 8564 08 2,071,357 52

Incresse) ... $692 00 $2,297 83 $94,308 84

Decreasd $313 50

[

& Currg) charged on unpald schedule rents, sud on September 1st an
aredue in ads still unpaid. If these penalties are paid on or before De-
do not appefyer that date they are classed a8 Delinquent.” Hence, those
cent. of the 'Jprecodlng year.

b*“Deliohe City for the cost of laying service rmains (mains to which

¢ “0n Nige) in any street, the owners of property fronting upon such
and the consfront on each side. Fo: four months following date of serving
the expiratidceiver of Taxes. Upon the expiration of the four months the
rents on newlp,

]
d* By Mrtificates issued relative to municipal claims for pipe frontage
at end of not ' N
ferrule of they yri], 1895, inclusive, were included payments to the City in
is the same 8¢he laying of water pipe.

the end of eaiged, By the Receiver of Taxes, in the receipts from the opera-
rents are rep

unless paym¢




LOOQIC
(\ k
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Detailed Ezpendztures of tlw Bureau fo'r 1898.

t

Amount I

. 1 Amount Amount , Amount
General Appropriation. 'appmprln'd expended. l merging. not merging
e I . ],. . b e
An Ordinance to make an a proprh- : ;
tion to the Bureau of Water, ap-! ] |
proved Jan. 7, 1898.... $1,068,843 40] ' |
1
Balance from books of ' l i :
rervsrane 69,588 52, ‘ .
Increased by wdditional { | !
appropriations......... 473,185 01;
—_—
Net appropriation......ceismsmmssessenes 's:,su.sls b3
1
Ttem 1—Salarles............ $303,354 00
Increased b{ additional !
appropristions.... .... 19,985 01 4
———— 1
£323,33Y 01 :
Diminished by transfer.. 6,800 00 I
Net sppropriation to Item................] 316,589 01 !
For Salary of Chief of Bureau........... 6,000 00[  §6,000 00 ‘
Chief clerK....cccoveene 2,000 00 2,000 00 !
Assistant clerk. 1,200 00 1,200 00 :
Correspondence clerk... 900 00 900 00 (
Time clerk... sse 1,000 00 1,000 00 . :
Messenger.. 720 00 720 00 H
Draughtsmen ... 4,700 00 4,700 00 '
General superlnlendent 3.500 0V 3,500 00 |
Clerks to general super- !
intendent.... - 2,000 00 2,000 00 !
Assistants to Chief,,..... 3.600 00| 3,600 00 ,
Pipe inspecwundclerk 2,200 00| 2,200 00 ;
Search clerks.............. 2,200 00 2,200 00 i
Assistant clerks.. 2,750 00 2,750 00 1
1,200 00 1,200 00 .
19,000 00| 19,000 00 H
2,300 00 2,300 00, ¢
9,200 00, 9,200 00 )
Clerks to purveyors...... 4,800 ool 4,800 00}
Assistant clerks to pur- t
VEYOIS eivvuvuneerarnnernnns 4,500 00! 4,483 =8|
Hydrant inspectors 7,050 00 5,111 25°
General foremen... 6,634 00 6,634 00 }
Foremen of repnlrs ...... 3,900 00: 3,900 00} ;
Superintendent of shop 1,500 00 1,500 00,
Clerk tosuperintendent . { '
Of ShHOP v veevarreeen 900 00 900 00 !
Watchmen (oﬁces and !
yards)....... 8,075 00| 5893 64,
Storekeepers. 1,400 00, 1,400 00,
Foreman machinist 1,500 09, 1,500 00
1,100 00; 1,100 00!
Foreman carpenter... 1,000 00, 1,000 00
Foreman stonemason... 900 00 865 05!
Foreman painter... 900 00 900 00|
Foreman rigger.. 900 00 960 00
Foreman laborer. 840 00 840 0
Janitor main office 724 00, 720 00
Lineman ........... 1,000 00 1,000 00
Telophone ‘operators.. 1,100 00 1,100 00}
Electrician....cc.ccvuerene 1,200 00 1,200 00]
General storekeeper..... 1,000 00 1,000 00!
Yard keeper, ourth i
District... ..cooveevaanens 915 00 858 43.
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Detailed Expendztures of the Bureau for 1898.

Awmount Amount Amount l Amount

General Appropriation. lappropria’d.| expended. | merging. uot merging

Item 1.—Continued. i

SALARIES AT PUMPING STATIONS, !

Fairmount, engineers, oilers, &e........ £15,000 00 814,083 47
Spring Garden engineers, oilers, &c. 84,000 00, 82,664 29
Belmont, enzlneers. oilers, &Cu..ceeeneen

Belmont’ Auxiliary, engineers, oilers,| » 27,000 00} 26,948 77
Queen Lane englneers. oxlen, &, 33,535 01 31,492 82,
Roxborough engineers, oilers, &e... |
Roxborough Auxiliary, englneers, 25,500 00 25,122 11/

oilers, &C.....ovimmnniraenne |
Mt. Air en 3, oilers, &c. 4,000 00 3,901 64
Chennut Hill, engineers, oxlers,&c 2,000 00 1 9)1 33
Frankford, engiueers oilers, &c........ 18,000 00 17,355 61

Total. e eeamnnieatas sevnnenns|sesanenaceeneanns | $315,650 74

988 27

{
[tem 2.—For general supplies, includ- :
1ng fuel, oil and small
iveereninarascnneaaen §225,000 00
Increued by additional
appropriauous and
LPANSTErS.eeareninsoeenien 160,500 09

Net appropriation to item.........ccew...| $385,500 00

CRADAIETY .. cevuemaeeserecevessensssiseseneessns | sesmssarsnmsnns| 3,864 18]
COAL FOR SHOP AND OFFICES. '

2 tons bituminous at £3.5........
2 tons bituminous at §3.52,
4 tous nut at $5.53...
7 tons bituminous at 83 2.
7 tons stove at $5.13..
14 tons stove at $5.23...
16 tons stove at §5.08.. .
76.6 tons bituminous at $2.97... 236 18
44 tons stove at $4 222 91
308 tons pea at $3... y

1,632 86

CoAL FOR STATIONS.

180.03 tons egg, Fairmount,

at $4.20... reeeneens $467 10
233,05 toDs gea "Chestnut

Hill, at $2.95..... cevienvvsinen 688 53] -~
900.03 tons huck Mt. Airy,

at 82.09.. 1,881 30
7,494.07 tons. huck “Frank-

ford, at £1.98...cciivsicuneen ... 14,838 81
18.18 tons buck, Belmont..

at $1.95... 36 49
25,006.19 tons pea, Bclmont,

at $2.69..ceceerens . 67,267 61

25,316.03 tons pea, Roxb
rongh, at $2.72..........cce.... 68,853 93
26.08 tons buck, Queen Lnne
at $2.25. 59 40
33.847.18 tons pea Q
Lane, at $2.95... 9'),848 37
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General appropriation.

Amount
appropria'd.

Item 2—Continued.
1,727.18 tons pea, Spring

Garden, at $2.72......... 4,699 89
46,104.07 tons buck, Sp'g
Garden, at $1.95.......... 107,843 89
Coke .
Hauling coal, Rox borough to Roxbor-
ough Au xl‘ljary, 40 tons, at 30c.
812 00
142674 tous, at 3dc........ 499 80
Lubricant, 9,870 1bs., at 10¢ s
O1L.
103 gals. electric, at t4c.... 814 42
256 gals. black, at B%c ...... 16 64
54 gals, lard, at 88.98c..... 21 05
348 gals, gasoline, at 8c.... 27 84
632 gals, enFlne. at 12.97c. 81 96
640 gals, cylin’r, at 18.85¢. 85 44
2 -6 gals, cylinder, af 85¢... 89 60
318 gals. lard, at 40.48c...... 129 18
4,749 gals, headlight,at 7}4c. 344 85
5,471 gals. engine, at 16c..... 715 68
6,718 gals. cylinder, at 17c... 1,142 11
2,723 gals. cylinder, at 45c... 1,225 35
5,379 gals. eugine, at 35¢...... 1,812 65

Paints........
Tallow.....
Wood, 27 cords, at 87.

Ttem 3. For repairs to machinery, in-
clnding the conveyance of workmen

incident thereto............ $50,000 00
Balance from books of 1897 2,389 00
[ncreased by additional ap-

propriations..................
Net appropriation to item.........
Brass &tlngx ............

Bricks, lime and sand.....

Chandlery ......ccecveeevvnanes -
Donkey pumps N

Fire bricks......... coooceeenn
Gum goods and packing
Hardware, bolts and nuts.
Iron (bar) .....
Iron castings:
246 ibs,, at 234c....
5,200 1bs., at 314c..
40,000 Ibs., at 13 4¢....

26 17
182 00

Iron fittings..
Jet heads......
Machine work
Repairs to boilers:

Frankford.... $272 87

307 71
Belmont........ 1511 74
Spring Garden. 5,050 61

Queen LANEwon. oo o 6127 84

Amount { Amonnt Amount
expended. | merging. notmerging

2366,481 32
552 80

5,706 22
1,274 85,

45 00,

189 00

——— I_. Y
$381,245 08| $425¢ 97

SE8HRES

w
0w

!
18,270 77
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General Appropriation.

Item 3—Continued.

Repairs to boiler eovering
Queen lane
Spring Garden...

ROPRITS L0 CONAODELT. vvre.vecrerveereees | oor

Repairs to engines:

appropria’d.

Belmont........
Roxborough...

Repairs to grate bars:
Queen Lane...
Belmont.......,.

Repairs to jacks....
Repairs to pump..
Steam clamps
Valves..........
Tmnsportar.lon».
Wages:

Carpenters,...
Brickiayers
Laborers.

Machinists,
Stone masons...

Item 4. For maintenance and repairs’
to buildings, grounds lud reser-’

Amount
expended.

Amount

Amount
merging.

Amount
not merging

voirs. cevesiisnens 875,000 00|
Balance frow books of 1597, 966 46
Inereased by additional ap-
PriALions ... ...ccovceerrnenen 44,000 00
Net appropriation to item. .| 18119,966 46
AMMmMONI8...cuiis vereres aee] 86 08,
Belgian blocks............ Ki
Brass fittings ! s 37,
Bricks, lime and sand... . 1,810 8’
Brushes i "128 80,
Carts ... 129 60
Cement. 2,166 95
Chandlery . "801 85
Cleaning wells..... 138 00/
Corapo: lion and pebbles . 243 53
t.. 10 00!
1,346 77
t 14 00
Disinfectant (rental].. 150 75/
Electric current... 164 80{
Electric lruppnes.. 2,202 31
1,399 06
3 30
1,794 08
rm 20[
........ o4 03
270 00,
250 55
133 25
400 00
149 03
Iron fittings.. 539 53
Lumber... 2,9% 73

Paints........

$3,463 99
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Amount Amount Awmount Amount
General Appropriation. 1nppmprin’d. expended. | merging. |not merging
Item 4.—Continued.
Plants 123 89
Repairs to roofs 2,791 75|

to teleph line..

’g north basin, Queen Lane Res.

Retained per cent. upon contract|..
%pundingu {Georgea Hill).......cocenn.

D

881,147 68,

$116,827 92| $3,138 54

Item 5.—For repairs and improve-
ment of the distribution, including| .
the purchase of material in connec- |
tion therewith and expenses inci-
dental thereto.............. $100,000 00 !

Increased by additional !
BPPrOPriotion.....cociveens 27,500 00 ;

]

Net appropriation to Item..
Bicycles, 3 @ 860
Block tin.......
Brass fittings.
Bri lime and sand...
ry.
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Amount l Amount Amount Amount
appropria’d.’ expended. | merging. |notmerging

Item 5—Continued.

Third District.....
Fourth District
Fifth District..

’

108,165 63

$126,316 61 $1,188 39

Ttem 6. For supplies, including fuel
and labor at the City Construction

and Repair Shop............. £50,000 00 |
Increased by additional ap- i
Propriation.......ccevecuna . §,000 00
Net appropriation to item................. 859,000 00
Brase castings, et
100 Ibs. Babbm metal at
$8 00
45 lbs ‘hammered ¢ copper H
at 30c... 13 50, ! |

263 lbs expansn “metal i
t 24 l/ ..................... 64 44

IS 127 bs lead coating,
at 3.95¢ - 518 52
9,28* Ibs “red brass, at | !
95¢... 1,016 50, ;

17 3%/, s, yellow i ! !
brass, at 8C.....c........ 1,388 44 | '
843 lha. Ajax melal :
at 21%4c.. reeeeees 1,686 24 |

R | !
24,605 64, ! .
t
Cr. f |I
2 6&) lbs. serap brass, { ‘
vrisennrenns $159 25 H
5850 ba tnrnings at
40 e ermeerereeseee s enesnes 23400%932} ;
- eeeereeen 34,302 39
Brass ﬁltmgs | 728 99
Chandlery... 528 24
Corporation cocks. .
371 ’/-lnch at 29.50c........ Qll() 61
58 52-inch, at 36¢... 56 88 1
50 'Mnch BY 2.7C.mmmmmnns 10 Sy 1 271 01
Dumpiog dirt... . ! 10 00
Gum goods... 143 ¥5
Hardware, bolts and nuts.. 1,501 92
iHorse( shoeing ..... pasasss pa 7152 %
YON (DAL} -
%:ead lplg), 29,783 Ibs, at 3.90¢. 1,1651; g-l
isting...... vesssaney .
anbet., ...... 1,909 03
Machine work. 107 70!
Paints, etc.. 20 87
Plug valves, -‘500 G T0C o T :552 28
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Detailed Expenditures of the Bureau for 1898—Continued.

Genperal Appropriation.

Item 6—Continued.

Shop castings.
9,628 1bs. at %’/}g_ $262 04

14,485 Ibs. at 3

.

279,504 Ibs. at 15‘40&«.

Amount

Amount Amount

appropriad.| expended. | merging.

Amount
not merging

486,600 1bs. at 1.40c.......... 6,075 01
Stable supplies....... JUUTTEIN S
SLONE ..ovversvrcnnaesnsnriininines
Transportation.........ccoucvvemnven e
ngpn —a.

TOLAL.ecruereeierrerennereeeesnaerscrsananas

i
|

812,765 12/
15 50

500 00

25 00,
32,829 51

$57,953 43{ 81,048 57

Item 7. For general, incidental and
contingent expenses, including
keep of horse for Chief of Bureau,
General Superintendent and assist-
apt, each $400................. $16,300 00

Inereased by transfer from
Item 1,800 00,

Net appropriation to item......ccceeenne.
Advertising ..............
Carri bfre.

Frames....ouceeaenns sue
Ground rent (918 Cherry street).
Graphophone and supplies...............
Incidentals.
General Superintendent... 828 25
Hydrographic Corps... 148 11
Chief of Bureau .............. 253 57

Keep of horses..
Lamps...

ger an. graph servi
Moving safes.......... S
Putting up awnings.
Rent (1821 Filbert street).
s to bicycle.......

Repairs to tape..........

Stationery, blank books, etc...
Subscriptions (periodicals)
Serving daily aapeu..........‘..
Telephone calls......

i 86 65
Repairs to chairs. .17 50
Repairs to clocks.. 150
Repairs to filter. . 38
Repalrs to gauge.. 2 30
Repairs to locks... . 175
Repairs to stamps. . 500
Repairs to stoves.. z ;g

$18,100 00/

forme
i

83

50 52
9,533 07
21 00

26 48
10 50
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Detazled Evpen.duures of the Bureau for 1898—Continued.

- 5 Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |not merging
Item 7—Continued.
goxl»booka....................................... .............. 92;3 04
ransportation
Ty pe-writer ...... 200 00
Type-writing.... 16 20
Type-writer supp! 65 95
ashing towels. 111 00
Writing duplicates 2,215 91
‘Wages, Hydrographic Corps... o IR 1,560 00
Pt
17,291 76 8808 24
Item 8, For the purchasc of materinl
and cost of labor in connection with|
the laying of service mains and ox-|
penses incident thereto.. §225,000 00 |
Increased by additional
appropriations ........... 25,000 00
Net appropriation to item................ §250,000 00 |
Brass fittings cagions 448 52
Bncks lune and sand. i sais aalssiaveras 499 63
ae 5 827 95,
1,910 90
200 00
7632 Y-in., @ 29yc .. $2251 44| . |
142 ( in., ¢ (a) c.. . 12812 ;
100 00|
‘200 l-ln @ 'IGc.. 152 00 [
—-| .................. 2,626 56 y
Curb stops, 3466, @ 31c ids 1,074 46
Disinfectant.. | 28
261 67
rage.. 1,917 79
Gum goods. 1979 86
Hariware .. 1,696 71
Harness .. 138 50
Harness repairs.. 256 65
Hauling 2,883 67,
Horses, 5 @ 8135.. 75 00
Horse-shoeing .. 675 02
Ice 485 96‘
Inspectlng ‘pipe 45 00
}ron mtwgs.i. ........ S Er el [ 501 30,
ron water and special castings: t |
277 o-mpms p.,@ sl
BIBe s i iaries 204 13 ‘
12,550 6—1n 4 589.864 lbs..
@ 8 37,173 85| |
LOUO 8-in 491 75* Ibs (cb
8le. 3,983 25,
1100 lo-in., 677.890 lbs. |
@ 8058c... 5458 42,
2,277 12-in., 2099936 lbs 15
@ 805 16,922 09
300 16-in.. 401.570 lbs.. (tf, |
B0 i 3232 64,
175 20-in,, 318,925 Tbs,, @ ’
2,567 85 1
G) 36-in.. 307 349" lbs @ |
816¢... 2,504 89
50 48—ln 405,222 bs,, @ |
sossessesinssasannnas 09280 20|
&22 960 Ths: specml cast- | |
lngs @ 1%4C..00ne 4,994 ill
£80,927 29
Less diﬂerence [n prlce !
10T 277 6=iD..cc0ivserersenns 6 79
eeannsunessronse) 80,920 50

, (:nn«;[C
C
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Detailed Expenditures of the Bureau for 1898—Continued.

Amount
appropria’d.

Ttew 8.—Continued.
Lead (pg), 507656 1bs, @ 390

General Appropriation,

Plumblng saresssannns

Professional lervices V.S
Rent of office and shop, Fm.b District.
Repalu 80 Arillicuuisiererenee cinenneeniscrnane

Amount
expended.

Amount

Amount

werging., |notmerging

pairs to ptvemnm .......... .
Sho‘gesmngs
06,02‘;;(1?:&@ .928(: 51,264 73,
@ 2%Cemrenn 1,300 00
‘ —_... 2,864 73
suble supplies........ccieeeinrinaeinanane 85 88
Sn tODe ...vveeees - 182: gg
pporting iracks, - !
Traveling expenses (Plpe insp M | 1,094 62
TranspOTLALION 1.uceiveeresasrvnrenrnreeriese | aesnsnsnsnsssias ! 5 00
Wagon ......... - i 184 00,
Wagon repairs............... SO, ES— S | 793 76
Tapping mwhlnea |
ne No. 3... §1400 00 |
One No. 2 600 00
——— RN 1,000 00
Tapping machine BLNES..... coveeeeiiifieenisriineeinnins 4,928 45
Water meters (Vent\m)
One 20-1n.. $875 00
One 30-in... 1,175 00
One 36-in...u... v
Wages:
Improvement.................. $6,767 78
First Disiriet... 13,448 78
Second District 19,879 34
Third District... .. 27,179 40|
Fourth District. .. 15,969 22
Fitth District... . 0,489 72
8ixth District.,.cceceeenee. 25, 7714 82| $114,588 56
TOtALc.ov e 242,531 88 87,968 12
—_ Y R S _[; [
lum 9—Forsorvicepipeand 0 0 :
Increued by additional ap- !
propriation.....cu.nsieenennn, 10,000 00 F
$20,000 00 !
Diminished by transfers..... 5,500 00 !
Net ap, roprhmon to item . |
Brass tungs .................. 8460 22,
147 50
457 00;
Fltﬂngs for meoters ........ 792 36
Lead plpo, 171,31234 1bs. @ 4C.covivennens|nranmnnsriinnres 6,852 50,

Water meters:
134 in, Crown.....ouveenne 812 00
192 iD, CTOWD...vovvsssorsennr
1 xﬁn. Crown .........
12134 in. Crown @ $50..... 600 00
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Detailed Kzpenditures of the Bureau for 1898—Continued.

v Amount Amount Amount Amount
General Appropriation. appropria’d.| expended ging. mnot ging
item 9.—~Continued. )
10 2 in. Crown @ $65. 650 00 N
1 2in. Gem...ccovenvvennnn 45 00 : .
123 in. Crown @ §135... 1,620 00
1300, Gemvieoiornnnieninns 90 00
54in. Crown @ $250.... 1,250 00 !
141in.Gem..... - 175 00 !
16 In. Gem vonee 400 00
16 1in. Crown. 500 00 .ccvunierrnnenn 5,388 00
B 121 SRR JOP $14,007 58 8402 42..
Item 10.—For emergencies. 5,000 00
Repairs to engines........ccoceveiiiiinnnnan
Spring Garden 88
Queen 859 13
Roxborough... 1478 10 e . 82,430 23
Smoke-stack, Roxborough, i
(extension) .......cccouiiiiiiiiiieniinnranen e wasassnuassy 550 00 !
Total $2,980 23/ | $2,019 77
Item 11.—For the purchase of a lot of|
round on the south-east side of
Shawmont ave., 871 feet 2% inches|
south-east of corner of Crogs street.. $625 00 $625 00
[ - e -
Item 12.—To pay the Alcatraa Paving| !
Co. for repairs to the new Roxe |
borough Reservoir.............c.ceeereen 88,564 40! 88,564 40
Item 13.—For repairs to and improve- :
ment of reservoirs; appropriations i
June 19th, 1895, and May 5th, 1896 ; I
balance January 1st, 1808............... $42,387 86 i
Coping stone at Queen Lane Res.....
29%.4 ft, 2 In. (s §2.95... 880 28
2,578 ft. 3 in. (@ §3.35..... 8,636 97
) $9,517 25, | ;
Less 20 per cent...... ves 1,903 4d covnninniiiiiinn $7,618 81 i
Retaining wsll, new Roxborough Res. i
294 cubic yards excava- H
tion @ 35e.....cviiiiareeee, 8102 90 !
84 cubic yards masonry
(0 8650 cucucererrananes 546 00 i
327 eubic yards founda- |
tion @ $3.70............... 1,209 90 |
T enbic yds. reconstrue- I
tion @ 82.5D.............. 17 50 3
80 lineal feet coping @ )
$1.25...ccevviennnenrromasnnes 100 00 i
31,976 30 |
Less 20 per cent............ 395 26 I
21,581 04 |
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Amount l Amount Amount Amount

General Appropriation. appropria’d.| expended. | merging. |notmerging

Item 183—Continued.

.

|
|
i
Less :mount retained to cover dama- |
gos for delay in construc- | ;
tion of the Work.....ccceenne. £850 00'..... ............. $731 04
|
|

Retnmed per cent. upon contracts !or
ne $2,931

Less smount retained to cover dama-
ges for delay in comple-
tion of the work, and for
material belon n%to the
City removod y the con-
R A V01 707 ,500 00 ... £1,481 45
Reulned per cent. upon contract for
relining north basin Queen Lane
ReServoir. ... ..cccoiininiiinianieneerennanias rrerieareenenneet $27,999 93

Totalcooereriarra JRRDHN P $37,776 23 §4,611 63

_— - e ——— e —|——————— -

t

Balance Jan. 1, 1898..... 223,845 20!

Final payment for pumpis |
at Frankford Station........cccceeieeee cernenesnennee. 523,845 20
Item 15. Por stack, flue, boiler house
and boilers at Belmont Statlon ;
Appropriation June 10, 1898.., 40700 00 98 0:
43 00,

Item 14.—For extensions:

Annex to boiler house..........
Inspecti hoiler constructio: 312 00,
Stack and flue.. 10,685 00
TTotAl i e cereein ] S15,895 001 ... $25,305 00
Item 16. For boiler house and boilers
at Roxborough Station :
Appropriation July 12, 1898............... 830,000 00}..ccinunsianinrstlivrisrnssnanenne]  §30,000 00

Item 17. For new pumping main
from Queen Lane Station to Queen
Lane Reservoir:

A ppmprauon July 12, 1898... .| 880,000 00! |

Inspecting $176 62

Iron wav.er 1pe and special castings:

—48’ 1,939,889 lbs.,
revreeeeneeenn 815,713 98
310—48” 2868 836 lbs,,

reeueesneseenns| 39,812 15

188,796 1bs. speclal mstings, at 1.86¢c... 3,492 73
Machme work 302 85

(piﬂ 110,523 lbs ‘at lyc. 4,688 78
Wages, Fifth District............. 1,097 74

849,670 82/ ..vmveiiirienenas . $80,429 18
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RECAPITULATION.
—— e — . k,IA. . - | -——
General Appropriation. ’
Balance from books of 1897 - $69,688 52
Special appropriations............ 473,185 01 778 5
Anpual appropriation.................. . — !.068:843 40
i | — 1,611,616 93
Expended for maintenance...., 11,360,220 19
Expended for extensi vaos] '31?3%,776 65!
K 1,495,996 84
Amount TOEII0G e e 25,274 28
Amount not Tuerging..... 90,345 81
115,620 09'
I ———— 1,611,616 93

The following table shows the receipts from the opera-
tions of this Burean during several recent years, together
with the estimates of requirements, the amounts rendered

available by appropriations, etc., and the amounts ex-
Pended:

Available
YRAR. Receipts, Estimates, A pgroprla— Expended.
ons, '

82500762 73 | $2.000,000 00 | $1,880,685 48 | 81,530,295 04
2684456 02 | 1,500,000 00 | 2,476,628 37 | 1,372,457 31
2674275 24 | 2,871,800 00 | 3813,973 92 | 2,593,390 81
2,759,630 59 4,280,564 00 3,888,326 05 2,912,856 04
282985717 | 4385366 00 | 2,616,077 32 | 1,897,225 20
879,183 25 | 4,385,674 00 | 2,281,671 16 | 1,825,610 80
2971357 52 | 4948519 00 | 1,882,628 42 | 1,665,153 21

| (5443370 00 \
3,065,665 6 1,611,616 93 | 1,495:95 8¢
3088,124 00

:'
Appropriation for 1899
Bslance from 1898

o $1,264,489 00
90,345 81

Requirements and A ppropriations.
The following table makes comparison between the re-
Quirements of this Bureau for the year 1899 and the
Amounts appropriated:
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Statement Showing the Estimates of the Bureau for the year

1899 and the Amounts Appropriated.

Item.

©o L

@w @ N o

10

1
12
13
14

15
16
17
18
19

21

®

8

88 88

Estimates, |Appropriations.
Salaries.........ciiiiie v e e s $341,124 00 $331,964 00
For the purchase of coal............ avessasnars eesosersenes . 365,000 00 300,000 00
For the purchase of oll, lubricants, painta, ete.! 10,000 00 8,000 00
F?m:n ”'.n?":.‘.?"?m‘.‘f;‘.‘.’.’i‘.‘.‘f{{'...‘.’.‘Tf."f.’.‘?’i?' 147,000 00 75,000 00
For w: repalru to dlatrlbuuon and lnying

of wa r PiP8uccicrnncnsisiinnnnniansas 225,500 00 115,000 00
For wages, City Construction and Repair Shop.. 40,000 00 20,000 00
For the purchase of iron water pipe, ete......u.un.. 240,000 00 120,000 00
For wages of the Engineer COIps......o.e coeurven . 11,000 00 5,500 00
For the purchase of hard ware, bolts and outs...; - 8,000 00 6,000 00
For the purchase of iron, steel and m:llubler

CASLINZS.....ooiirreiereninniiinr e sieens 20,000 00 17,000 00
For the purchase of gum goods and packing..... 12,000 00 9,000 00
For repairs to boilers ... ieeimeisenmin. 20,000 00 16,000 00
For the purchase of chandlery.......ccovrniacrenns 6,000 00 5,000 00
For the purchase of wrought iron pipe and fit-

LINEB cciircesstmenesssssserssrsnsansoniasisnte issssinans 8,500 00 2,000 00
For the purchase of fire bricks and fire clay...... 1,500 00 1,000 00
For the purchase of brass fittings, etc........ccuuuns 8,000 00 7,000 00
For covéring steam pipes and boilers........ S 4,000 00 2,000 00
For the purchase of lumber........o..eviiiiceneaiins 16,000 00 8,000 00
For the purchase of forage.............. sseerense 5,000 00 4,000 00
For hauling water pipe and machinery............ 10,000 00 4,000 00
For the purchase of cement..........cecnieiienisnnnes 10,000 00 4,000 00
For the purchase of iron and steel.. .....c.cucuun. . 8,000 00 2,000 00
For the purchase of bricks, lime, stone, etc....... 4,000 00 38,000 00
For the purchase of electric supplies.....ccccvenene. 5,000 00 2,500 00
For repairs to roofs............. J R, 3,000 00 1,500 00
For the purchase of granite curb and coping N

StORe...cvrerenn 5,000 00 1,000 00
For the purchase of brass castings.............ceuuu 6,000 00 5,500 00
For the purchase of stationery, blank books, etc, 10,000 00 6,000 00
For wages of Hydrographic Corps......cuersuvuninns 1,600 00
For clerk hire in writing up duplicatés..... ... .. 2,500 00 2,275 00
For keep of bom for Chief General Superin-

and Assistant....... 1,200 00 1,200 00




Ttem.

32

34
35

37

39

40
41
42

870

Statement of Estimates and Appropriations—Continued.

For the purchase of horses .......... SR — -

For the purchase ol‘ meters to measure water
in large pipes.....ccs voviseeencs

For the purchase of tapping machines...... .......
For the purchase of wagons and carts......... ...
For the purchase of harness and stable supplies..
For the purchase of donkey pumps and tools....
Forasphalt paving and repairs to asphalt paving

For advertising, oﬁico supphes, text books snd
ineidentals..

For the purchase of special articles, ete............

For the purchase of leaé pipe and meters,.........

For emerg i

For extensions........c.coueeiiicnenivansrenns

Estimates.

1,200 00

9,000 00
10,000 00
2,000 00
1,000 00
5,000 00
5,000 00

5,000 00
5,000 00
100,000 00
25,000 00
1,875,000 00

Appropriations.

1,000 00

2,500 00
6,000 00
300 00
500 00
1,000 00
1,000 00

2,000 00
1,500 00
6,000 00
5,000 00
150,000 00



APPENDIX B,

REPORT

OF THE

GENERAL SUPERINTENDENT

OF

Work during 1898, on Buildings, Grounds and Reservoirs,
and on Beilers and Machinery at the Pumping Stations,

Philadelphia, January 20, 1899.
Mz. Joan C. TRAUTWINE, JR.,

) Chief of Bureau.

Dear Sie:—1I have the honor to submit the following
report of work performed under my direction during the
year 1898:

The engines and boilers at the several stations have, as
a rule, been driven to their utmost, night and day, but
extensive repairs are required to some of them, namely,
at Spring Garden, Belmont, Queen Lane and Roxborough
Pumping Stations.

The reservoirs, buildings and grounds have been kept
in as good order as the means granted us will permit, and
such repairs as were possible have been made thereto.

The following tables show the pumpage—annual, max-
imum, average daily, and daily per capita—as compared
with that for the year 1897; also the cost of raising one

25 :
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million gallons one hundred feet as compared with that
for 1897; the volume and cost of pumpage, ete., for the
years 1888 to 1898, both inclusive, and the nominal, min-
imum, and average daily pumpage for 1897 and 1898:

The following table shows the pumpage—annual, maxi-
mum, average daily, and daily per capita—as compared
with that for the year 1897.

Comparison of Pumpage for 1897 and 1898 :

1897, 1599, Increase,
Gallons. Gallons. Gallops,
Amrpual pumpage:
From rivers 93,999,191,121 | 100,254,834 542 6,255,43 421
High service....coommimiiniciiinenan. 1,668,275,750 1,987,000,830 318,725,080
Total 95,667,466,871 | 102,241,8145,472 £,574,368 501
Maximum daily pumpage:
From rivers... 314,851,516 334,062,741 19,211,225
High #0rvice .o sinsnsenenionn: 4,865,360 3,612,595 1,247,235
TOR..vuerssies cemaenansereesaens 319,216,876 389,675,446 20,458,460
Average daily pumpage:
From rivers 257,532,081 274,670,779 17.13R,748
High service......cccvuivriciiinnirinians 4,570,618 5,443,837 873,219
Totokeeccoceorers orssserrasessasssas 262,102,749 280.114.616 18,011,967
Average dally pumpage:
From rivers, per capita.....eeeeennns 185 8 196.2 104
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Cost of Raising .,000,000 Gallons 100 Feet during 1897

and 1898.
Statious. , 1897. 1898, Increase.
FRIFMOunt .....ocovvemvrernreas e, 81 66 L2 B L RPN
Spring Garden...........c.oovvuvnrsvnieniecnn. 344 299 i
Bel L RPN 384 406 80 22
Belmont High Service.........cccecevrnn. 24 69 31 05 6 36
Queen LADe......cuveeces cerriiiinriar senssnnns 212 214 02
ROXDOTOURN c1vcvevvrereceraessereaeensnens. 337 3 45 08
Roxborough High Service............ev... 705 6 60
Mt. Airy Bigh Sertice.imnnnn.. |11 12 03 07,
Chestnut Hill High Service...........c... i 482 78 69 22
Frankford i 424 395
Average. l 816 82 97 [eerverrnrenennns

Volume and Cost of Pumpage for the Years 1888 to 1898,

Inclusive.
§%. | ik

Number of Number of 55 §~% %%_ Population
Years. gallons pumped.} q&o&p:;gg? §.§§. 2 8 ) Estimated.

=33 | 2%%

3e= | 3%
1888 ..o.oo.|  87,088,760,428 59,483,831,199 34 49 100 1,020,000
1889 42,518,919,781 69,084,118 434 8 87 110 1,050,000
1890 Loviivicinans 51,698,508,099 84,501,451,686. 305 131 *1,046,00:0
1801 .o 55,665,648,000 | 93,490,106,725 299 140 1,071,672
21— 59,787,684,178 | 102,443.378,681 263 148 | 11,142,650
1898 ...coioviewen|  65,852,786,978 - 110,590,708,479 322 150 1,190,493
1894 ..o .| 72,078,724,238 | 121,199,588,387 848 159 1,288,112
1895 ...vvvveneenns | 78,775,849,104 : 132,040,954,196 369 162 1,329,957
1896 .. 87,69%,642,629 , 161,776,711,113 848 172 1,867,815
1897 .ooevv veeenn.|  95,667,466,871 1 187,371,927,277 316 185 135,734
1898 .ot 102,241,835,372 l 210,828,629,625 297 196 1,400,000

* United States Census. 1 City census.

1 Including repumpage or high service.



DAILY PUMPAGE.
Table showing the Nominal, Mazimum, Minimwm and Average Daily Pumpage for 1897 and 1898,

,[ NOMINAL, MAxIMUM. MINTMUM, AVERAGE,
NAME OF STATION. !
1897, 1898, 1897. 1898, 1897. 1898, 1897, 1898.

FRIFIOUDL. .ot irisrninsissnrsssssssrinisnn ciienissrssieasnenans 33,200,000 | 33,290,000 | 39,994,701 | 41,626,170 784,664 1,021,115 | 20,795,278 24,428,039
SPrng GAFACT...vveciicesveessnsssoninns o secrnessennnnns 170,000,000 | 170,000,000 | 168,563,170 | 154,343,440 | 45,624,800 | 37,348,500 | 124,332,590 | 120,440,447
BOIDON ..o veiseseveeaeerscmensea oo eteaseesessamssesesnenne| 38,000,000 | 38,000,000 | 83,191,583 | 34,591,422 | 15,255,905 | 20,864,035 | 27,307,458 | 29,112,162
Queen Land ... s esaneecnn s 80,000,00¢ | 80,000,000 | 78,292,150 | 78,920,950 | 11,695,680 | 19,263,550 | 58 222,068 65,283,471
ROXBOTOUGN covevs oo esmnnsens s sarissanesesseiensessnsins 24,600,500 | 24,500,000 | 23,062,430 | 24,273,740 | 5,799,700 | 11,945,400 | 17,853,906 | 20,329,722

Totals from Schuylkill.........oovrmneenisensonness| 345,790,000 | 345,790,000 | 343,104,034 | 833,756,722 | 79,060,249 | 90,442,600 | 243,511,200 | 259,688,841

INCPEABC...c.triviisressnemrrissrrsssssnsinsssansasnssnssorelsssssnssssnsssnes: Josensanssnss sianas assnes sesncssenses farsance RPN R 11,382,351 |..evvremrenennennel 16,077,640

TIOCTOABC, 1eevvevrisscriareseeeeererersrsnnssnsnssnsnsnsnes] surossissnnsassnne] insssaranassonnne| roorsssssssssnnane 9,348,312
FrAnKIOX .o veeeeererenssrenesimsessasesessesionss 42,000,000 | 42,000,000 | 23,362,138 | 20528310 | 7,032,780 | 8,437,680 14,007,474 | 15,081,936

Total from DelaWAYe w.vvesvierreisrerenns . 42,000,000 | 42,000,000 | 23,362,138 | 20,528,310 | 7,082,780 | 8,437,680 | 14,007,474 15,081,936

TDCTOABE. . eevversaresusssssmrscssasses ssssmsasasnserssssssnns| o 1,404,800 1,074,462

Decreasd ... 2,833,828 ’

Total from Delaware and Schuylkill...........| 887,790,000 | 887,790,000 | 366,466,172 | 354,264,082 | 86,093,029 | 98,880,180 | 257,518,874 | 274,670,777

Inorease...... X 3,787,151 {verenrirnvrenns| 17,162,108

/!
Decrease . el 13,182,140

PLE



Nominal, Mazimum and Minimum and Average

DNaily Pumpage for 1897 and 1898—Continued.

NOMINAL. MAXIMUM, MINIMUM. AVERAGE,
NAMYK OF STATION.
1897 1898 1897 1898 1897 1898 1897 1848

Belmont High Service .......ccovuiiviecninnimninininn] 2,600,000 | 2,500,000 1,153,440 1,161,200 202,920 228,285 445,911 457,016
Roxborough High Service....cuconimmecrrincne 5,000,000 | 5,000,000 | 4,980,690 | 5444010 | 2,212,650 953,870 | 8,114,330 3,726,540
Mt. Airy High Service..... .ocvvivivimmecnneinicinninnn)  8,0:0,000 | 3,000,000 1,965,000 2,388,760 641,250 248,750 1,010,347 1, 61,464
Chestnut Hill High  ervice.....ueun crerereesvnens 750,000 730,000 378,840 944,640 36,900 35,90 13,354 98,817

Total High Service... coocviverniiiiiivnrnicsessnened 11,250,000 | 11,250,007 8,477,970 | 9,938,600 3,003,720 1,462,300 4,583,942 5,443,836

TOUAL AATTFaviervarresreirerneeen casnnsseenes seaens seneeesens| 399,040,000 | 399,640,000, | 374,944,142 | 364,222,682 | 89,186,749 | 100,342,480 | 262,102,616 | 280,114,613

«
TUCTCASE 1ovvnvarens wavnisreeeesienens sassnesss nsnsssessesen:|aresssssaserassnse SSRRAOIURUPUER RRTURRRRTN ISP FROSPRIN SO § TS £ U OO 18,011,997
DIOCIORBB.ccsessserotsesasssosasssonassasnessssssssasessroosses sosf sasoavanssarasssss fevssocrsnonsarssns |esnesensnvsarsanss 10,721,510

cLe
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The following is a summary of the work done at the
several stations and reservoirs:

Fawrmount.

During the summer, while the wheels were out of ser-
vice oun account of low water in the Schuylkill river, all
the wheels and pumps at this station received attention
and the necessary repairs, and much work was done to
the grounds and reservoirs.

Spring Garden Pumping Station.

On August 25, the fiy-wheel of No. 6 engine at this
station broke, and the engine, since that date, has been
out of service.

On September 10, the lower pump-chamber under the
high-pressure cylinder of No. 2 Holly (30-million gallon)
engine broke through the valve seats, throwing this part
of the engine out of service. The broken pump was dis-
connected and the engine was started with two pumps,
reducing the capacity one-third.

A new fly-wheel has been ordered from the Southwark
Foundry and Machine Company of this City, for the No.
6 engine, but, owing to the insufficiency of force in the
drafting room, no steps have been taken toward repairing
No. 2, and the engine is still runming at two-thirds of its
capacity, viz: 20-million gallons.

The other two pump chambers of No. 2, and all three
of those in No. 3, are more or less broken, and therefore
in ecritical condition. »

No. 5 Southwark Engine (20-million: gallons capacity)
has been running at half capacity at intervals, on account
of certain parts of it being taken at differemt times to
supply similar ones which had broken on No. 1 engine at
Roxborough Station, which is of identical design and make.

With the exceptions above noted, the engine and boilers
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at this station has been operated continuously, needing
no repairs other than those incidental to hard-worked
machinery.

Belmont Pumping Station.

The machinery at this station has been overworked.
During the summer the demand was such that, in order
to keep the reservoir from being entirely emptied, it was
necessary to shut it off from the distribution, and to sup-
ply the district by direct pumpage.

A new chimney and flue were built, and on September
21, nine days after their completion, boilers Nos. 1 to 5,
inclusive, were cut off from the old stack and turned into
the new one. This afforded some relief and enabled us
to re-open the reservoir for distribution of the subsided
water to the district and to keep up the supply without
again resorting to direct pumpage.

A new boiler house, of sufficient dimensions to accom-
modate eight boilers, has been constructed. Seven boilers
have been contracted for and built, and these are now
being placed in positions and will be ready for service
early in 1899, when some relief will be afforded the boilers
now in use at this station.

A new flue, to conmect boilers Nos. 9 to 12, inclusive,
with the brick chimney, is in course of comstruetion, and
when work upon this is completed the use of the iron
stack will be dispensed with. .

The engines at this station are run under the same un-
favorable conditions as set forth in my reports for 1896
and 1897.

Engine No. 4 (20-million gallon high-duty Worthing-
ton) is still protected only by the rude shelter of boards
erected by employees of this Burean in 1895, no appro-
priation for an engine house having been granted.
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Queen Lane Pumping Station.

There have been no steps whatever taken towards better-
ing the conditions under which the engines at this station
are supplied with water. The situation remains unchanged
from that stated in my report for 1897. We are com-
pelled to shut these engines down every few days in order
to caulk the joints in the suction mains. The admission
of air into these mains has been the cause of many breaks
and of bad cracks in the pump chambers.

The distriet supplied from this station has been en-
larged to such extent that it now requires the services of
all four of the pumps the greater part of the time in order
to keep up the supply. :

The conditions under which the coal is delivered to this
station remain the same as stated in my report for 1897,
the supply all being hauled from the Wissahickon station,
on the Reading Railroad, no appropriation having been
granted for proper facilities in this respect.

Pea coal is delivered at Spring Garden station at a cost
of $2.75 per ton; at Queen Lane station the cost is $2.95,
an increase of 23 cents per ton.

During the year there were 35,136 tons of coal con-
sumed at this station. The cost for hamling this quan-
tity, at 23 cents per tom, from Wissahickon statiom,
amounted to $8,081. Add to this the cost of handling
the coal at the station, $1,118.25, and we have a sum
total of $9,199.53, the amount which could have been
saved in the expenditure for coal during 1898 at this sta-
tion if proper terminal facilities had been provided: for.

The additional cost of coal for Queen Lane station dur-
ing the years 1896, 1897 and 1898, owing to lack of

proper facilities for its delivery, was as follows:
For 1896

....................................... $4,871 00
O 1897 Lttt e 7,563 00
e . 9,199 53
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I therefore again respectfully urge that some means be
adopted by which we can be relieved of this excessive
expenditure.

Roxzborough Pumping Station.

Notwithstanding the fact that the boilers and engines
at this station have been forced to their maximum capacity,
many parts of the district supplied by it have been short
of water. Early in the summer it became necessary to
resort to direct pumpage in order to keep the reservoir
from being entirely emptied, and the dmtnct is still sup-
plied in that manmer.

The New Roxborough reservoir has only a few feet of
water in it. Every effort has been made to fill this reser-
voir to its intended depth, but at no time during the year,
owing to the inadequacy of the pumps at the Roxborough
station to keep up the supply, has it received one-half of
the quantity for which it was designed and built.

No. 1 engine, 12-million gallons capacity, the largest
engine at this station, is continually breaking, and the
greatest care is required to keep it in operation. This
engine and the pumps connected with it have given very
unsatisfactory service since their installation in 1893. The
engine has broken in all conceivable parts and has proven
to be the most expensive one in the Bureau to keep in
repair. The total length of time which it has, at different
periods, been out of service for repairs, exceeds that of
all the other engines combined.

The Roxborough station is in a deplorable condition,
and if something is not done to give it relief at an early
date it will be impossible to supply the demands of the
rapidly-growing district dependent upon it.

A new chimney and six new boilers for this station have
been contracted for, but it will be some months before they
will be ready for service.
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During the summer an iron stack, 50 feet in height, was
built and placed on the brick chimney, and considerable
benefit has been derived from its use.

Frankford Pumping Station.

Very little work in the nature of repairs has been re-
quired at this station. Owing to the refusal of appropria-
tion for an improvement in the distribution facilities, we
are unable to utilize the emtire capacity of the pumps at
this station. We are therefore not obliged to run the
machinery to its maximum capacity, and repairs can be
made as required. This station is, therefore, operated at
little expense, and it is in good condition.

The High-Service Stations.

At the Roxborough high-service station, Mr. d’Auria,
having a pump of his own design, of about 2§-million gal-
lons capacity, was given permission to install it for ex-
perimental purposes. It was started on May 12, 1898,
and has been in operation, at uncertain intervals, since
that time.

The high-service station at Belmont is in the same con-
dition as reported last year—it having only one engine for
keeping up the supply.

At both the Roxborough and Belmont sta.mons, it is of
the utmost importance that a second pump be installed to
provide against emergencies.

The Mount Airy high-service station is in good order,
costing very little for repairs.

Reservoirs.

The reservoirs have all been kept in good repair. Much
work was done to the inner slopes of East Park reservoir,
extending almost entirely around the bank, and from
about the 20-foot line to the top.
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At Queen Lane reservoir the steps on the east and the
west sides were completed and a new set placed on the
northeast corner. Lamps were placed at all the steps, and
gates were placed on the north, south and division banks
to prevent fast bicycle riding.

In the early part of December a few small water cracks,
such as are likely to appear in any wall, were noticeable
in the retaining wall. These were of little importance,
and did not im any way affect the safety of the wall.

At the New Reoxborough reservoir, the top or finishing
coat of the asphalt lining in the north section showed evi-
dence of sliding in many places, particularly on the north
and west banks. Notwithstanding notice to the contract-
ors, nothing has been done to remedy this.

Stops were placed on the inner ends of the two outlet
pipes in the north section, and bridges were built for
operating them from the top of the banks. Similar stops
are being prepared for the south basin.

At Fairmount reservoir a new cement walk was laid
from the bridge entrance part way to the garden.

At Corinthian reservoir, the northwest and northeast
corners were closed with iron railings, and a retaining wall
was built at the incline on the southwest corner. The
fence around this reservoir was almost entirely renewed or
repaired.

The old watch boxes at both the Corinthian and the
Spring Garden reservoirs were torn down and replaced by
new and ornamental ones.

A new fence was placed around the Chestnut Hill reser-
voir, and the tank and the top of the tower were rebuilt.

On Jumne 1, 1898, the engineers, oilers, firemen and coal
passers were placed upon 8-hour time, in accordance with
the provisions of the Act of Assembly, approved July 6,
1897. This shortening of the hours from 12 to 8, for a
day’s labor, necessitated the increasing of the force at the
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stations from 25 to 33 engineers, from 50 to 63 oilers,
from 90 to 104 firemen, and from 30 to 44 coal passers,
and at the same time reduced the hours of laborers from
9 to 8 hours for a day’s work.

In conclusion, I desire to state that, with the single
exception of that at Frankford station, all the pumping
machinery in the several stations of this Bureau has been
operated to its maximum capacity and yet we have been
unable to satisfy the demands of our people for water to
be used and for still greater quantities of water to be
wasted.

As it is imperative that some steps be taken looking to
the adoption of means by which this over-taxed machinery
can be relieved in the near future, I respectfully renew
the following oft-repeated recommendations, and urge that
action be taken in the matter:

For the relief of Belmont station I respectfully recom-
mend that a pump or pumps, of not less than 20-million
gallons capacity be installed, and that an engine house be
built for their accommodation.

Also, that the 20-million gallon engine now unprotected
at that station be provided with a suitable enclosure.

Also, that engines of 20-million gallons capacity be
provided for the Roxborough pumping station, with en-
gine house and extension of boiler house to cover boilers
already comtracted for.

Also, that one 5-million gallon pump be provided for
the Roxborough high-service station. ‘

Also, that one 3-million gallon pump be provided for
the Belmont high-service station.

Tn this connection, I desire to call attention to the fact
that unless some means are adopted to prevent the extrava-
gant waste of water, pumps of far greater capacity will
be required, in addition to those named, as soon as they
can be built; otherwise, it will be impossible for the Bu-
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reau to meet the daily increasing demands upon its already
inadequate and over-taxed pumping facilities.

As it will require a year or more to construct the engines
named in my recommendation above, I cannot too strongly
urge the necessity of taking immediate action looking to
their introduction at the stations specified.

Respectfully submitted,
F. L. HAND,
General Superintendent.



Total Capacity—2,500,000

BELMONT HIGH SERVICE STATION.

No.1.—Worthington Duplex—Capacit;
2,000,000 g:ﬁ‘ons per day. 7

gallons per day. No. 2 —Snow—Uapacity, 500,00 gallons
" per day.
! .
g 0Oi'.
Rununing Time 2 e
of eac Gallons Pumped by lm'l;?;:lge l;‘;l:"‘g'z Coal < = : ) Mean Water
Engine in each Engiue. per Month | per Day. ’ 3 i 2 108 Pressure.
1848 ours. e | & | 2
. 0 i - | g i
g & 4
R - - L
l . " v Tons. | .8 i |
No.1. | No.2. No. 1. No, 2. Gallons Galions, (2,240 1bs.).| Lbs. A | Qw i Qta. | No.1. | No. 2
* 1
S ‘ i - _
Jaouary.... 204 9,804,340 9,804,240 316,265 64| 990 a5 |8 N S
February... | 169 8,110,125 8,110,125 260,647 s ! oeo 25 28 I 7 60 o
Marcl ... 186 8,623,270 8,623 27u | 218170 50 | 570 .35 3t ! 7 l 61 §
April 218 10,653,050 10,643,0°0 355,101 % | 00 25 30 s | e
May. 272 18,010,33 . 18,057,543 421,211 : 61 | 450 25 31 B 62 62
1 ! |
June L 428 20,619,730 . 20,614,730 687,324 | 9 | 87 26 30 70 el
{ . Lo
July, 471 22,762,030 22,78",030 784,904 | 97 . 700 25 31, 81 G2
August,., 358 17,110,796 17,110,796 551,961 [ i 1,485 25 w |8 61
Scptemler veesemns| 877 18,164,645 18,154,645 605,154 64| 1,625 25 45 11 63
October 285 18,769,198 18,769,143 444,168 [ ’ 1,166 25 ® ! ¥ 62
|
Novetuber. | 212 11,618,505 11,618,305 387,284 62 | 1,920 25 45 L
Peceinboru . 260 12,507,615 12,507,615 408,471 50 | 2,235 25 47 8 [
" | SN PPN S S
Totuls and averages..... 8,170 2 I 146,761 534 I 47,210 | 160,810,744 457,015 49| 475 25 it 6l 82




Jonval T
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horizont}—5,330,000

Total capa

per day)—5,100,000
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Orvs,

—
1898 Pl Engin_e,

——
! hrts. | Quarts,
p—— e
January ... peeeee 182
February .. 17 160
March.....{ 4 | 213
April....l 2 | 210
May. 12 216
June. 2% 206
Jully... 117
August....... |47 201
September. 115
October.... ¢ 148
November., 215
December,. Bl 281
venan®? | 2284
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,000 gallobs per day.
~ 20,000,000 gallons per day.
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Total Capacity, 23,600.000 gallons per
ay.

ROXBOROUGH PUMPING STATION.

No. 1—Vertical Compound.—Capadity,

12,000,000 gallons
No. 2—-Worthmgton

5,000,000 gal ons per day

gr day.
lex.—Capacity,

Gailons Raised 100 feet
per Pound of Coal.

No.3—Worthington Du glex —Capacity,
7,700,000 galloos per
*
g os |
Total =4 e Mecan
Runnlnﬁ'rime of Pumbaze Average 2| . Water Pressure
ngine Gallons Pamped by each Engine. umpes Pumpage Coal. o | B | ¢ and Mean Suction
in Hours. * | each Montn, | Per Day. S| E “E | Litt in Pounds
1898. % = | I |pequuareIuch
Bl
- —| :
No. 1.{No. 2.[No.3.{ No. 1. No. 2. No. 3. Gallons. | Gallons. (n‘om) Lbs. | & Qui Qts. |No. 1.[No. 2No. 3.
JAUMBTY. cooee o] TIL| 288 | 681 317094900 | 68556300 | 197,670,450 | 593,321,650 | 18,816,827 2060 |1,680 (25| 679 | m7| 160 | 145 | 168
February .. ... o 093 191 | 620 | 286,348,880 |  46201,400 | 187,317,360 | 519,992,640 | 18569787 |  I773 | 680 .25 | 89| 754 | 160 145 ] 158
March o] 707 | 289 | 535 | 336,663,580 | 69,543,300 | 163,919,110 | 570,025,990 | 18,387,935 | 1903 |1,040 | .25 | 576 | 904 | 160 | 145 | 158
{ i
AVHD v et TOT | 819 | AT | SATOTISN0 | T6933,650 | 80,695,740 | 503721310 16790,710 | 1566 (1,180 .25 | 402 | 797 | 160 | 145 | 158
May... 720 | 106 { 693 | 816,630,740 | 25,697,450 | 210,419,670 | 582,747,850 xs,m,m! 1842 1,560 |.25 | 420 | 855 | 160 | 145 158
June... 702 | 330 | 673 | 349,688,040 | 72,714,550 | 196,674,080 | 619,076,640 m,csﬁ,saal 196 | 680 |.25| b1t 80| 152 | 145 | 133
July ... 739 | 702 | 737 | - 850,147,280 | 147,556,050 | 195442820 | 693,146,150 22,&59,55;i 2,284 | 560 |.25| o94 | ssai 150 | 148 151
R ! i |
August. . 00 | 661 704 | 332,954760 | 144,496,500 | 201,046870 | 678500580 |  2BBTI3 | 2201 960 25| 505 760 | 146 | 146 | 150
September 633 | 681 | 701 295751,180 | 155,689,300 | 217468320 | 668,858,800 | 22295203 1 2091 { 80 .25| 570 762 1a6| 145 150
|
OctobOT vvuvenrvarsines 735 | 701 | 743 | 316,452,480 | 151,270,100 | 219,720,600 | 647,443,180 | 22,175.586°| 2368 |1,640 | 235 | 645 B4 17 15| 150
NOV. mbOF....ecrvures 696 | 708 | 716 | 803.498,300 | 148,765,850 | 197,370,420 | 649,634,270 | 21,654 m| 2290 |1,120 |25 | 655 7401 150 | 145 | 150
‘ b
December............ 745 | 699 | 712 | 315327,600 | 150,379,200 | 198,212,070 | ec399770 | 2 ue,msl 2500|1560 | 25 69 78Ii 150 | 145 150
Yotals & averages.| 8,428 | 5,670 [7,763 | 3,807,624,660 | 1,256,863,760 | 2,265,960,380 | 7,420,348,790 | 20,329,722 |_ 24,741 | 1,560 .zs:e.m 0626 | 168 | 145 | 154
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Total Capacity, £,000,000 gallons

ROXBOROUGH HIGH SERVICE ~ No.i—Worthington Duple

x, Capacity
d

per day. PUMPING STATION. 5,000,000 gallons per dsy.

) @ ‘ O i § ’

Runnj' Total - | &

“\!u::l:’ Pu(l}na;])l:‘lmby Pum I;Au'ngns% Coal. N 5 o : E

Engine Engine. of eac per Day. S K 2 ]

1898, in hours Month, § = ® . =

- & & B

. ; ~ g —' g

No. 1, No. 1. Gallons. Gallons. (2,‘};?)nl'fm,) Lbs. | a | Qts. | Qts | =
U S I
January 744 9+,687,860 93,687,860 | 8,183,479 e | 200 | 25 12| 8 | o
February.. 672 92,185,310 92,185,346 | 8,290,518 141 ci0| 25| me| 8¢ s
March 741 107,016,920 107,016,020 | 8,462,158 165 | 1600| 25| 124 8 58
APFLeeeeeenre oo e 682 96,646,370 86,616,370 8,221,645 163 9| 2| ur| 8.
May . . 46| 1880 | 108,911,450 i 8,545,514 168 | 195 | 25| 124 16 56
Jure... : 20 1243020 12,4802 | 3.744,767 2 | 100 25| 128] 16!
JULY e oo eeeeeeereee e eeeeee e 738 125,204,200 125,204,200 4,638,848 183 wo| 25| 32| 8, 8
AUUSL.. et oot o cererisineesoens | TA2 | 122,308,850 | 122,308,850 | 3,945,446 78 | 198 | 25| 24| 8 56
SEPLRMIDCE. . coeeseevee e eoeeseerenrerpers coeoimeness| 699 1 123,508,000 128,503,000 4,116,766 178 380 26| 120, 8| 58
LT o OO B 771 130,457,160 180,467,160 4,208,208 18 | 1490 | 25| 124 8! 56
NOvemDber. . .cuviiiiiie ririeiiiniiae e s | mng ; 12,769,360 122,759,860 | 4,091,979 177 1,170 25 | 120 8 56
DECOMBRT .o v s e ciiis ceianaenieneee s saernens | n2 | 119,213,130 119,218,130 | 8,846,584 179 | 25 | 124 8 56
O T T T R — | 3655 | 1,960,187,186 |  1,360,187,186 " 826540 | 2,011 70| 25 :1,473 ne|

98¢




Total Capacity 3,000,000
gallons per day.

9%

MOUNT ATRY HIGH SERVICE
PUMPING STATION.

N 000000 saiions oen T

) 4 ons r .

No. 2—Davidson I&ary.y
1,000,000 gallons per day.

No. 3—Knowles Rotary.
1,000,000 gallons per day.

]—
|

| -
R | O1r. 8=
R i Ti l l Total g g{“n Wat.e; Eé
unning Time N 0 Aver: . ressure and =
of each | Gallons Pumped by each | pympage Pump:gg Coal. i 8 | g |Mean Suction -g"o'
Engine in Hours. | Engine each Month.| per Day. o g £ |Liftin Pounds #<
1898. % | 2 | ® | persq.ineh. |E5
E R iE
‘ = 2
| g i ox
No. 2./No 3: No.1 No.2. [No.3. Gallons. | Gall Tonms. | phe | £ | qts. | Qts. [No 1/No2!No3 la
- 2/No, 8, 3 . 3. . allons. |(5940 1bs.) - .1 &)
I 84,648,750 |..vevemiernanee 125 34,648,750 | 1,117,761 9% (1,960 [ .25 |
81,571,250 130,000 |. 81,701,258 | 1,132,187 87 [1,120 | .25
35,073,750 390,000 |.. 35,463,750 | 1,143,991 83 58 | .25
34,224,7501 267,500 |.. 34,491,250 | 1,149,708 80 [1,800 | .25
= 85,575,300 |..cuc vevrirneics 86,575,300 | 1,147,690 83 80 | .25
i 30,486,250 [ 3,038,750 |.cevuenee] 33,520,000 | 1,117,383 7% 760 | .25
; 36,001,250 | 4,436,250 |.uonennn. | 40437500 | 1,304,485 8 1,80 | .25
f‘( 87,217,500 180,000 ; ......... 37,897,500 | 1,206,370 83 80 | .25
C September............. 680 ‘ 53,308,750 | 3,225,000 (..eeeuens| 36,583,750 | 1,217,791 82 820 [ .25
~ |-
0 = OCtODET overrreerraenes 232 | 11,4219 10 1 24,390,600 |.eerree | 85,812,500 | 1,155,242 83 80 | .25
i ' |
— November............. ; -.’o’ 975000 | 82,377,750 |.vervenee | 83352750 | 1,111,758 80 800 | .25
December... | 196 10,303,750’ 24,196,500 |......... | 85000250 | 1,126,040 83 80| .25
g MU il S (S [CSEN P [N (e
‘ i TS
Totals & averages| 6,850 [ 1,987 |.uveu.. [ 331,307,200' 92,627,850‘ ......... | 423,084,550 1,161,464 | 1,006 560 25| 878 | 876 | 60 ‘ 80 Jrine 257.4




Total Capacity, 7(?0,000 gallons per

CHESTNUT HILL HIGH SERVICE

No. 1.—Knowles. Capacity, 250,000
gallons per day.

* : y
STATION. N oo o DupleE, Care

_§ o, Mean Water g'i:

gfl ‘3‘2;\" ,I;I:i':: Gallons Pumped by Punll‘o:;t of 3313"5& CoAr. 5 g s “ﬁyﬁm —EZ

1598 in Hours. each Englne. cach Moath. per Day. 9:7 g é s‘i‘l‘)“;:::m‘atu E.g

g 5 :3 per 8q. In, (::E

- § — E i
No.1.| No.2.| No.1 No.2. | Gallons. | Gallons. (.z‘;{l‘,’)“ffm); Ibs. | & |Qts | Qts. |No.1|No. 2| @5.

i —_———e

JABURTY caccseseorsraninsenni founrnareanes [ETSTROPPNIY TTTNE SUPU PUTPRIRIIN PRRURURRIREIN RO 12 | 643 | .25 | feeiennns vinnnnnn fr e
February ..o anenies forsicnninnns 2 |eececnsenrasoess 73,800 73,800 2,671 n ! 363 25 1 50 3.2
MAarch vaiceseeiiennnenisnefssnnenennnns 4 cesrsessensnanse 152,520 | 152,620 |® 4,920 12 I 1,309 25 1 [eeresnens] soneene 50 6.2
APHlauecerereersmnensssesns | cenvvenenens| 21 o] 843,860 843,860 28,128 12 1,640 | 25 E- 3% FSO 50 | 841

MBY cvveeammurnsessmensssssoe assssssssans| e e vun]eessesses s ssnstns [ nnsenssssane] sesseneas s s ] 1,949 |25 | o] e O
JUNCvcearsvnrnans snrenens | eviieen] 222 8,442,720 | 8,442,720 281,424 24 0 1,008 | .25 | 86 |wweendeiinenl 50 | 1707
JUTY e reevesee i 228 <] B9S6A60 | 8,986,460 289,885 29 1407 [ 25| 85 |weeenen] o 50 | 1563
AUBUSE oo crveeecrraeecvenanne|cerreneaes 92 3,619.820 | 8,619,820 116,768 16 952 25 ( 10 [.... . .50 | 1136
September...... 158 o] 8771920 | 6777,920 225,930 17 1692 [ 25| 15 ... .l 50 | 196.8
LTS T2 T 14 3 405,600 2,873,2°0 3,274,880 105,770 14 852 .26 8 |iue| B0 50 "5
November e everens 12 17 294,400 689,120 983,520 32,784 11 1,840 | .25 2 P 50 | 50 | 4238
Pecember ......ivcinne i3 69 389,500 2,519,350 2,908,850 93,833 16 492 25 9 [ 50 50 92.4
Totals nd averages.| 89 886 1,089,600 | 84,978,850 } 96,068,350 | 98,817 191 804 [ .25 | 121 [ 80 | 50 | 97.1

88¢
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APPENDIX C.

REPORT

OF

Assistant in Charge of Distribution.

Philadelphia, January 20, 1899.

Mr. Jonvy C. Travrwing, JR.,
Chief of Bureau of Water.

DEeax Sir:—Experience during the past year fully jus-
tifies the repetition of a statement in my last report, that
“we are about at the end of our resources for drawing
water from one section to supply another, and, in the
future, any material improvement to, and even mainten-
ance of, the present unsatisfactory supply, must be pro-
vided for by additional expenditures for the construction
of now works, or by a far better method—the restriction
of the waste of water.”

Notwithstanding the urgent necessity for increasing the
supply of water in many localities, it was impossible to
extend the areas of any of the water systems for this pur-
pose, even to afford temporary relief to neighboring sec-
tions, except in the case of the Queen Lane system, which
was extended into the East Park district on the east, be-
tween Ninth and Sixth streets, and north from Mont-
gomery avenue to Dauphin street, and on the west, along
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Ridge avenue, to supply the lower levels of Manayunk,
and relieve, in a measure, the over-taxed Shawmont pump-
ing station.

Many attempts were made during the year to give relief
where the conditions were extremely annoying to many
of our citizens, and, as a final expedient, the dangerous
practice of partially shutting off the water at night was
resorted to, in order to reduce the consumption and enable-
us to store the water thus held back for supplying the
needs of the following day. This method of saving water
for the day consumption was practiced in connection with
the gravity supplies in Germantown, Manayunk, and West
Philadelphia, and was effective during the early part of
the season, but later on the increase in demand and the
decrease in pumpage—the latter due to lack of steam
power or to the crippling of some of the pumping engines,
brought. about the former condition of low water in the
reservoirs, and inmumerable complaints from suffering
water-takers immediately followed.

Residents of West Philadelphia have justly complained
of having the meagre quantity which they received sup-
plied to them by direct pumpage, and their appeals for
more and better water have been numerous and persistent.

Manayunk is so fortunately situated topographically,
that at no time was there a deficiency in the supply to
that section, even when the night consumption was par-
tially turned off in order to save water to supply German-
town, where the supply was also throttled at night; but
in the latter case the supply was severely affected on the
high levels, and numerous complaints were made, by resi-
dents, of their inability to obtain water on the second
floors of their premises after the early part of the evening.

The northwest section of the City, particularly above
Lehigh avenue and between Front and Sixth streets, suf-
fered greatly from lack of water; but the conditions in
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, this section, aside from the waste of water, were due to

the incapacity of the mains to deliver from the reservoir
_the quantity of water necessary to supply this distriet,
where, at times, no water could be obtained on the second
floors on week-days, and, in some instances, during the
heated term, none could be obtained on the first floors—
for cooking or any other purpose.

A serious feature in connection with an inadequate sup-
ply of water is the resulting frightful condition of the
sanitary arrangements, which, without unremitting atten-
tion on the part of the occupants of a dwelling, would
make it almost uninhabitable, and would be at all times
sonrces of danger not only to the occupants but to the
community as well.

The average daily pumpage throughout the City far the .
six months from May to October, was 284,874,000 gallons,
which is equal to 202 gallons per capita per day. Com-
putation of "pumpage based on the displacement of the
plunger, may be questioned by those who doubt the cor
rectness of results so obtained; but computations in such
manner are universal, and any exception to this method
necessitates recourse to special arrangements for the pur-
pose, and these are, in a more or less degree, expensive.

Admitting that the pumps do not discharge more than
one-half of their computed capacities (which is an absurd
proposition), there would still remain 101 gallons per cap-
ita per day, which numerous investigations show to be far
in excess of all legitimate requirements, and there should
therefore be an ample supply, with satisfactory pressures,
in all parts of the City. The fact that this is not the case
is almost wholly due to the number of openings or fixtures,
in good and in bad condition, from which water is allowed
to run to waste. We can partly judge from this what re-
sultz: might be expected from a practical application of
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the sentimental theory that “water should be as free as
air.”

The great pipe systems of the City distribute to its in-
habitants fully three or four times more water than can
be properly used by them, yet, owing to useless waste on
the part of a minority of its consumers, many of the ma-
jority who do not permit waste are deprived of even a
necgssary allowance.

In order to remedy this unfortunate condition of affairs,
an expenditure of from two to three million dollars is
needed for new pumping and supply mains, a proportionate
amount for new pumps, and likewise for the purification
of the additional quantity of water required.

A more effective remedy would be to adopt the meter
" system, which would undoubtedly prevemt undue waste
of water and would give many who are not now adequately
supplied an opportunity to draw all the water they require
from the volume which would be saved from waste by the
use of meters. '

During 1898 over thirty-four (34) miles of service mains
were added to the distribution system, and to these pipes,
in addition to those previously laid, 7,152 new attachments
were made to supply additional water-takers. These out-
lets aggregate 1999.7 square inches in area, and, in a
measure, account for the average daily increase in con-
sumption of 17,138,748 gallons. Not a length of pipe is
yet in service to provide for distributing from the reser-
voirs this additional quantity of water, or that which will
be needed in 1599, and the above statements are submitted
with a view to wrging the importance of laying at once
the proposed 48-inch main from Wentz Farm reservoir to
Lehigh avenue, which, it is estimated, will cost $490,000.

The Frankford station is provided with ample pumpage
facilities for present requirements, and it is only necessary
to lay this main to give the much-needed relief to the
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northeast section of the City, where, as already stated, no
water can be obtained at times even on the first floors of

properties.

The followmg named mains are almost as urgently

needed:
Pumping Main.

From Shawmont station to Ann street and Shawmont
BVENUE «.evvverereressaesrnnennsassernssssasanas [P

SvrrLy Maixs.

Belmont System.

From Belmont reservoir to Thirty-eighth street and

Lancaster 8VenUe ......ee ceveiiienviiniiiinns cevsnnnnias
From Sixty-third street and Lan-downe avenue to
Overbrook...

"Corinthian System.

From Corinthian reservoir to Eleventh and Poplar

14577 S esaasers SousE Sesabasass
From Eleventh and Poplar streets to Eleventh and
Green streets . e
From Eleventh and Green streeta to Eleventh and

Vine streets.. .
From Broad and Green street.s to sxxth and Green
BUTOOLS o ccocvvorvccactsacescasssosasncesionsorsivosssasarntesess

Fairmount System.

From Fairmount reservoir to Broad and South streets
From Broad and South streets to Broad street and
Washington avenue....... ...... osensssrostense torereses .

East Park System.

From Kast Park reservoir to supply old eity,............

Queen Lane System.

From Nicetown lane and Thirty-second street to Ger-
INANTOWD BVEDUE. cvs ver-oeee rarrnrsrasesierrsinsnrassanns

36-inch  $40 000

30-inch, 163,000

20-inch, 23,000

36-inch, 53,000
30-inch, 22,000
20-inch, 12,500

16-inch, 12,500

36-inch, 170,000

30-inch,  2.,000

48-inch, 373,000

48-inch, 130,000
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Evidence of Waste of Water.

In former reports frequent mention was made of in-
vestigations to ascertain the quantities of water used and
wasted in the several sections examined. These investi-
gations show absolute waste ranging from 62 to 86 per
cent of the total consumption; and many persons who,
through their oceupation, have opportunity for observing
fixtures connected with the delivery of water, state that
they know of numerous instances where there is an ab-
solutely unnecessary waste of water, which could and
should be prevented, and that this waste amounts to many
times the quantities required for an abundant supply to
the consumers,

A certain saloon keeper, who complained of the amount
of his water bills, repeatedly asked to'have the meter re-
moved from the supply pipe on his premises and to be
permitted to pay his water rent at schedule rates, which
would amount to $40 per annum.

The meter in question was set on May 21, 1897, and
registered at a rate equivalent to a water bill, for the entire
year, of $77.19. In February, 1898, a leak was discov-
ered in the beer motor upon the premises. This was im-
mediately repaired, and, as a result, the meter bills for
1898 amounted to only $42.72, a sum satisfactory to the
saloow keeper as well as to the City.

Investigation disclosed the fact that air escaping from
the leaky beer motor caused it to do additional work, and,
of course, to consume more water, and this waste would
have continued had it not been for the high registering
of the meter, which led to the examination. There are
doubt]ess many of these unseen and unsuspected leaks
which the application of a meter alone would detect.

An inspection, by means of a Deacon meter, of the
block betyeen Huntingdon street and Lehigh avenue and

~
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Ninth and Hutchinson streets, showed an average con-
sumption as follows:

6 Hours. ' 12 HoURs. i 24 HouRs.
Time. 1
Galions. Gallons. | Gallons,
8 A M. 1012 Muoriiorrcreveenrenecensneninne 23,411 i !
12 M. 80 6 P. Maorrsro. 20 | a0 |
8 P.M.10 12 P. Mocmerrmecrros .| 22,060 | |
12P. M.106 A Moot 19,993 i 10,983 87,218

During a period of five (5) hours, from 12 P. M. to
5 A. M., when presumably little, if any, water was being
used, the meter registered 16,543 gallons, or 19 per cent
of the twenty-four hours’ consumption. This water was
undoubtedly being wasted, and if the waste continued at
the same rate during the remaining nineteen hours out
of the twenty-four, it would equal 79,400 gallons out of
the total consumption of 87,213 gallons, leaving only
8,713 gallons, or 20 gallons per capita actually used.
Even if this estimate be questioned, it surely demonstrates
that there is every indication of considerable waste, and
this is further verified by the per capita consumption, in
this section, of 211 gallons per day.

Meters have been placed for experimental purposes on
a number of residences, some of which are oceupied by
prominent citizens. It is probable that no unnecessary
waste is permitted in these dwellings, and the consumption
was found to be only 34.4 gallons per capita per day.
Certainly if so small a quantity would suffice for all needs
and purposes where there was no restraint or inducement
to economize, a similar quantity should be ample in less
pretentious dwellings, and the disparity shown can be ac-
counted for only by the difference between careful use
and extravagant waste.
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Many instances might be cited which indicate extensive
waste, but, aside from that which is visible to the eye and
that which has been measured by meters, there is no more
conclusive evidence of it than that shown: by a comparison
of the consumption during the four quarters of the day,
of which the following, selected at random, is an illus-
tration: '

CONSUMPTION OF WATER DURING TWENTY-FOUR HOURS.

‘ ——
16A.M .o! 12M.to [6P.M.to | 12P. M. to |
1 6 AL

12M. | oP M. 12’ P ML ‘M., | Total
; A Sl Bl Mt I
Gallous.......coveaeeee. | 77,m.nmi 78,270,841 | 67,450,037 | 63,959,608 | 237,656,591
Per Centu. ueurmrrerannnnnn ’ 26.0 ; 27.3 ' 245 22.3 E 100

Our Deacon meter investigations show that between
midnight and 6 A. M. only about 10 per cent of the con-
sumption during this period is actually used, and that the
balance of it, or 90 per cent, is wasted. TIn all these in-
vestigations the waste has been traced directly to the fix-
tures from which it was discharging; and, furthermore, it
was found that the sum total of the leaks or discharges
accounted approximately for the 90 per cent of the water
which was being wasted.

If 10 per cent be deducted from the above consumption
during the hours from 12 P. M. to 6 A. M., the waste
during that period would be 57,563,648 gallons, which,
continued at the same rate during the  balance of the
twenty-four hours, would make a total of 230,254,592
gallons wasted, and leave, out of the total day’s supply,
56,811,999 gallons actually used, or approximately 40 gal-
lons per capita.

This estimate of water used and water wasted compares
closely with the results obtained with the Deacon meter
in local examinations, and it is not far from the true pro-
portions of the quantities actually used and those wasted.
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Pennsylvania Avenue Subway.

All the work in connection with the alteration of the
lines of mains crossing the Pennsylvania Avenue Subway
has been completed with the exception of lowering the
6-inch pipe in Thirteenth street, relaying the 6-inch pipe
at sub-grade in Seventeenth street, and the 48-inch main
in Green street, and the substitution of a single line for
the two 36-inch mains at Fairmount avenue.

At Twenty-fourth street, at Green street and at Fair-
mount avenue, there was not sufficient space between the
street surface and the top of the arch in which to lay
48-inch mains, and at Fairmount avenue two 36-inch pipes
were substituted for the original 48-inch line. In order
to lay these two 36-inch lines and have sufficient covering
over them for paving the street, it was necessary to imbed
them in the masonry to a depth of a little over two-thirds
of the brick ring. Objection was afterward made to this
construction by the railroad engineers, who insisted that
the brick rings of the arches at Twenty-fourth street and
at Green street should remain intact.

It was finally decided to overcome the difficulty of in-
sufficient space over the tunnel in which to lay the 48-
inch mains, by redueing the mains from 48 inches diame-
ter to 30 inches each side of the centre of the arch, as
shown in Fig. 1. The reduced sections straddling the
arches are 36 feet 7} inches in length; the throat ratios
are as 1 to 2.51; the top is straight and the bottom is
18 inches higher at the centre than at the ends, thus per-
‘mitting the line to be laid that much lower and thereby
obtaining the space necessary for paving.

Both the 48-inch mains in Twenty-fourth street have
been equipped with reduced sections as described above,
and have been tested with a view to ascertaining the loss
of head, due to the contractions, with the following results:
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319 51

Velocity. l Discharge in 21 hours, I Loss of head
Feet per second. i Millivn gallons. i Feet.
URUYUTRI S P - —_—
.998 ' 143 04
6.526
|

The tests show so little loss of head due to the contrac-
tions that there was no hesitancy in applying the same
arrangement to the Green street main, also, at the request
of the railroad engineers, to substitute a similar section for
the two 36-inch mains imbedded in the masonry of the
arch at Fairmount avenue, all of which work is now under
way.

., Surface of Street | Surface of Street |
T )

T

Cross SECTION OF PENNSYLVANIA AVE SUBWAY AT Twenty-Four- 1t St,
SaowiNG RepucTioN oF THE 48-INcH MAIN AT THE (CENTRE

Of the thirty-two service, supply and pumping mains
crossing the line of the Subway, many were temporarily
removed during the progress of the work, but the most
important, particularly those mains upon which the lower
part of the City is dependent for its supply, were main-
tained in position and use and were subject to all the
dangers incident to the construction of the Subway. The
immunity from any serious accident throughout the entire
period of construction was owing to the careful handling
of the work by the contractors, Messrs. E. D. Smith &
Company, and to the application of the knowledge and
experience of Mr. John Montgomery, Purveyor of the

D e e+ e



ViEw AT TWENTY-FOURTH STREET AND PENNSYLVANIA AVENUE SUBWAY,
SxowiNng MeTrOD oF SurporTING 48 INcir Mains,

\
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Fourth Distriet, who was in active charge of the altera-
tions in the lines of mains. .

Appended hereto is a list of the pipes laid and re-laid
in connection with this work during 1898.

Meters.

The regulations now governing the application of meters
are simply a means by which the consumer may endeavor
to reduce the amount of his water rent; for if upon trial
it is found that the amount by meter is greater than that
by schedule rates, he has only to make the request and
his property will be restored to schedule rates.

Under these circumstances.the City not only loses the
expected benefit to be derived from charging for water
actually consumed, but also the expense in connection
with the setting and removing of meters. Either the pres-
ent regulations should be changed so that when meters
are placed on service pipes at the request of consumers
they should remain there for a reasonable period, or the
use of meters should be wholly discontinued except for
detecting the illegal use of water from fire connections, and
in such cases where the source of supply is both public
and private, as provided for in the ordinance of Councils
of July 9, 1897.

The old 12, 20 and 48-inch Venturi meters have been
in almost constant use during the past year, and a new
20-inch meter of this class was purchased and placed on
the discharge pipe of No. 2 pump at the Roxborough
auxiliary pumping station. This meter was used for in-
formal tests of the d’Auria pump and it still remains in
position for future use.

The 30 and 36-inch meters were procured for the Bel-
mont pumping mains, but owing to the impossibility of
dispensing with the use of these mains for a sufficient
length of time to attach the meters, the latter have not
yet been placed in their intended positions.
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A Pitot meter was used to ascertain the discharge from
the 48-inch supply main at Twenty-fourth street and
Pennsylvania avenue Subway, but the result obtained dif-
fered nearly 8 per cent from that computed from the dif-
ference of head due to the velocities in the main: and the
contracted area of the reduced section of the main pre-
viously described herein.

The lateness of the season prevented a continuation of
the experiments with a view to ascertaining the reason for
the disparity noted between the two results obtained, but
this information will be obtained at the earliest opportu-
nity.

Pipe Cleaning.

In accordance with your instructions, a test was made
of the Kear-Wells Company’s device for removing incrus-
tations from the interior of water pipes, it being applied
to a length of 400 feet of the 6-inch main in the north
side of Market street, between Sixteenth and Seventeenth
streets. This main, which was laid in 1834, shows con-
siderable incrustation on the inner surface.

The Kear-Wells device consists of two sections fastened
together tandem, each section being provided with two
sets of spring steel blades which are attached to a eylinder
parallel with the axis, one set being placed in advance
of the other. The steel blades are broadened on the outer
ends and flare outwardly in such manner as to form, when
free, a circle about two inches greater in diameter than
the pipe to be cleaned.

The method pursued in cleaning is to draw this apparatus
through the pipe by horse or windlass power, which opera-
tion causes the steel serapers to press against the walls of
the pipe with sufficient force to remove the incrustations.

Preparations for the test were made, first, by excavating
the trench for a distance of 24 feet at Sixteenth street, and
another for a distance of 8 feet at Seventeenth street, after
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which a section of pipe was removed from the 24-feet
trench and a Gem meter was attached to the 400-feet
length of pipe to be cleaned. Water was then turned on
at Seventeenth street, and the quantity discharged in a
given time was noted. The meter was removed and &
short section of the pipe was taken out of the 8-feet trench.
Sections of }-inch gas pipe, 16 feet in length, were then
inserted into the main, one after the other, at the 24-feet
opening, these sections being joined end to end and forced
by hand through the pipe until the 8-feet opening at the
other end was reached. A steel cable was then attached
to the exposed end of the rod, after which the rods were
withdrawn and disconnected, one after the other, at Six-
teenth street, and the cable was drawn through the pipe.
The opening in the main at Seventeenth street was then
closed and the water turned on. )

The cable, after passing around a pulley at Sixteenth
street, was drawn through and then back over the pipe
line by a pair of horses; the operation being intermittent,
in order to permit water to pass the scrapers and wash out
the accumulations in the pipe and thus prevent them from
becoming jammed. In this manner the apparatus was
sent once through the pipe, after which the meter was re-
attached to the main and the discharge ascertained to have
increased 94 4-10 per cent.

The time required to clean the 400-feet section was 41
minutes and 17 seconds. The cost of labor in connection
therewith, including that for excavation of trench, ete.
(exclusive of expense in conmection with meter), was
18 7-10 cents per lineal foot of pipe cleaned. This amount
would be considerably reduced after our men became
familiar with the operation of the device, and the expense
would also be further reduced by cleaning sections of
greater length than the 400 feet experimented upon.

To the above cost of labor, ete., of 13 7-10 cents per
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lineal foot, there must be added a royalty for the use of
the Kear-Wells Company’s device.

There is no doubt that the removal of inerustations from
the interior of our old water pipes, especially from those
which have been in service from 30 to 50 years, would
result in a much higher pressure on the mains and better
~ supply and fire protection in localities greatly deficient in
these respects. I am not, however, prepared to state the
length of time this improvement would last, as this could
be determined only by experiment.

Broken Mains.

One hundred and twenty-eight breaks occurred in the
water mains during the year, and for sixty of these no
reason can be assigned. Ome of the most serious of these
breaks was that which ocewrred at 10 P. M., September
26th, to the 30-inch supply main between the high-service
stations at Chestnut Hill and at Roxborough at a point
on Hartwell avenue southwest of the Penmsylvania Rail-
road. During the making of repairs to the main in ques-
tion (which were completed and the water turned in on
the following day, at 8 P. M.), the high elevations in
Chestnut Hill were deprived of water.

Another, equally serious, was that which occurred at
3.30 A. M., December 6th, to the 36-inch supply main
in Twenty-sixth street, between Poplar and Parrish streets.
The Bureau was notified of the break at 3.45 A. M., and
at 4.20 A. M. the men succeeded in getting the water shut
off. The break was of such nature that it required a new
piece of pipe to repair the main, and the work of inserting
this was completed at 1.30 P. M.—about 104 hours after
the break oceurred.

The water escaping from the broken pipe flooded a num-
ber of streets and cellars, but no serious damage resulted.

A few hours after the water was turned on, or at about
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77.05 P. M., another break occurred in this main, in Thomp-
son street, between: Taney and Twenty-sixth streets. Some
difficulty was experienced in getting the water shut off
in this instance, owing to the flooding of the street where
the nearest stops were located, and it became necessary to
resort to the closing of a main stop at some distance from
the scene of the break. The water was eventually shut
off at 7.45 P. M., and it was then found that a large piece
had broken out of the pipe. The street surrounding it
was badly washed out and the cellar of the school house
in the immediate vicinity was flooded by the escaping
water. The streets in the neighborhood were also flooded
over a considerable area, but little damage was done to pri-

vate property.

Mains.

The following is a statement of mains laid, relaid, taken
up, ete.: ‘

New Work
Service mains 1aid....ccveiecvrrrrairirnineenrcenieieeeinirennes 150,264 feet.
Bupply maing laid..c .. ccveiiiiieeiiiien e 1,896 feet.
Pumping maing 1aid....ceeeriirimivet i ieneee e 2,387 feet.
COnNECHIONS, @1C. . euvririenirinereeernnrerenserssieressnsannss 11,281 feet.
Total woeieieiiiieriicceer e aeae 182,328 feet.

97
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Comparison of Conditions relating to the Distribution—

1897-1898.
1897. 1598, Increase. { Decrease.
Service mains, 4-in. 10 12-iD....ccveervnes 135,112 150,264 15,152
Bupply mains, 8-in. t0 48-ID..cceervrrrnns 15,062 18,896 3,834
Pumping mains, 20-in. to 48-in......... 220 2,387 2,167
Connections and miscellaneous work.. 11,416 11,281 |... 135
Totals in feet. 161,810 182,828 21,153 135
|
Relaid, 4-in. 10 4810 iiiicsninninind] 45,902 88,557 | iveerarersrsnrenn . 7347
Miscellaneous repairs, 8-in. to 48-im...! 38,228 5,796 2,673
Taken up, 310, 10 48-i0.cemrrrreorins| 34,512 34,793 181
Lowered, raised,shifted, 4-in. to 48-in. 6,438 6,570 187
Totals in feet...meicereereananns 90,170 85,714 2,891 7,347
Pipe cut off and aban’d, 3-in. to 30 ln.i 10,121 10,583 462
Meters.
o187 1898. Increase. | Decrease.
Meters in UB6....eeiversirecrserrossssnsrrananns 1,38 1,481 95

Number of Dwellings and of Principal Appliances for the

Use of City Water.

1897. 1898, Increase. | Decrease.
Dwelliogs with water.......ooenniinienis 219,508 225,958 6,450
Dwellings without Water..........ssrennn. 12,5%8 12,605 17
W BLEr-ClOSEL8ecvussssmmserseres cossensassnesrenss 187,664 202,399 14,785
Batbs... 154,668 161,468 6,795
Wash-paves 84,966 92,398 7,482
Basins and sinks. 81,226 85,401 4,175
Urinals..... 4,7.9 4,802 123




38,555 feet.
5,796 feel.

44,351 feet.
34,793 feet.

6,570 feet.
—— 41,363 feet.

Abandoned.

Three-inch ..cecveenninansae ceerereeaannaenenn ], 714 foet,
Four-inch.uieciiesivcenssenierseniirenssestssinssisrnsrasassenans 4,272 feet,

SIX-INCH.ceeieies it e s 3,707 feet.
Ten-inch.s......... Craseessesaintraiaeasateststesianesreresaenen 30 feet.
Twelve inch..ieeesrrneanns Mesestnetirsatnts enanrurasnesassontannnse 860 feet.

10,583 feet.

The total quantity of pipe handled for all purposes
throughout the year was 268,542 feet, weighting 13,006,
775 pounds.

The total quantity of new pipe laid was 182,828 feet,
or 34.63 miles, making, in addition to that previously laid,
1,278.02 miles now in use.

Fire Hydrants.

New style fire hydrants in new locations............cccvvveeennnnan. 618
Old style fire hydrants in new locatiqns..........cccceeevieen eivees 0
New style fire hydrants in place of old style......cc.ceveerenn...... 267
Old style fire hydrants in place of others of the old style...... 1
Total......... sescensas sscacresconses ot seersaesesnnranes 886

New style fire hydrants taken 0ut....ccovvvet + ceverersenainnens coeenndd
Old style fire hydrants taken ous........c.ocouuiiiinniiiiiiriinianinnan, 54
Tkl ciscases sasecannoesanassencenannancirinsssenorsrossasansen 98

The total number of new style fire hydrants added to
the distribution system was 520, and the total number in
use December 31, 1898, was 11,621, of which 903 are of
the old style and 10,718, or 92.2 per cent are of the new
pattern. ‘
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Drills for Attachments.
The following new attachments were made to the mains:

©One-half inch......cuveenn.ias 6,484 area of openings....... 1,273 square inches
TFive-eighth inch.....covuennnn 323 area of openings....... 99 square inches
‘Three-quarter inch............ 138 area of openings....... 61 square inches
Tinch. .o 82 area of openings....... 84 square inches
One and one-guarter inches 8 area of openings....... 10 square inches
One and one-half inches..... 26 area of openings....... 46 square inches
Two inches......cccveuuennnn. 75 area of openings....... 236 square inches
Three inches.......ccc.veirven 8 area of openings....... 57 square inches
Four inches........cemvreianen 4 area of openings....... 50 square inches
Six inches........ccciiiienannnne 4 area of openings....... 113 square inches

Total.cvseirnarenens 7,152 area of openings....... 2,009 square inches

The following attachments, including the ferrules, ser-
vice pipes and curb stops were put in from the street mains
to the curbs, by employees of this Bureau, in order to pro-
vide for possible future service without breaking of street
pavements (see Table A).

Meters.

During the past year one hundred and fifty (150) meters
have been set in new locations. Eighty-seven (87) meters
that were defective, or where a different size or style was
required, have been remewed, and forty-eight (48) were
removed where the use of water by meter was discontinued.

The total number of meters in use December 31, 1898,
was one thousand four hundred and eighty-ome (1,481),
an addition of ninety-five (95) to the number in use dur-
ing the previous year. '

Tabulations of the work performed and expenditures
made are submitted herewith; also report of Captain Theo-
dore S. S. Baker, Chief Pipe Inspector, relative to the
inspection of pipe and other castings.

Yours respectfully ,

. ALLEN J. FULLER,
Assistant in Charge of Distribution.
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Philadelphia, January 20, 1899.

Mr. Aviex J. FuLreg, v
Assistant in Charge of Distribution.

Drar Sme:—I1 have the honor to submit the following
report of inspections of pipe and special castings made,
with the aid of two assistants and one temporary assistant,
during the year 1898, for the Department of Public Works,
Bureau of Water, at the following named foundries:

Camden Iron Works.

Donaldson Tron Company. ' '

MecNeal Pipe and Foundry Company. o

Reading Foundry Company, Limited.

William S. Rhodes & Company.

The quantities of castings inspected, rejected, cancelled
and accepted will be found in list attached hereto.

Yours respectfully,
THEO. S. S. BAKER,
. . o Chief Pipe Inspector.
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SERVICE AND SUPPLY MAINS LAID DURING 1898.

First DIsTRrICT.
Compnsmg the 1st, 2d, 3d 4th 26th 30th 36th, and 39th Wards.

S1ze 1x INCHES,

Total in
Purposes for which used. = feet and
| 3 4 8 10 12 16 20 | Pounds.
% [Service mains. , 19,264
& Supply mains 141385
& Supply main 3N
=% ) Fire h)dr'\ntmnneotmn 812
.E‘,‘g { |
B ———— - - | - |—] — =
& X 16,096 1,751 8915 7685 | 89 409 34,575
Al Total.ccineiinnn s {l’ouuds.. 531,168 | 5G712 | 401,075 | 553,320 0,790 | 65,031 | 1,708/026
’ ‘ » y
BaE Pipe relaid 13,227 62 13,289
23w Repairs, general, 420 6 626
<S58 Pipe taken up 2ighae, 13,181
] { Pipe lowered.. 184 ... 239
=888
’U S0 é Sl —
2325 l s Feet,........ 203 | 12360 | 13,949 68 130 2) 27,285
(o g X\ W el o LR L L Pounds.... 3,045 | 243,340 | 460,317 2,856 7,150 1,584 719,622
203 12,360 40,045 1419 9,075 7,707 92 409 61,810
Total handled......... 3,045 | 244310 | 991485 | 59598 | 499125 | 551904 | 10,120 | 65,031 | 2,427,648
Pipe cut off and abandoned - 184 110 I e 244

80%




SEcoND DisTRICT.
Comprmng the &th, 6th, 7th, 8th, 9th, 10th, 24th, 27th, 34th and 40th Wards,

81z N INCHES. Tota! fn feet
Purposes for which uwsed, and
8 4 6 10 12 20 30 88 @ | pounds
. [ Service mains., 525 |eviveinnennsfarnan FTTTTIIN SRR vosas 447920
k4 Pumping mains......... 1,400 1. 1,400
5 | Service-main connections..........c.oueuiirnsinnns [OPRDTUHPN PRORPRRPPRY R 2N FOUSORRRPTN) DORORIRPRIRY RRRPRRNNY PRI 92
% | Pumping-wain . . 9
@ | Serv ce-8upply connections .....c.ocuviviiiiiiiinnn oer 1
« | Fire-hydrant connecti 1,705
5 | lire connections (private) D e I - PO B B PP re Ry PP P 108
g Supply connections (private)...c.c.vicwn . vaseses 549
= ——-
E
] 216 48,721
z L Total...... 1,892', 72
O Pipe relaid....c.cocciiiciriiiiiniiniennensnnes [ 64 5816
B& | Repairs general 8 a4 12 960
o8 Pipe taken up..... 632 1,888 eerans 2,976
ERY Pipe lowered.......cccivr e vennsnenisssnenecin [avnnnesnan feeee cineies 16
e ER R o
a pe shifted...... :
EEE |
S .
ag Total Feet.... 1,096 6,023 95 51| 1015 147 12 8 9 9,991
g LU osheen. resssmerees | Pounds,...., 9,625 | 87,924 | 108,759 | . 8,990 | 2,805 { 74,080 | 23,373 | 3,984 | 3376 | 5,266 862,081
Feot.... 2,898 42,484 9,033 831 1,610 1,547 12 8 9 58,712
Total handled.....cueeemesrensenns Pounds. - a5562 | 1401972 | 579,99 | 4505 110,880 | 243,918 | 8,984 | 5578 | 5209 | 2,254668
Pipo cut oft and bANA0NEd...cvmrrrusmmmmimsarssinss eee 1,281 | 048 426 [oovrerrerees | rocarennene 860 |.vsecnes Y IR 3515

60%



|j‘

\3

J] OO0

THIRD DISTRICT. 34 and 37th Wards,
Comprising the 11th, 19th, 16th, 17th, 18th, 19th, 23d, 25th, 5th, and part of 224,

17 N 3 :
S1zE IN INcHES Total in
Purposes for which used, feet and
pounds,
; [ Service mains 26,039
T | Supply mains..... .. 3,382
= | Supply main connections.. 48
K Bye-pass connections........ . 145
T | Service supply connections 78
& | Fire hydrant connections 1,859
= 4 Fire connections [private). 81
g Sup{)ly connections (privat 63
2 | Draing s 11
£ v } = s i B
2 123 24324 | 133 | 1601 81,706
2,337 802,692 | 30,744 88,055 1,315,246
o {r _l E j
— ¥ [ Pipe relaid... | 10,869 23 11,806
ZZ 5 | Repairs, gen 71 1,864 78 1,608
o Pipe taken up. 5,584 4,857 |, 10,549
3 2% | Piposhitted..... st | et 1,206 | 1,206
= m‘E e
213 Total { Feet. 108 5,636 18,206 41 101 25,169
Res { Poun 1,620 | 107445 603,768 1,722 5,55 :
Feet... 126 | 5778 | 42620 78|  1702| ass8|  on 33 18| 56815
Total handled { Pound 1890 | 100782 | 1400460 | 82,46 | 93610 | 348109 \’ 109,840 | 10,956 | 7,605 | 2,120,301
Pipe cut offand abandoned................. R 411 1 937 2 [ | P S 1,646

oT¥



FourtE DISTRICT.
Comprising the 13th, 1/th, 15th, 20th, 28th, 29th, 32nd, and part of 37th and 38th Wards.

Bize in Inches. Total
Purposes for which used. . in
feet and
3 4 6 8 10 12 16 20 22 24 30 86 48 pounds.
s [ Service mains
§ Supply mains.
~ | Service main
® | Supply main connection
¢ | Fire-hydrant connection
« | Fire connections (private)..
5 Suprly connections (private)
o | Drains.......cveiinniin.
S
B
&
@ Feet.., 14 217 | 10,985 248 |,
z r°"‘{Pound.. 210 | 4,128 |869,855 | 1,002 38,637
s Pipe relald......cocvicciinnecvinnnin snrs veans
© gD | Repairs, general 5 38
oo | Pipetaken u 8| 1,666
_gng Pipe lowered.........cooenmnnsfsnnne] 15
;g % { Pipe raised. I S——
'§°ﬂ
b — — —
g Feet.......... 13| 1,719 | 7,208 8 777 5 993 | 1,299 3 633 229 1,867 15,409
é"" T°M{Pounds....‘ 195 | 32,661 2402%%9 336 | 14,410 | 55943 | 55v | 157,887 | 524,150 | 96,410 |210,166 | 96,638 (1,092,195 | 2,322,801
Feeti..rien 27 1,036 | 18,228 34 857 2,648 5 1,286 1,299 31 638 229 2,108 29,046
Total ““'d"’d{round-. | 105 | 86764 | 601,524 | 1,428 | 19,685 190,656 | 550 | 106,524 324750 | 96,810 | 210,156 | 96,638 (1,280,255 | 8,005,715
Pipe cut off and abandoned.......efuseere 424 | 2,097 30 wraress oorseesseers setsvnoeson 2,551
i

1%



Firra District.
Comprising the Twenty-first and part of the Thirty-eighth Wards.

New pipe or feet added,

S1zZE IN INCHES. Total
Purposes for which used. h“:%“
4 6 8 10 12 16 20 30 36 48 pounds,
Service mains. 1,814 858 606 |. .

Pumping mains.. sosefsa.cosrsen
buppl main connections T [OURNOR TR . . aoes 27
Pum ntf main connections..

Fire rant connections,

Fireconnecﬁoua( rivate el 6 |. X 6
Drains .. - p ) 204
i
Feet e 1,967 156 201 633 98 941 5,139
Totalvearrececinnre Pounds 64:911 6,562 | 49,665 | 45,576 | 10,180 550,485 810,394
;%24 Repairs, general 7 17 |. & 187
S5 g [ Pipe lowered 108 |. e 983
o
S%208
23582 [T 71 125 328 6 8 5 1,190
ged % Total..... 20,427 |oromneorion 385 | 9,000 62,152 | 1,092 | 8376 | 2925 | 90675

2 w8 ! 768 © 98 726 8 54 216 6,269
85,538 | 6,562 | 49,940 | 54,576 | 10780 | 115,275 | 1,992 | 22,788 | 553,410 | 901,009

(4874
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231,072

, 19,412

. Total in
: feet and
: pounds.:
24 30 36 48 .
,
——— - SR _.__._-—4
svvesseseasenpans] caesssressssases 236 18,896
' 46 911 ; 2,387
; ST 210 -
I [ l 494
'g hg
- S ..c: 568
e VRN (oo JERUOMIR OSSO 1,001
3| \
T RO seveeassessnsnnses | swsnsssanasresaast 219
i 8
2 |fooee sl srasmessmssarane[sesapmmnasasasnes! 7,607
L@
=

besassesrasrananael

1477
688545

38,566
5,796
34,793
4,116

1,011
1,443

85,714
4,570,477

291
122,802

268,542
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Comprising the 22d, and part of 33d, 37th and 38th Wards.

Sixta Drisrricr.

S1ze 1IN INCHES, Total
PURPOSES FOR WHICH USED, h‘_f?‘
3 4 ] 8 10 12 16 30 Pounds.

; [ Scrvice mains, 44,387
E Supply mains..... 900
= | Service main connections, 13;
< | Supply main connections...............
fg Pumping main connections.. 64
= B{ree.g.ss conneclions 856
5 | Fi ydrant connections...... 2,690
2 Fire connections (private) 16
B
2 Total { 82,178 8,167 402 8.239 49,050
z sersssmssniiens § Pounds 1,061,874 | 313014 22110 | 593,208 2,027,246
= % ( Pipe relaid... 296 305 764
228 m“;ﬁim, pe on 5 1,199
—E Pipe taken up 349 623
© 3% | Pipe lowotedu.iiueeirieriianns 1,478 2,204
R

w ==
023
282 Total L 10 204 | 4771 | 671 14 1, 14 12 oS0
BRI e Pounds......... 150 5,586 167,443 28,182 7170 72,288 1,640 3,984 943
10 294 36,949 8,838 416 9,243 78 12 55,840
Total handled...... wu.vens § Poupds. 150 | 5,58 (1,219,317 | 871,196 | 22,880 | 665,496 8,580 8,984 | 2207,189
Pipe cut off and abandoned.........ccovevmmemiinnnenns 135 2,356 IBT |uuissusiscnscas] “soisosasassantosnsivmsrussessssasssisisases)orave seasere - 2,527

STV
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Alterations to Water Pipes on line of Pennsylvania Avenue

Subway.

Street. Location.

Pipe,

Size.

Feet.

Serviee Main (temporary).

Thirteenth street, east side, from 148 feet 8 inches south of south
house line of Hamilton street north

Supply Main Laid al Sub-grade.

Broad street, west side, from 10 feet south of north house line of Cal-
lowhill street, north

Service Main Relaid at Sub-grade. )

Broad street, from 18 fcet north of south house line of Callowhill

street to 14 feet 6 inches south of north house line of Noble street.|
Service Main Connection.

Broad street, west side, intersection of Callowhill street .............

Service Main.
Pennsylvania avenue, north side, from centre of Fifteenth street to
100 feet east of east house line of Sixteenth SLreet.......ceeerreerrnies
‘ Supply Connection for Tank.

Pennsylvania avenue, north side, 164 feet east of east house line of]
ixteenth stroet

Service Main Relaid, Suspended from Bridge. |

|
|

Nineteenth street, from 4 feet 3 inches south of north house line of|
Shamokin street to 1 foot south of north house line of Pennsyl-
vania avenue

Service Mains Relaid at Sub-grade.

Twenty-firat street, east side, from 58 feet south of southwest house
line of Pennsylvania avenue, north, to end of pipe relaid 1897......

Twenty-first street, east side, from end of pipe relaid 1897 192 feet
north of southwest house line of Pennsylvania avenue, nortbh.......

Twenty-first street, east side, from end of pipe relaid 1897 16 feet 4
: nches north of south house line of Hamilton street, north.. .........

|
Supply Mains_Relaid at Sub-grade. ;

Twenty-first street, east side, from 61 feet south of southwest house
line of Penasylvania avenue, north !
Twenty-first street, east side, from 59 feet south of southwest hou |
line of Pennsylvania avenue, north, to end of pipe relaid 1897......!

12

10

10

48

163

243

14

32

113

17



415

Alteration to Water Pipes on line of Pennsylvania Avenue

Subway—Continued.
PrrE.
Street. Location,
Size., Feet.
Supply Mains Relaid at Sub-grade.
Twenty-first street, enst side, irom end of pipe relaid in 1897, 18 feet 2
inches north of south house line of Hamilton street, north............ 48 85

Twenty-firat street, west side, from 62 feet 6 inches south of south-
west house line of Pennsylvania avenue north to end of pipe relaid
in 1897 20 31
Twenty-first street, west side, from end of pige relaid in 1897 176 feet
7 incues north of southwest house line ot Pennsylvania ave., north} 20 100

Twenty-first street, west side, from 20-inch main 45 feet south of southe|
west house line of Pennsylvania avenue north to end of pipe
FOIAId In 1807...ccscssrsnnascarreasconsssssroarenssrrass sasenrenrane 24 15

Twenty-first street, west side, from end of pipe relaid in 1897 176 feet,
7 inches north of southwest house line of Pennsylvania avenue
north 39 feet 10 inches, thence west on south side of Hamilton
street to connect with pipe relaid in 1897 9 feet 6 inches south-|
west of northeast house line of Pennsylvania avenne, and 97 feet
8 inches south of wmorth house line ot Hamilton street.......... cssesens| 24 258

Service Mains Relaid over Tunnel.
“Twenty-second street, from 13 feet 7 inches north of north house iine

of Hamilton street, north 6 I 120
Twenty-third street, from southwest house line of Pennaylvania ave- 1
nue, north eresisiearesiettnataanisisanesasae 6 i 112
Spring Garden street, south side, from 25 feet west of east house line i
of Twenty-third street, West.........cooes prveerssncscnnsnniens 6 l 123
Sprivg Garden street, north side, from 4 feet 8 inches west of west
house line of Twenty-third street, West...........c.ocieiiriinnsnnirssnssnnn . .6 146
Supply Muins Relaid over Tunnel.
Twenty-fourth street, east side, from 213 feet 7 inches north of north
house line of Spring Garden stieet north 48 42
Twenty-fourth street, west side, from 240 feet north of north house! (30 20
line of Spring Garden street, north............. 48 38
Service mawn Relaid over Tunnel.
Twenty-fourth street, west side, from 208 feet north of north house
line of Spring Garden street, north. 6 125
Supply Mains Relaid over Tunnel.
Pennsylvania avenue, northeast side, from south curd line of Green|
street, northwest 2% 83
Green street, from 87 feet west of west house line of Twenty-fourth
street, west P— 22 100
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Alterations to Water Pipes on Line of Pennsylvania Avenue
Subway—Continued.

PrpPE.
Street. ‘Location

{
Size. | Feet.

Pumping Mains Relaid Over Tunnel.

Falrmount avenue, from 206 feet west of west house line of Twenty- ,
B BLTEEL, WEBL.....eiieerrcisrssrerias erssnssnissssssse snansamsassesssresse e, S 30! 89

Pennsylvania avenue, northeast side, from 48-inch main, 50 feet 6
inches north of south house line of Fairmount avenue, ‘northwest
116 feet 11 inches, thence southwest 11 feet....cccverrvireenianieieninnns 48 128

Pennsylvania svenue (south connection), from 48-inch maln on north- H
east side, at a point 80 feet northwest of north house line of Fair-
mount avenue, and 23 feet southwest of northeast house line of]
Pennsylvania avenue, SOUtRWeESL..........cccviescivnienimaes sinsinieecanianns 36 90

Pennsylvania avenue (north connection), from 48-inch main on-north-
east side, at a point 60 feet northwest of north house line of Fair-
mount avenue, and 23 feet mmhveat of nonheast honse UDe of|
Pennsylvania avenue, southwest........... - . 36 ¢ 97

For Drain From Thirty-Inch Main.

Fairmount avenue, 2 feet west of northeast house line of Pennsylvania;
avenue 6 13

Service Main Laid to Supply Connection.

Thirtieth street, from 4 feet south of south house line of Ogden

StTe6t, DOTLH £0 COMDECurr..rr.ersrrersenssanns ern o 10 81

v areranien o

Supply Connection for Standpipe, |

Thirtieth street, east side, 64 feet south of south house line of Ogdonl 6 i
street " . ;
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lotal Feet of Pipe in Use December 31, 1898.

Bize in inches.

2 28R BREEBE &S

Total. |

= 3‘&”3‘:’;’, % Dxnumxloﬁ DURING 5:
;§ DURING 1398, . g
22 & | iz
& o . : E . £
Pl l30: 2333
= - 13 = < = 134
175 SN I S 175
9,566 |..... 8,566
3,855 |... (VUSRI RO 3,855
102,719 951 | 1,714| 2,665 | 100,301
321,954 22212 | 4212 | %6544 | 206,216
4448477 7,988 | 8,707 | 11,690 | 4,593,163
199735 | 19370 | 403 | 219508 |.... 219,508
856,191 40| 80| 17| 368,870
365,334 334 860! 1,194 | 389,387
110519 111,764
16,085 | evvmussserecsnefersersmmene] 16,085 [eos crovren oeeesemsens e 16,086
215,468 I3 845 | 217,220
1,830 1,124 |overmmnn| 1,124 606
v} DO I wesssssess|seaseon 27
2405 |.vvvrerinnenne 301 2,706 U I 10 2,696
208422 |oeiinreense| 120 ] 208551 | 475 |uvecroen 475 | 20807
72,390 6| 205 72,641 72,641
142992 | 1,177 | 826 | 144495 | 639 | 609 | 143,836
6,571,944 | 182,828 | 38,555 | 6763327 | 84708 | 10,588 | 45,376.| 6,747,950
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BROKEN MAINS.

Breaks for which no Special Reason could be assigned Oc-
curred in the following named Mains.

Size in Inches.
Districts. l - 3
846]810121620308648g.
] —
First ofeasssclarsens SO OO OO Y S R PR
Becond 1( 2 2! 1 2. 1§ 81 1 [seee|unnens| 18
Third . 0;
Fourth 1 !
Fifth
Sixth
Total 1 6325164‘51422100_

The following named breaks were caused by sewer
contractors, by street cleaners in their rough usage of fire
hydrants, by water freezing in the pipes, and various
other causes.

Size in Inches.

Districts. 7 3

3) 4, 6| 8102080 |36 48 | &=

First S - 41 5,
R SO S 2|21 1 =
PTBIPccaassivresssssomentessssrsssanessionsansensaaisaers | seres 1141 1] 2|... LTy o ‘l
Fourth Joapaloe 1 1
FATE e eeeeneransassassrassnsrorenssnsseransessnesansoners | sasane 3| 2 ,- l
SIXDurerenvneressensasessessrsocnsssasssrsainaranins srasee | sorans 3| 6 |.... '

TOLAL.unveessessssessssssesesmmassscsssiresesessinn 1)/10/46] 3{ 3 1! 1| 1| 28
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Recapitulation of Fire Hydrants Set, Renewed and Removed.

BryLE.
Distriots, Total.
0.8. | No.1. | No.2. | No.8, | No. 5,

First. 62 b 35 DRSO RO 738

S d 121 L % (USRI SRR 125

s Third 163 b [T PR 165

Fourth 80 L R U PO, 37

Fifth 14 . 4

Sixth asosss aeves 190 b U N ORI S (O 204

Totai.... ... 580 .. I RN DRSS, 618

[ FirBheucsessarnsssersrrssaresorrossarsosssfserase aven . 31 89

SeCORAumirrer sererranines seser sinasens 1 60 78

! Third - 22 24
-

2 | Fourth 1 2. - 3
&

Fifth co.oocrvanenns sasssetsasases Sesssans AT |ssessarsn no] uearsrtes]sscarsasease 17

l Sixth ! 64 L N DRSR PO 107

Total 1 195 T2 |resseeonsont]ccanannisens 268

Total new hydrants.

f Firat.

3 a

Third

¥
13
§ Fourth

Fifth

U SEXAR s ceereeeesseae e esne

Total.

Total added during 1898.........

28
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Fire Hydrants by Wards.

WARDS.

STYLE.

No. 1.

No. 2. | No. 8,

No. 7.

Totat,

First

s d

Thirdeeessseorssemimesssnsnsinninns
FOurth.u e veiceneninsinnsne
LT3V 10 J RO,
EgBD covreenrisresenis suesenens

NIDth......ucomresaicnsacerscanaiainacsssnens

TONUH .evverrracvnvrnnarensrensosnss] simnensnns

Eleventh ............
TWEILh covieecrrsnniieinnranns
Thirteenth ...cnceiees
Fourteenth ....cueiennncnns
Fifteenth. e meirierinnirnennas
Sixteenth....cconemmmeensrernenen.
Seventeenth....viieeninnn
Eighteenth.....veeveenivnnnns
Nineteonth.....ovevecrrunannnn
Twentieth

Twenty-first.........cooovinnnn
Twenty-second..................
Twenty-third..... .....oeueuee.
Twenty-fourth...................
Twenty-fifthe...eoee s
Twenty-SiXthuwneniin
Twenty-seventh......... rnas '
Twenty-eighth coccvvereennn..
Twenty-nintheeeeeieeirnn.nn..
Thirtieth....ccocveivererenninnn,
Thirty-first ..o cvevereveninnee

Thirty-second........cc.coenpren
TRirty-third,.oov..... oeveeenee

181
97
67
61

67
1038
101
123

a7

50
49
73
176
87
78

27
107
194
814
246

391
186

118
152
107
173
101
456

5 |
o |
3 |
82
5
45
8
100 |
70
56

122
169
112
72
85
186

16

14
12
12

sreeresnans

o | enennnsenan

we wansreresl

e

P

)

1

s |

sresasmanans

FeyNREEED:

s
)

S EEEE.
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Fire Hydrants by Wards—Continued.

STYLE.
WARDS, - Total
0.8. | No.1. ~ No. 2. | No. 8. | No. 4. | No. 5.
Thirty-fourth......ccosmee voeee 39 352 69 - f I S [R— 1 475
Thirty-fifth 67 1 78
Thirty-sixthe....cosereieeaeann 15 196 102 29 esaccssae]ssnces srnens 342
Thirty-sevemth........ccociunnes 10 78 69 6 esose]ereasessases ! 163
Thirty-eightb.e..cnsiesesrsanes 22 200 9 b § S O 422
Thirty-ninth.... 1 185 90 - 0 DO (SRR 284
{

8 156 41 2 207
TOt&lcvssrnrnerenserssssassnnes 908 6,794 3,527 381 3 13 11,621

T
L ] >
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Fire Hydrants by Purveyors’ Districts.

STYLE, |
DisTRICTS. - l | Total.

0.5. | o.1. | No.2. | No.3.| No.4. | No.5. |
51| 1,000 69| 104 ... 1,951
Second 262 | 1,520 708 91 9 i 25%
Third 19| 1971 | 765 55 I 2,952
FOULLR vverenserensmnsennensanee o 167 900 914 72 1 4 2,058
FIfth e IO nz| 27 81 6 lvoorores oerrierieens| 466
SEXtB.. ceverererrnserenee | 142 {1,046 363 F7: 35 (O IO 1,604

i
TOtAL.ecvereirrrnesesnsensines 208 | 6,794 | 8,527 | 881 3 13 | 1,621

| i




Attachments, etc., Made by the Purveyors in Accordance with I'ermvits Issued by the Bureaw of Water,
Arranged by Districts.

DISTRICTS,

NEW ATTACHMENTS,

SHUT OFF BY PERMIT.

WORK DONE WITHOUT
PERMIT.

ilal |

ERERE-RE:!

L% 53

=33

2010 1

2| 8 25‘ 1

10 215 5

Fourth.......| 835| 68| 18| 8| 2| 3|12 1
Fifth o] 281 4] 81 8| 2 el 2
BIxthervvenvanee. 85| 76| 17| 8| 8| 5w
6484 | 823 | 188 | 82 8 (28 (75| 8

Total.......

| 4inch.

6-inch,

REPAIRS,
g
5 x
Ee‘ 3 z
- .
@ . =4 a <
€gl 8 &8 | g |&| &
CIBE| 2 | B | € E| oA
il58/318|3(3 ¢
o Q
|l &1& | & %A
| 81
7% 8
16| 68
3| 9% 88
s 28
2 976 7| 42 3
47162 | 188 | 859 | 248 | 85 u‘ 228

Total,

128
892
162
24)

149

1,114

Discontinued and
abandoned.

- e & B

188

DRAWN.

Delinquent.

i

»

13
116
129
15

Drawn and re«driven.

1,188

[244
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Permits Issued During the Year 1898.

Aquaria. 1 i Ice cream saloons........ PN | b
Bakeries. .c.iecccsrecccnreascivesnacsnraans 18 l Lawn sprinklers. 3
Barber shops.......... eeersereetsae seeans 185 || LAaundries.. .oeere veeveenssesnearanns 64
BATS..cevne crer cceseessane s ers et 63 | LaDOTRIOTIEB.csersrererarrsareres sere 2
Basins and sinks in dwellings...... 4,832 5 .\l::‘l‘mines for scouring, rinsing, s
Besins and sinks in offices and 1 e
stores 259 || Milk DOUSES.ccves « cevvvrnairrinesennas
Baths in GWElings......cune 6,860 || 138
Baths in botels, ete. 23 : 18
Baths, 8hOWOr ... cvecriannrnssassnsenas 8 2
Bidets. 1! 287
Boats, etc., supply of.......... reeiaeeren 156 || Pools, sWimming....coe coreerscensee. 1
Bottling establishments............... 15 || Pools in churches....... otrstsens asses 5
Building purposes................. P 528 | Restaurants and eating saloous... 41
Carriages and Wagons.......wecseisens 92 || Slanghter houses........couueeuenenns 3
Celiar drai 9 || StableB.....uiesieeserierersrasrennenssennuns 40
Dweliings, Dalf....cumeieiceninaines 29 || Stalls, In StabIe8....csieriesinersecennes 595
DAUG S10XB..ecensirarnissanssssesessinncs 81 || Steam boilers, number...........cune 68
Dyeb 3 || Steam boilers, horse-power......... 1,407
Faetories........o.... Saasbemsiessamsrass nessin 4 || Steam engines, numMber.. ... .. 22
Ferrules, DUMDEL. ..eevireairecrvnesione 7,158 || Steam engines, horse-power........ 88
Filters..... 1 |} Street sprinklers.......... 251
Fire hydrants, for use of... 174 || Tubs, vats and tanks.... 31
Fish troughs and stands 3 ' Urinals in stores, offices, etc..... ..
FOTEES ... ommmsvnnssoressrnne 5! Uripals, troughs. vearess 60
Fountains, 18 Wash-paves and screw-nozzles.... 3,864
Fountains, gard 4 ' Wash-paves for watering horses.. 38
6 b 18 |, Wash-tubs, stationary.......... vesaves 2,026
Heating boilers. 27 ! Water-closets in dwellings..........| 14,645
Hydrants in new buildings..........., 6570 i Water-closets in stores, etc.......... 301
Hydranlic elevators..............ceuu 1!
i
.
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Premises Supplied and Appliances in Use January 1, 1899.

Asylums.........ccoevvieneen e
Bakerles.

Basins and sinks in dwellings.....

Basing and sinks in offices and
stores..... -

Baths in dwellings.
Baths, public...
Baths, shower.....
Baths, foot.. ..ot cevrerenmraniinnns v

Beam houses and tanneries.........

Bottling establishmeats..............

Brick yards......ccoeesineeicaeciannes

Brick yards, gangs of men.........
Breweries. ‘
Barrels brewed......ccooooeiienesarnne

Cars, steam and e'ectric.............

Carriages and wagons..............
Cellar drainers.......cccernirinvana
C teries.

Churches..
Coal yards...
Coloring rooms........
Cond 8

Depots and railroad stations......
Dwellings with water......ccceeeen.
Dwellings without water... ........
Dwellings half without water.....
Dyers

Drug stores.......... ¢ sas a0 oastrsarsaroses
Dye h
Engines on railroads.....c.ccuven.e.
Factories, foundries and mills.....

9
2
8
1,416
1,438
1,652
59.748

25,053
159,961
1,160

107
22
432

91

1,999,643
1,139
8,514

225,958
8,221
9,384

692

634
269
1,621

|

| Lawn sprinklers. ...,

Fountains, garden.........ce.eeerees

Fountains, counter.

Grind stones.

Halls and elub houses.....,.........
Hatters planks, per set........ geen
Hydrants. .o cciennciencsnnenans .
Hospitals ............ v vvensinnsanavans]
HoOtel&.. o ceennsreenrrressnsaciannan, -
Hydraulie e]avatqn ................

Tce cream SRl00DS .....comeereesnons
Institutions, charitable.............
Ice machines ...cvveeerersssensnee asnses

LAUNALIe wrvceerrincsrosrnnssanannsninns

Laboratories.......ccevues.

Machines for washing, scour-
ing, ete. .

aesw rensanny o

Marble yards
Malt houses ..

Maurket houses.. .......

M1k BOUSES..u.vvurens saeenneren
Motors, Der ....uueiveiesmsns oo o
MOLOTS, OYZRN...cur.sererseeensrrsanee »
Photograph galleries. ......... ... .

Photograph galleries, operstors.|

Police stations and patrols........
Polishing wheels....c..cvierivvmranans

Pools, SWIiMMing..cocesrenn .oneena.

Ponls in churches...... sensosvretnrone

™
214

1%
237,453
“

53

216
218

a2 E8
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Premises Supplied and Appliances in Use—Continued.

Printing establishments....
Rectifying establishments..........

)

Restaurants and oyster saloons...

Btand pipes for watering engines
Stables ...ovucnsianresmmomesnriies corennas
Stalls fn 8tables......cuurerirsrnarserees
Stalls in markets..........
Stalls, fish and trough..
Steam boilers, number..
Steam boilers, horse power..
Steam boilers, heating, number...

Steam bollers, heating, horse
POWer... creranns werteeesseressanans

Steam engines, number..............|

Steam engines, horse power.,.......

Steam presses and hammers......
Shops aud stores with water.....
Shops without water............eeu.

Qohaol h

TREALIeB...cccrmrrisrasisssansansnnasrees
Tubs, vats, and tanks .............
Turbine wheels.........ceeeveecnrens
Uripals In dwellings ........couens.
Urioels In stores, offices, ete......

Urinals, trOUgDS .c.ceemvecrrerneserane

Vinegar establishments.......
Wash paves and screw nozzles...

Wash paves for watering horses:

‘Wash tubs, stationary........cc....
Water closets in dwellings........
Water closets in stores, ete........
Wool wash

68
57
4,978
062
304
18
2,063
31

177,360
25,039
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TABLE “A.”

Service Attachments Laid to the Curb (on Streets to be Paved

or Repaved) by the Bureau of Waler.

|
| Size.
|
| .
DisTrICTS. !
=
X
First PR 325
FST-T0T0) T AP, 900
TRIEIL covmnovans sosnse rasssensssas roesnesaats s0s800tsorasnassenassnessessssss ssss s posaiassss sses sranss s ouasses 703
Fourth - 423
Fifth " - 248
Sixth 1,627
X OO 4,226

BUREAU OF BaAR-
WATER. VINEY. | 'ron
2| 8
g £
DISTRICTS. 3 . S | Total
. & . & > L
2 2133|358 g NI
~
First 164 |.onee 3 5 AT
Second 2000 1| 2 | 101w 1| s
Third . 230 1 8 .
Fourth 2 5| 4 5 86
Fifth | & o1 1 [ S §
8ixth b7 FURSRURTR (ROSRR o L JRUO B C 0
—_— o i
k7S O 1,<m| 80 6| 8| 1 ]3| 1[1ed
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Repairs to Mains, Stops and Fire Hydrants, also Stops and
Fire Hydrants Removed during 1898.

i Srors. FIRE HYDRANTS.
K
DIsTRICTS. o
: R EEEEEENERE
2 = E z = E 13
E 88 B8
] ] & &
Frst.cvuoneeeen etesereseatsesseaen 34 | 122 25 |overree| 866 81 1
!
Second..... 192 | 17 %0 7 78 18
Third.. .couemenns 231 | 810 | 11 7| s 2% 20
SO S— L I 3| 11| 18m 8| 10
7113 Y 1 6 U T IS 2 N
SIxth eereereereresene 99 | .10 16 6! 29| 107 39
l
Totalucrvsrerssiiveenn| 848 | 1,066 | 191 3 | 2654 | 200 98

Check Valves Put In.

Location. 'g -1
B ]
Belmont Pum ingsuuon. West
Fairmount uessessansennenes) 17 fO0t south of south wall and 7 feet east
of east wall of No. 1 Engine H u, on
No. 4 Pumping Main....cuceu. 24 36
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Total Number of Stop Valves in the City—Arranged by

Districts.
‘ DzsTrICTS. X
PATTERK. g Outlets. : Ea— ToTAL,
2 1st. | 2d. | 3d. | 4th. | 5th. | 6th.
c— } e | c——| ——
3 | 2 Way. 1] 106 1 10 2| 13 228
4|2 Way. so{ 224 | 169 | 168| 39| 95 865
6|2 Way. (3491 |s,912 3,921 13,183 | 566 |2,06! 17,084
8 | 2 Way. 1281 323 80 77 7 63 678
10 | 2 Way. 135! 271 21| 275 28| 156 3,196
12 | 2 Way. 84 331 249 130) 44| 176 1,004
Single Gate. 16 | 2 Way. 36 38| 46 22 2| 89 " 188
Bureau of Water | 14| ) Way. || 5 1 ¢
20 [2Way. | 24| 89| 14| 46| 14| 16 188
30 | 2 Way. 8| 10; 23| 88| 10| 3 »
36 | 2 Way. 4 8 12 [ 7 [e— 5
48 | 2WaY., |ieineeeeenn 311 10 |iiciinfceionnen 13
Totals......... 4,050 | 5,348 | 4,740 3,921] 720 z.ml 21,402
20 | 2 Way. |...... W4 2 9| 8| 2 20
30 | 2 Way. 2 1 2 9 9 1 2
Butterfly. 36 | 2WaY. |oeeneeiinne] enen LD ¥ DR IO ol 17
Buresn of Water. | 2 Way. 1] 1] 2 17 e *
Totals......... 2 6 5 61 29« 8 108
6 | 4 Way. [osl el 12 17
8 | 4 Way. ?I 5 5
Barton, 6 | 5 Way. 12 32 seosevselseasesen B
6 | 6 Way. 7 esesvere 7
Totalsuue.| 15| 41 [ 17 foeews SO R ™




431
Total Number of Stops, Valves, etc.—Continued.

DisTRICTS. .
PATTERN. % Outlets, : Torar.
ist, | 2d. | 4. | 4th, | 5th, | 6th,
6 | 2 Way. T |ersesern 4 3 14
6|3 Way 54 69| 88| 28| 6| 10 412
8 | 3 Way 5 5
10 | 3 Way . s 3
12 | 3 Way. 02 e 3 5
6 ! 4 Way. 24 45 24| 128 3 15 234
Viney. v
8 | 4 Way. 1 6, 2 9
10 | 4 Way. 5 1“4 19
12 | 4 WAT. [everemorlsnsarmnserrasenns 2 2
6 5 Way. 25 6 2] 28 61
Totals ...... 111 | 138 70 | 409 9 27 764
3 | 2 Way. 10 10
4 2Way. |owen| 12 1 18
6 2Way. e 287 81 2 6 4 )
8| 2 Way. 1 |eesearens 6 S 7
s {essaserasfsrcastan o b: 28 DRI SOOI PR -

Smith Patent. 10| 2 Way H 8
7 11
2 6
- 3
9%
Ludlow. 1
Total number of stops. 4,184 |5,584 14,842 {4,410 | 765 |2,667 22,142
Check VaIves. 30 ooy vovvesbossvsss envners V] 2 oo 8
1 ureau of Water, i 36 . ! ......... C . I..; 1
| 14

|

|
| 18
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Number of Valves Raised in the several Districts during
the year 1898.

BARTON. | VINEY. SINGLE GATE.
Districts. ottt alilalalalalsla
5414981 8|8 (8|25
Bl 8121315133
R e AR R AL AT
First cuenenecceenes 1 fuenns P B 1 [eesae orase "8
CE N I 2 A U (N U S 18
1l 1 9 [edrans]aconnefassne E P e R L
FOUTth. rovsvemassrnrasssanas U RO 9! 5 181 e Juw 1] 180
_—_—_’— ,4——_.._i__—_—_
Totalcenereernevnnee (512 1 mi10] 18| 2| 1|1 1|1|1|78




Q fc pazii
0(\(\') L

I

Number of Complaints and Examinations during 1897 and 1898.

Hydrants, Service Pipes. Wash-paves. Spigots. Water-closels, | Horsc-troughs, No Leaks, Total.
MoNTHS. — — E = =
1897 | 1808 | 1897 | 1898 | 1897 | 1s08 | 1897 | 1808 | 1807 | 18 | 1507 | 1s08 | 1s07 | 1898 | 1897 | 1:08
RFTITITY s ZRRTRN 132 124 17 | 105 15 18 1 3 19 14 2 10 15 | 296 279
February.....ccocceeeenne 90 104 92 : 97 11 b £ ) PRO—. 4 9 22 |ecosuinnns 1 9 13 21 260
1Y 171 LTS N | LU £ 74 8 8 6 3 19 14 i 12 6 290 195
APHLScuissssssaeisinas 116 6 | .87 7 3 2 50 19 2 1 10 5 | 262 152
My iciisavsisison wee| 136 100 | 12 | 64 8 9 Yeosssiuns 2 87 31 ) Rl P 8 11 862 211
B (111 AT 132 %0 ‘ 17| 18 6 6 1 1 n 27 1 1. ........... 3 10 291 210
July 105 69 87 55 6 7 3 ! En 18 st 1 11 8 246 154
100 133 96 69 5 8 2 5 10 20 1 1 13 9 227 243
106 101 69 91 9 4 3 ] 12 15 4 3 5 202 226
72| 12| 79 9 7 5 4 5 20 18 3 6 5 | 188
116 91 70 76 3 6 5 7 19 17 1 1 3 6 217 204
103 111 123 131 9 10 4 3 17 29 ) S FRERY 12 15 269 324
Totals ccuicisuiine 1,328 1,106 ‘ 1,082 1,002 4 91 31 48 817 29 9 12 100 108 3,061 2,606

1354



- 2 | Grove Linseed 0Oil Co...[1034 Washington ave., 8, E. cor. Eleventh st
"/J Lussman, M.......cceurseer 935-37 South Fourth street......cu..ceciereviuna
= 2 | Mitehell & Pierson...... 1012 Passyunk avenue.......uumsesisesesescsesersenes
55 Brooks, Thomas...........| 229-31 South Fifth street......oueee corveiennne

02& Pennsylvania R, R. Co..| 300-08 South Delaware avenue.......c..oovviuenes
(:5 Tatham, Chas........... ...| 232-34 South Fifth strect......cccecceeiiviiiiinnnne
5 | ThompSOn.. ausuusussuisees 235-37 South American street.........veeereruse

:‘ K gu)day. Henry F........| 515 Summer street.. <
6 | Harvey Estate...........| 207-15 Cuthbert street.....mmccuummercrsen oo
’

Occupant.

Brady, J. J..ccceamecennaes
Epiphany R, C.Church,
United Gas Tmp't Co....
United Gas Imp't Co....
Milne, C, J., & Sons Co.
Milne, C. J., & Sons Co.

|
|

Location.

|
S. L. cor. Dickinson and Swanson streets.... |

N. L. cor. Twelfth and Jackson streets.........
Ninth street, S. E. cor. Mifflin to N. E.
cor, Dudle;
Ninth street, 8. E. cor. Miftlin to N,
eor, DUudloy...cccuineenensissiensesnerarene: sennne
N. 8. Washington ave. from 10th to 11th sts..|

N. 8. Washington ave, from 10th to 11th sts..

New Meters Set.

Date Name of
Business, When Set. | Meter.
Paint Works.. coeceeiennes | Junel6......
Beho0l..iiicinieississsiniones | FOY: 14,i0se
Gas Works. .veeeeiiinan Junel.......

Gas works....
Mill
Mill...
Lead pipe factory.........
Bath-house....c.civvuinnes |
Morocco factory ..........
Office building.............
Warehouse.........ccounen.
Miscellaneous........ueens
Miscellaneous.........oes

'

April 15

Mar. 22...... Crown....| .. !
June 10...... Crown....|.....
Jan. 19...... Crown....| e
July 21...... Crown....|..ue
Dec.9....... .| Crown....|......
May 9....... CROWND.... fuaess [esee
May 6......... Crown....|.....
Aprild....... Crown...."....

B1zR,

p [ RSN P
...... ) I8 DO
oo 1 Jeeenns
1 Pocuressm

wlaes an senens sesane

Gallons

Consumed,

Remarks.

31,520
1,673,250

} 198,500

} 2,686,500

268,500
1,059,000
3,110,250

375

264,000

No water used.

bep



meter,

New Meters Set—Continued.
' SIZE.
S
Q.. A Occupant. Location. Business. whl:.;tget. Nﬁ:"“;:r PR, (o e A O S N R cg::u:‘:d‘ Remarks,
g | RN ST AL
-3 Ylx| T |33 (T|T |88
6 | Kirschbaum Est., A. B.| 806 Market StTeet....c..ccceerssrnsrssernesaisnssarossas l‘ Horse goods........couueen. July: 11...... CLowD e foiis fevsansfue e 1 SO Y (R (RPN s 1 168,000
6 | McGrath, Wm. V., Jr...| 227-20 North Third street.........coeeivueeeieenn. ' |2 £ {1 PAARReI I e ey June 2...... CYOW Dol wresslvsssafossns 1 l .................... we B | 2,295,000
6 | Opdyke. Benj. P...........| 237-41 Bread street Miscellaneous .............. Sept. 8, oo Crown. e T o] oenee. ' ............................ 1 5,250
6 | Quaker City Fruit Co...| Pier No.'s, North Wharves... .| Fruit wharf........... Sept. 19..... Gemn....... ! ...................... g Sl te 1. fereansfaesens 1 89,750
6 | Trotter, F. L.... .| 139 N. Second street ..... Furniture factory......... June 12 .....| Crown .. ‘ 1 .| No water used.
6 | Wilbur, H. 0., & Sons... 285-41 N. 3d st. & W.S. Bread st.S. of New st Chocolate manf.. . Sept. 2........| Crown .. 1
8 | Freeman, Sam’l F ........ 8. W. cor. Twelfth and Walnut streets......... Auction house.... .‘ April 15.....| Crown .. 1
" 8 |Gibson, John, Estate... | 2217 Chestnut Street.........coueeeiecerreeeiennns | Plaster of Paris factory! Feb. 12...... | Trident...|...... 1
8 | Land Title & Trust Co..| S. W, cor. Broad and Chestnut Streets...........| Oftice building............. |Jan, 22...... | Gem ... o o Py o ) | e MR 1
8 | Real Est.Title & Tr't Co.| 8. E. cor. Chestnut and Broad streets........... : Office building... ......... Oct. 26, G o L L 1 1
C‘g Adams Express Co........ N. W. cor. 22d and Ludlow streets «o| SLADIES.cerrrmrreneieanranrens Dee. 6 CIOWR ver|esenen fosusoir]sssess] samese ] I | [ NS 1
79 | Mack Paving Co.......... 1310 Axch 8treet....ccicsoncvessoniosssninssssmsansrssnses | Filter plant.........ccen0nne 0 o 0T e R LS IR | VR (] 1 fecoe donions 1
O%s Wanamaker, Jno......... 1226 Market street and rear ! LAundry coceennnes l\ Dac. 19...... : (07); )1 A (SRS SREPEY ERSN 1 [sstslessonalaesa]oesadonace 1
',—_?' Wernwag, C. T............. 1709 Chestnut street....icicuiisivs cimosssnisosansass ‘ Miscellaneous......ooieeeee 1 June 28...... ' Hcrsey....i...... ............ 1 |sasic]analamdea:liaas 1 el
9 | Wm,Penn CharterSch’l.| 8 S. 12th street [“ hool ‘ Dec. 20...... | (9) 1) 41 KR 5PA) Pty R e ) PR IOAS] PRRES: SRR  { (EA—— {Not charged by

ey



New Mefers Set—Continued.

Occupant.

eation, Business,

‘Lippincott, W. A.........

United Gas Imp. Co......
United Gas Imp. Co......
United Gas Imp. Co......
Mellor & Rittenhouse...
Miller, W ....c..covnnrranee
Seeds. Thos. M., Jr.. .....
Townsend, F. C., T'rs't..
Waells, Geo, B...............
Bell, Samuel, Jr............
Goodman, Solomon......
Roehm, John....ecenee...
Keeley, Mary E............
Keeley, Mary E............

Filbert s:., S. W. cor. 22d to Schuylkill R..... Gas works,...ocvniiiennns
Filbert s, 5. W, cor,

Filbert st., S. W, cor. 22d to Schuylkll R....

22d to Schuylkill R ...  Gas WorkS....veeueernnnns
Gas WOrKS. . cvenmeecvnnenn
214-18 N, Twenty-second Street....ccv oeenen . Laboratory........
238-35 N, Twenty-third street ...oeeeeeennn.
1025 Bact BLYCOL, i iiveiviissimsaissssansmuiisonons
2801-05 Cherry Street...vmeimenmnnss soeee Mi

8. 8. Vine strect E. of Tenth street....... ......

Foundary...c.coosnsssnsisess
EAQDATY. wiciiiviavsansiviv
Hat Factory......coiiiicia
Bakory.iiioniiiiisiae

Bath-house...........cie.

416 North Second Street......vevvereemeeranin,
‘211 Vine street.......ccouuiveennnnnns IR I e YRS

N. E. cor. Eighth and Willow streets.. ...
N. E. cor, Eighth and Willow s'reets.....c...

Miscellaneous.........usee

811-18 Fairmount avenue........... sssviagossavins] T OMDMAEY, ivsiepcaicrsrsirisss

Cooper, Wm, 8.........c0es

.| April 4

-847-51 N. 4th street and 848 Orianna strect...: Brewery.... e nees |

Miscellaneous.....ceeveesen |
|

N. W. cor. Thirteenth and Hamilton streets,| Brass workl................l

Name
of Meter.

Date
when Set,

Juve 13..... Crown
June 21......
July 6. Gem

Jupe 17.....
April 25..... Crown ..,
July 29...... Crown ...

June 4 | Crowa ... fiwe:s
Sept. 2 Gem

May 4........ t Crown ... ...
Oct. 19....... | Gem

June 7.....| Crown ...

April 2......

Crown ...

e

Trident...|......|

CrOWND s faivinilaners

Crown ... {uueci]aosii]

CPOWD il aienee]sssinstasussil asvimfvans | ase

wrrens nanes sinen

8 a4
S | 28
P g
v 0 T s
= - - o
| W B fuazematasnes

1
1

Gallons, l
consumed,

+47,013,750

| 27,219,000

4,230,000 |
374,250
5,250 |

180,750
6,879,750 |

‘} 35,250

83,000
906,750

Remarks,

.| No water used.

No water used.

9¢



New Meters Set—Continued.

l : l E Sz, | |
| | , —rr— | .
Occupant. i Location. Business. ! wurz:‘gel. ‘ \‘“l“';lcu‘_’r I 1 = ¥ i il c;":gl'l‘l’:“:d_ Lemarks,
\ ( 'z 1215|2122 8| E B
‘ [ ‘ N2 PRI TR | & =
Keystone Spring Wks. N, W.c. Thirteenth and Buttonwood streets. Spring works................ Dec. 8........ | Crown I E ..... I T soion fiisie) wssorussasgiasanssfosson]) 2 126,000
Hankey A. & Son, !'ne.. 2233-37 Vine street........... PR AT ‘ Foundry werereesrennesiassen JUR@15....... Crown \: | ! 1 964,500
Lucas, Littlewood & ‘ ‘ ‘ |
Davidson...coueeeneiennee 811-27 Taney street......uvvenneecieenneninnnnnnenee,. Storage house............ . June i4...... Crown S Rt P 1 369,000
United Gas Imp. Co...... : S.s, Callowhill street, East of Twenty-fifth st Gas Works....ooveeveeienn, ! May 3l.....| Crown o] 1 [oown]e 2 | 102,750 ‘
Estate of Mary Disﬁlon‘| 83 Laurel street............ Miscellaneous.... . Jan. 1 . Gem ... = ’. 1 ‘ 7,330500 !
.| 1210-20 Orianna street .... Dye house.... «| Fab, 10.....) Trident.........[....c. 1 1| 94,500 |
.| 1212-24 and rear N, Third street.....wueeieeee.. Packing house.............. ; Feb. ...} Crown: il i fica 1| 7,029,150 {
Heimgacrtner, Wm...... ‘ 1226~28 Frankford avenue.........ccoeeeeeseeruranns ‘ Brewery ...ccccieeeee May 2..... Crown ..|... .. [reemme e e 1 i 634,500
Hillman, C, Ship aml | - | | ! | o
Eugine Buh\hug Co.,. 1441 Beach and 1424-26 Beach Strect........... Shipbullding .....cveeees’” Mareh 5., Crown ... 1 [ = ot PR, Oan| R PO T 1,986,700
Gillingham, H. T......... ; 1708-12 N. Front st, and 105 Columbia ave... Carpet milli...coviviiiinn ! No7. 2j...... Ciown 1| E 1 1 E I; 2 Livisrsieneane.| No water usud.
Hauwilton, John.. ........ l N. E. cor. Howard and Huntingdon streets., Machineshop...e... | May 12...... Crowu ... G \ o [raans |1 e ‘ ...... i ...... 1 { 2,733,750
Harvey's, J., Estate...... | 1710-22 N. Fifth st. and 1711-13 Randolph st. Miscellancous.. ...........| Mar. 25...... Crown ..vfeeennn ‘\ ...... feornse I 1 | I e el B 1 l} 1,519,500
Harvey's, J.,Iiatatr.......f 1716-22 N. Fifth st. and 1711-13 Randolph st.. Miscellaneous.....eeeunee. " April 5...... Thomson ... .. A Joosers]sneene ; ..... R I P feesans ... 1 ’ 3
Hess, D. M.......... weeeees 8. E. cor. Turner and Mascher 818....ueeeneen. ‘ Miscellancous .. May 11...... i Gem....... Jini s ‘ ...... ‘ ...... I ...... - | T ) ‘ ...... ! 1 -
Hess, D, N..................! S, E, cor. Turner and Mascher 5¢s,.,,..,,...,....4 MiscelIaneous, e eepsieenesl NOY, 25.....,' C:own....[......i...... 1 l,l 1 ' I‘ el 3 ]} e

Ley



New Meters Set—Continued.

' |
[ Sz,
i Date Name X ‘ Gallons
Oceupant. Location. Fusiness. when Set. | of Meter. | 5 | & ! N [ A (R T Conpitiied: Remarks.
5 l clolalz|lLf |29 |8|%|
= gl 8| Q|- olel@ || a;®
K = "Ln.ﬂwial.i R R e O [ 3|3
= N X ‘ - = ‘ dld || | & &
S [ i £ 8 — S === | —— . S— —
19 | Schuck, Chas. & Bro.....| 2448-54 Franklin street........cooveiiniiieens ] NUISETY e iiviiiiiiiniinnnns | Mar. bi CrOWR i | cossfusansf anone 1 ‘ 40,800
20 | Dessait,Chas.. «ee| 1742-48 Mervine street and rear...oueenn, BrewWerya. iisiseissiarsossas Mar. Hl Gem....... 1 1,514,175
20 | United Gas. Imp. Co....| 2000 N. Ninth street, N. W. cor. Diamond st.. Tank wees| JUNE Toraeer| CPOWDLt| wenee 2 2,295,000
20 | Weber, Henry. .| 1408-12 North Eighth street .. Sheet Iron Works.., April b...... l Crown... 1 1,500
21 | Liebert & Obert...........| 405709 Main Street.........ceuveeeen cenennnnniennaans Spring Bed Factory......| Jan, 17......| Trident .. 1 235,500
~21 | Rox, Aux. Pumping St.| Roxborough............. 9050800 180090080snenstsassassirsse | HRIE oo v ot divaanppasivas April 13......| Venturi. o o TP PPN PPN (RN prrs - 1 1 |eeiee wwnseesannes| NOU charged by
i | Teter.
J21 | United Gas Imp. CO.....| E. 8, Main street, North of Ridge avenue......| Ta0K...ciuuiiniisianiennns | June 30...... G . ouaene forrans]esanacfenanie esvase]encans 1 fuesee ofesnans vl o1 75,000
kﬂ Ballanting, J..ousmeennnn Rear 161 Ashmead streeto e[ Cotton Millic e May 17,00 Crown. i veeee [ osfasuis b U PPRIY PN P 1 2,250
522 First M, E, Church.......| N. E. cor. Main and Iigh streets......... dvsssine| ONURCH casiissasnrsrsvisssons Jan. 14....... Gem....... ianane]asanss] svearafurtianfanasee LecLongan hnevsidbinsae 1 e,
722 | First M, E. Church......| N. E. cor. Main and High strects........ Church Jan. 14....... Trident.. |...... R st fos it oniays fsasas 1 g
~ :
‘& Good , S 1 W. 8. Ger town and 8. Chestnut Hill ave.| Dwelling.....ccccccvunuieeenes Jan.18....... Nagholliosalig ) 5 IR PR PO ATk FRE 1 450 | Not charged by
(@ Meter.
¥ Philada. Cricket Club...| N. W. S, Hartville and N. E. of 37th street...| Club House ................. June28... . | Crown....|......|.....]ocee]oeeee ) B [ PR wit, e =] ‘1 246,000
©enessnnrenss | 131 Behool lane. Dwelling......cciecveniennens Jan.13....... Trident s 2] I P B o] R I TR e 1| + 826,250 | Not charged b
Meter.
d Gas Imp. Co ...| 15 Rittenhouse street Shop. July 6. Crown.... a K L) NS TS () PR PP 2 1 150,500
Gas Imp. Co......| 8. 8. Collum street, E. of P. & R. R. W. Co....| Tank..........cccceee M L §11 5y (s Crown.... e D | 774,000
A0 A s . . 5
‘.f:,._';' ""v' NG { A ) . 23
t g 5 Ly

8¢€P



New Meters Set—Continued.

|
|
Occupant. Location. Business. whle):tget. | Nﬁ'&:g‘ | 4 | = ' )
% | EA
E ‘ BRI R
23 | Comly, James ...... mrssses 8. E. cor. Paul and Meadow Sts.....eeiinieannna.| Biryele Factory........... Nov. 24...... : Crown... ;[ 1 ‘y
23 | Dudley, William E.......| 3. E. cor, Unity and Leiper sts...cuouneeeeme| Milloine..| July 14: Crown e feereeefnnane Loves
23 | Ford, William R.......... W. 8, Tacony rd. S. of Orchard st Mill.... Oct. 24........ Crown....1 ...... ! ............
23 | Whitaker Bros............. | 8. E. cor. Frankford ayv. and Worrell st5. co...] Mill. veccervenensvenccsnnnes Mar, 3........ | Crown l.i ) G A
23 | Woodhouse, Samuel F.. 1526 Unity st., S, W. cor. Franklin st... .| Paint Works. .cccueeeanne June 29......’ Crown....
24 | Groves, George P.......... 8121 Haverford st....ccemeceiisnnrsssnansssnnissenies Laandry; i | NOYr ¥ | Crovou'
21 | Lindsay, D. 8§ ] 1901205 LaneastarmNes s R e Rths Grocery Store......ueee Aug. 24...... :Croun, :
= 24| Lloyd, H. U 3 1 S0 (R ot S Elec. Carriage Factory..; Jan. 17....... | Crown..... 1
v: 24 | Phila. Country Club.. .| N. 8. Conshohocken av. E. of Windmere av..! Club House...........ccu...| Oct. 13..... : Crown..... |!
}\24 l West Hope Pres. Ch..... 8. W. cor. Preston and Aspen sts. ORUTeR criviviisvisisesssind June l......." CROWR,dssisse]sisves (.
:; 424 l Vuleanite Paving Co...| E.S. 30th, So. POwelton ave.........cuuunveesnn| Stone Yard......ooeeineae .| AplL 29. ..... Crown.....| e I
P‘; 25 | Bill, Jno. R, & Co........ 1 1824 E. Clearfield St............ RO T NP AR PPP P UMl v anatasa] Jam: 200w Crown.....}coceeeferean I 1
=2 Deitrick, J. I, Exr......| 1826-32 E. Clearfield St......ccccccuaeerranseerivanans o181 £ ) | PR e e iy Nov, L. Crownailiahnn il
- 25 | Masland, C. H........c.... E.S. Collins st. N, of Kennedy st Cotton Mill Jan. 1..
28, | Rty C.'J wivversvorvaover oo [Cotton Mill...,.eeemseeeenee.| NOV, 23......

N. W. cor. Emerald and Wishart sts....

f

4-inch.

Gallons

consumed,

Remarks.

342,750
56,500
126,000
118,300
116,250
159,000
6,000
358,524
78,500
2,368,500
1,522,500
42,000
13,380,000

FETTIrrN

No water used.

No water used.

(354



N8 NRREE| Wad

@ .
J]o()(\')
2 2Ry

8

Occupant.,

United Gas Imp. Co .....
United Gas Iwop. Co .....
Cooper, J. W..ioviarinens
Federal Hat Co..v..cuuin.
Lindsay, D. 8 ...cueeee
Love & SoM....ccemriiaeens
Perseverance Mfg. Co...
Tatham Bros........eemn|
Dobson, J. & J....oovennens
Midvale Steel Works....
Warrington, J.....o.conenn
Kensington Electric Co.
Marshall, Wm. & Son...

Schmidt, R. C..ceerer vuveens
Carbon Dioxide and

Magnesis CO.vuvirrnne

New Meters Set—Continued.

Location. Business,
N. 8. Tiogast E. of Brabant stu.....c.coees ween Gas' Works i
N. 8. Tioga st. E. of Brabant st .......ccocuvene. Gas Works .......coceveaie

1720 Washington ave........cccccenineensensenanianses Cabinet Works .....o...e.

1434-36 Federal SIreet.....cccvvnnreiersennmenseansanss| Hat Factorya....oeeinens
28 South Fortieth street.......ovevieecneccnan vonn
NN s inrcncasnegasmands

Millcouiimasnsissonss

West side Thirtieth st., south of Locust st...

West side Thirtieth st., south of Locust st...

East side Thirty-first st., north of Waluut...., Miscellaneous........ PEET
Ridge ave., east side, cor. P. & R. Ry. Co...... Carpet mill...........cc...
INLCOVO WIS it iaens Susmsissas ssnnrssviiash sichrasas Kedeasasns Steel Works.....u.. vecesnss

2200 North Broad street..........ccuuus S evasoraaden Bicyecle factory ....oueee.

2207-11 Frankford ave. and 2206-12 Blair st..| Power house.....ccvveenne
|

1926-30 Boston street | Mill

Plumbing shop....cueee. ‘

Date Name

Si1zE,

When Set.  of Meter. —3 % F 3 . =
2 |S |8 |=lale
ZlE|2|815|5
z e =l |
July 19..... CYOW N, fuissutana fivvansbavini feaaisfonna] M8k
July 20...... Qemasnlianatanimalaailaaspaedaan| &

Octu1:ici:s
Jan. 20......| Crown.....}......
Aug. 22......| Crown... |weee.| 1

June 13......
|

Crown,...]ieeese]esoertisosss

Crowne. | wiiadiiislee %

June 13...... GO o1z 5udnsnuefsomsash saassafsepois fousnes

1845-49 Hazzard street | Mill

May 5.eeeee.| Crown..lueeees

June 8...... | Gemecnedbivsdemibonddonduasha

Jan, 28......] GeM..ciii! veeers fossnnef cnsanefuranes fannace fomnecfnens
Oct. 26....... Crown.... |«ees losenee

June23......t Gem......

June 25......[ Hersey ...|.....

Dec. 14....... Gem......

N.W. cor. Twenty-ninth & Montgomery av..| Magnesia Works...........

—

| Sept. 12......| CrOWD.... iweees

Total.

-

LI )

| Gallons

| Consumed. Remarks,

]- 26,701,500

492,750
’ 467,250
26,230
927,000
10,326,750
77,250
100,275 |
100,917,750 [
30,750
6,477,250 )
75,750

OFF



.
\
.
. New Meters Set—Continued.
A
| |
| Si1zE
I |
; I
. Date ' Name Gallons
= Deoapants Looation: Business, : When Set. of Meter. Consumed. Hemarky:.;
g | ‘
= |
33 | Evans, John Sons....... 3960 Marshall street....... O T T e T Y wrsanmeed Milliciiiciciiiisnmissis: | F€D; 2l.w.ccc Crown... ca:‘zso
34 | Arthur, James............. 5701-03 MArket SLreetl..ciiue iusssesimissisacianines| SEOrOLL e arieseesmmnanatanns April 1i.... Genl..... " No water used,
34 | Carroll, I, C. & Sovs.... East side Fifty-ninth street, n, Girard ave...! Brickyard....cccuuees wonns Feéb, 28| Crown. ... eecin [iiisss 66,750 \
i |
34 | Carroll, H. C. & Sons.... South side Girard ave,, bet. 57th and 58th...... Brickyard.....eomeereen . March 1..... CROWN cvel surcas]tesene 657,750
36 | Atlantic Refining Co... W. Passyunk ave., no. side, cor. River road.. 0il works....ccoesemsecvene. Auigust 9...| Crown ... 80,250 ‘
36 | Greaves, N. F.............. 8, E. cor. Twenticth and Tasker streets.......  Varnish factory....ue.. Feb, 7o Crown .olvves venees 43-,750
) 86 | Rosengarten, S. G........ S. W.cor. Thirty-fifth and Moore streets...... Laboratory .......c..eemees April 6......, CROWR wasfacsis]ssmeafrsmnvafsncas 459,750 J
= | |
" 36 | Snyder, Frank L......... 1738 MeCIeNan SEreet.........cowiesiccrsrmessionss]| DWENEDG corrvssernicvssronnes Sepb:8:] Glown i wuss 7,500 {“"‘ Sharged;by.
36 | United Gas Imp. Co...... ‘ S.side Old W.Passyunk rd. and river front.| Gas works.. Aug 9. g Gemn....... } sqgiso]
CSG United Gas Imp. Co...... S.side Old W.Passyunk rd. and river front | Gas works............ Aug. 9....... Crown...|..... e ;
-l
|
7 86 | Young,Charles A... East side Twenty-fourth st., S. of McKean...! Brick yard.....ccoovvvvnnns | Dee.14....... ] NAER o osdnesesalornsonfonsass cereennns, NO water used.
= |
~ = 87 | Batley, Thomus........ v 274430 Germantown avenue.. ... Hall.. | Dec.S [ Trident...... wessversreeesens| NO Water used.
A , . | ‘ | Not charged by
=37 | Bureau of Water......... . 5. W. cor. Hutchinson and Lehigh avenue...| Dwellings.... ...| Nov.3........| Deacon ... sesanssase susases Sastor.
37 | Christman,J. W........... 2923-25 North Broad street........cceceeernes Miscellaneous........ I Dec.19...... ' Crown ....f.ee.
37 | Ch. of the Resurrection 3301 N. Broad st., N, E. cor. Tioga st....... o i Church.......coonuamsiveriss l Sept.27......) Gen.......l... 46,800

1§y
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Ward.

|
‘ Occupant,

Adams, John

Potak. iinnsiinialoswiidissann

B 7 2 f20 o

i

Breuil, James F...........

| Electric Storage Bat. Co.| S. W. cor. Nineteenth and Allegheny ave

Leatherman, Joseph.....

2021 North Tenth street

.| South side Indiana ave., W, of Sixteenth st,

N. side Clearfield st., E. of Twentieth st

N. W. cor. Moyer and Harold streets

New Meters Set—Continued.

| w58 = I
| 817K |
S S
Location. i Date Name s [ } Gallons
Business. When Set. jor.\letcr‘f 1 P L - I W B SR R Consumed. Romarks,
|5 | [ = g | S|€|ls2|4d|[C|=
| glg|lela|O|2|2 | |a|=
L5188 R|E8(5|2(2|F(2
\ A L Rl - Bl e é‘&‘l—
Dwelling... e Crown....| 1 hesints 5 1 15,750 {g.::‘ef_h"y’d by
| | )
MM s sviomsivsasimsscsoviissal JADO 2D sisass Crown.... ... O R S i oo afes }: 1] 1,008,500
...... Foundry.ccuemccuncnscnises| MATGh e Crowntcee oo fcnee fovnessfvvseed | 1 fevenn] e ‘ 1 525,000
| { |
..... Electrie works............. Oct. ll# Crown.. . ... ‘) 1 60,000
........... [ Chalk works................| April 20.....| Crown, ‘ w3 507,000
1 A s , It e
\
e e l 4|28 |28 173020 | 114 5! 1 150 | 386,728,928
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Attachmenis made and delivered to Districts during the

year 1898.
Leap PP,
Attachments F
Districts. made and )
Delivered.

54-inch.

First 470 7,741
BOCOD ..vvuvesrssessesasssmssnsesesssassessasssnesses sreres 975 18,704
Third : s 730 10,281
FOUTER. .ocvovvuneermrasssesesisssssansissssessanssesenssssessens 542 9,088
Fifth . 276 4,027
Sixth..... ...... 1,820 30,180
Total : 4,812 79,971
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Including Ex

MATERIAL AND LABOR.

First |
District. |

£2,540 00

DISTRIBUTION EXPENSES

Durine THE YEAR 1898.

Second
District.

Third
District.

Fourth
District.

$2,340 00 ' £2,340 23 | §2,340 00

83 90 |

Lead couiveneinerenrasenmacesnisanssiseosnmrsnssssaneses |

GASKEL seeeenarccnieansaisesaaintanarosssnissane inansaicel 39 81
(07) 7 T o S | 70|
WO icii s sriabisaisinisasemunanasasppishinginenessos 700
PiPeS..uuenerernminiiainimiininir s e,
Small specials.....cccciviciicsissisvssniasisorss sueses |

Large specials.....cccucevenmsnsssioiasaiosse reasannee \ ..................
Frames and coven! 325 18
Hauling, transportation and hotel........... 90 00
Supplies, tools, small stores, ete 2,111 00

Plumbing and plumbing supplies
Meters, etc.

Repairs to buildings, ete.......
Brick, stone, lime and cement.....
TRUMDOLS ceoiis siovasssasssacasasosnss sesmansonion savins
Hay, feed, etc....

57 51
2,402 81

680 80

|

penses of Main Office, Purveyors’ Districts and Meter Shops.

Fifth

4

| sixth Distribu- |
District. District.

tion. |

Meter
Shops.

Main
Office.

§5,078 78 | 82,128 T8 |.cvcoricnrersemiefsuccacse snvesnns|ailonsasasassnses

wisganteas| SIZDBBL LTB ks shmas | aridmminiee
|

G BT b R [N e
870508 | v ssinmsinnsen

79 27 82 94 17 55 ’

74 10 \ 91 00 126 00 3150 | 185 30 leeereeroeresnnnens
.................................... ; 140 00 1 P IO
.................. | walis

| | |
........................................................................ e
406 04 380 50 183 75 94 67 ‘ 28276 uisivssiaesi]
180 00 50 00 45 00 35 00 100 00 3,785 86
1983 16 | 4,889 99 3,573 06 794 54 | 1,983 18 | 2,475 26
15 00 |.... o] 79 325 29 05 |...
|
P IR e B e 4 [T e T ‘ .................................... 61 25 |eeveene wadeisde
256 01 101 14 884 66 33 76 TTOX . 5 R Sl
188 83 819 15 707 25 281 19 08578 P st
518 72 668 40 749 99 181 42 7% 67

.

$270 38

3,489 17

9,164 68 |..
9,686 28 |...

39 30
15 87
103 11

$288 54

ToTA1LS.

$16,562 71
352 63
530 90
189 00

120,581 75

6,482 19
3,795 04
1,048 88
4,765 86
21,587 90
9,219 93
9,68 28
189 05
1,546 48
5,08 12
2,821 00

ia44
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Distribution Expenses—Continued.

I Sixth

First Second Third Fourth Fifth Main
Materlal and Labor, District. | District. | District. | District. | District. \ District. Office, Totals
Stable supplies §2569 05 | $189 10 $224 90 $316 50 $250 83 $22 25 $1,262 63
|
BVAD1E YOPRIRE. ...onachinssosssssnniasssssassimisvorsnia 193 05 215 99 351 98 197 88 b 53 29 965 74
Stable medicines. o isersuisereivesenns 36 76 | 19 13 175 38 00 soradh 105 63
Stable Bhoeing: s iidmviinisinssit Guiaa 199 00 | 114 00 163 55 148 00 834 77 $28100 | sl it = ns e 682 82 -
Supplies, stationory... .coeueeeeneinrirerescnnnee 272 24 ’ 288 77 279 88 | 181 09 18 81 96 24 $1,255 62 $3,224 92
W {Per 1 At N T veeeenes| 25,858 52 \ 20,621 06 52,520 86 30,325 34 11,642 87 46,094 82 4,053 03 213,583 38
ages...
BAIATY veuvrrerreenresneesiaessesnesnens| 4,640 00 I 5,006 50 676380  7,21979 | 1,730 00 | 3,209 00 29,667 49
TR e
Total cost of labor and material on ac-
count of distribution... $39,178 82 $69,735 90 $47,297 20 | $20,199 44 | $55,167 03 $5,597 19 | §454,779 83
Buildings, grounds, and reservoirs........|...... Sexsnigesssd ‘ $3,428 56 |.viiivnieninnnns| 82,178 14 | $3,205 42 704 95 |. wessamcasanennes|  §10,331 66
Bureau of Surveys, 1abor.....c weee evvans| e *14,949 58 15,308 33
Burean of -Surveys, materIala s i ssaee] ccassssessisvinin fsssosnssvoiions 149 60 1,689 43
Total labor and material..........c.......| §39,178 82 II 45,809 27 | $69,735 90 | $64,574 52 | $23,494 86 | $55,871 98 $5507 19 | $482,100 25

% Paid by Bureau of Su}veys.

a7
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APPENDIX D.

REPORT

OF THE

Saperintendent of the Construction and Repair Shop,

TWELFTH AND REED STREETS.

FOR THE YEAR 1888.

————
Philadelphia, January 9, 1899.

Mg. Joa~x C. TrRAUTWINE, JR.,
Chief, Bureau of Water. .

Sir :—I herewith submit the Annual Report of th
operations of the Construction and Repair Shop at
Twelfth and Reed streets for the year ending December
31, 1898.

Respectfully,
JAMES H. DEAN,
Superintendent of Shop.
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MERCHANDISE.
. Dr.
To stock as per inventory, Jan. 1, 1898... ....u.ov..eees $30,483 28
" Bolts and nuts 876 20
" Hardware........ 344 11
7573 453 41
Wrought iron ... 519.13
Iron castings.. cec.eceveenn. e een aens v 12,980 74
Brass castings.....c.couveninn crrieee saeseeiaens 4,155 62
Lead coating............... 518 52
Lumber... 588 18
Paints, brushea, etc 128 38
Oilg and tallow....ccco.. . oieeieieeannnnn R 39 54
Chandlery.. e ccreeisienrernererrninrrsernsiessecanns . 112 85
Coal...uuenn. v v 1,111 47
(6. 29 20
GUM ZOO0GE. ceveririereirarrrais i cr e eatisecnanes cenaen 376 20
Plug valves......coomvemrmrerinniinnennns 872 80
Brass fittings 78 32
) 077V, O PPPRN 1,161 54
Bricks, lime, cement, €1C...cccu v vvrvernuesrassieianen 317 93
Wrought iron pipe and fittings .....coooeeiiiieins 7 81
Forage, stable supplies, etC......... uvieirurnannne 165 10
Miscellaneous...cuiuuuiiieiniiin veves crvinrinnneanens 350 44 -
WaZES. .t eveerunieeeeeiaet coveiies ceneesaeae sennaans 32,829 61
—— $88,495 38
MERCHANDISE.
Cr.
First District......coceevenievecsrnnsseninnns erereerainaan $8,393 42
Second District . 6,459 94
Third District.eereruie coveieirannens oo S 11,155 42
Fourth District 14,259 09
Fifth District........ ... 1,998 01

Sixth DisStrict...cee ciieiciiiiiiiiiiins crrieiieieaes saenn 11,086 43

Spring Garden Pumping ~“tation.......ccccevvveiiinnens
Fairmount Pumping Station....... 564 82

Belmont Pumping Station. ...... 1,974 29
Queen Lane Pumping Station... . 1,665 72
Queen Lane Reservoir... 121 62

Roxborough Pumping Qr.anon ................... e 2,294 36
Roxborough Reservoir........

East Park Reservoir........ 166 52
Mount Airy Pumping \tauon 36 76
Frankford Pumping Station..coeies core cevvcienecennnn. 388 98

—_—— 12839 92



Distribution........ccccenennnn., s veneen ceseneieeeereeeanenes B187 83
Main office...........ccuun. 117 49
Meter Department ... 477 51
Hydrographic work 131 86
General buildings and grounds - 1,607 17
Fixed patterns...icveessmiceniiieriseisiriiseesrancens 1,091 72
Shop machinery.......ccc voevvarars won - 395 23
Construction and repair 8hop.....cc.evveiessciineenennneee, 1,462 47
Old metals...cooes viveeerainitir e e aaaiens 480 85
—— $5:952 13
$72,144 39
Total Cr.cvnviineianeriinisieeeecrrrnneesanenns $72,144 39
Inventory, January 1, ¥899.......ccciiiniiiiiiiiniiniiinnn, 34,700 25
- $106,844 64
Total Dr........... e eerre s ee e s ranas 88,495 38
Balance.....cooeeveenrninn essessesanuses sevseernsnensrasen . 18,349 26

INVENTORY, JANUARY 1, 1899.
150 No. 1 fire hydrants, at $25.00........ .c.ccvviinnes $3,750 00

3 4-inch stop valves, at 1100..:............... 33 00
126 6-inch stop valves, at 12.00.......c.ccevvveeieenn. 1,500 00
13 8-inch stop valves, at  20.00........ sreversssncase 260 00
33 10-inch stop valves, at 30.00........ccceuvrrennn.nn 990 00

5 12-inch stop valves, at 35.00... ..cocvirenrnennins 175 00

7 16-inch stop valves, at 60.00 420 00
6 20-inch stop valves, at 95.00. 570 00
2 30-inch stop valves. at 190.00...... 380 00

2 36-inch stop valves, at 300.00.........ccccceeeennns 600 00
—_—— 8,678 00

Finished parts of fire hydrants............cee o.eoe $1,763 38
Finished parts of stop valves
Finished parts of rotary valves.....cccoceve ceees

3,474 03
52 Old-style StOp SCTEWS.....coeuvueeicviriiiiies eniaies
106 Viney stop screws, at $2.00......... cooers covinnens
21 Barton stop screws, at $3 50..........
11 Barton bonnet and screw, at $8.00...
8 Drilling machines, at $45.00.......ccc00vviiiinnns
1,079 75
3 20-inch rotary stop valves, at $265..
1 48-inch rotary stop valve.............
1 36-inch check valve......... D, . 375 00
1 36-inch check valve, unfinished....cccooes vovenns 285 00
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1 20-inch check valve unfinished..............
1 86-inch rotary stop valve, unfinished......

500 00

1 Bell crank, unfinished......... SO sssusennse 15 00
76 Fish traps, unfinished............. v reene 240 16
480 New style stop screws, 4-inch to 48-inch....... . $1,470 25
107 Socket screws, $1.75........... soerressassate P ., 187 25
93 Spindles, $1.50.....0etrceerrannnnd S, 139 50
576 Iron bands, 4-inch to 48-inch............... veereenne $1,432 00
515 4-inch fire hydrant valves, at 70 cents............ $360 50
110 6-inch fire hydrant valves, at $1.59............ 174 90
60 4-inch fire hydrant valves, metal at $1.00....... 60 00
300 Frost valves, at 50 cents......ccvvereeenreenennenns 150 00
137 Fire hoe heads, at $L.75..ccoeruirmenriinnelvcninnas $239 75

30 Air pump rod straps, at $9.50,...ccc.iiiiiiinnnnn. 285 00
66 Air pump rod brasses, at $2.50 165 00
26 Sets, Gibs & Keys, at $4.50..c..ccceveenn sreseenes 117 00

Articles and tools carried in stock, issued to
ESEEICES - ceeeervrenerievrvrene s cennrnieeennne . $2,434 85

55,188 Pounds wrought iron at 13 cents.......c...... $777 82
2,466 Pounds iron forgings at 8 cents .- 197 20
18,552 Pounds steel... e e s 666 05
1,607 Pounds expanslon metal at 25 CentS.....vees 401 75
47,615 Pounds lead at 3.9 centsu.cuvirriersiaronnnnns 1,853 09
409 Pounds Babbitt metal, at 8 cents.... 32 72

135,420 Pounds stop valve castings, at 1.25............ $1,692 75
109,676 Pounds fire hydrant castings, at 140........ . 1,335 48
2,172 Pounds machinery castings, at 1.30........... 28 24
14,181 Pounds brass castings, at 10 cents.............. 1,418 10
2,025 Pounds Ajax metal, at 21} cents.............. 435 37
849 Pounds rolled brass, at 16 cents............... 135 84

$3,009 16

1,797 00
1,432 00

45 40

806 75

2,434 85

3,928 63

5,245 76

2,068 92

$34,700 25
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Principal Articles Delivered to Purveyor's Districts, ete.

|
WEDGK STOP VALVES, ;E Romanr PLuGs, . F1sH TRAPS,
fé‘ i :
Districts. s alalalalals g el 5 g
1R85 13 2818 8|2 18 812|283 |4|515|2/3/8:¢
2l3|a(2|s|s|e(2|e|g|8 (2|2 |& & |FIF|3|T(2
FEBecoceccannerevecnmnnsssasens sessenen 107 | 107 | 9 {64121 [ AL U OO O 104 | 198 | 2 oo oo e
SO0ONM.cverrcreersvrerrscerieenes woeene| 76 | 12| 188 185 | e eerefrare 106 | 144 | 88 [ SO VOO
ThIF coeermeeenre e s cerereereee 201 | 6| 202 6 ... L. T 1 e Lo fooen e ferinns 86| 144 | 299 | oo fooneesfuvnnn e
FOUtB. v oo e sevesees e 12 L 27 o 6 [ 18 frisfornns C I - 1| 2/ 18| 16| 84| 78 |lifon B
Fifth oo cvecienis e o] 80 | 40 18 |, B 20 2| 8| 1 [ ern e fennens 13| 36 JRTPENE R OO
SIXUN s erricnnnsessesmse e oo BT oo 196 (14 2128 2 frfuveen POPR NN SO OO 240 | 190 | 175 |ercfuvnens S OO OO
Meter Department........ue.eaeeenfsresessas | sraees [SRR PR PROSIN UTY PO sosves]asessa]sececfisanee| sorene scsene foscrns]sosassses] sancenses 18147 (27| 6| 6
Works, TIPS FHPINN RSV IUOIN P e | 211
G 2T 663 (23| 828 64 65(84| 4/ 8| 5| 2f 1| 1| 2|18| es6; vac | 634 |18/ 47 |27 | &6/ 6

Iron Bands.

16%
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PRINCIPAL ARTICLES MANUFACTURED DURING 1398.

744 No. 1 fire hydrants, at $25......... ssnesse sessseess $18,600 00
23 4-inch stop valves, at $11........ccoovinner vuenns . 253 00
935 6-inch stop valves, at $12.....cccoinnneies aees . 11,220 &0

60 8-inch stop valves. at $20.....c.ocvevnrerir cienn 1,200 00
77 10-inch stop valves, at $30......cc..coviiiirnnninen 2,310 00
92 12-inch stop valves, at $35........... ST 3,620 00
9 16-inch stop valves, 8t $60.....c.cceivvinierenreeens 540 00
5 20-inch stop valves, at $95 ....... ...ocoeerininnnn. 475 00
5 30-inch stop valves, at $190......cccvivvmiereninenes 950 00
2 36-inch stop valves, 2t $300.......covviviirrnnnnns 600 00
3 20-inch rotary stop valves, at $265................ 795 00
1 80-inch rotary stop valves, at $385... ........... 385 00
2 36-inch rotary stop valves, at $525......c00ueune 1,050 00

3 48-inch rotary stop valves, old style, at $665... 1,995 00
10 48-inch rotary stop valves, new bell end,at $550 5.50) 00
1 48-inch rotary stop valves, new style flanged

end, 8t $570 cevveriin ceriiiie i e 550 00

2 36-inch check valves, at $375. ......... v veee 750 00

6 6-inch 4-way stops, at $30.......cevmriiiirnnennnnn 180 00

2 Truss foot bridges for Roxborough reservoir... 508 60
1,822 Wood plugs, at 50c. . ceeesrrenerveeeeneeeee 661 00
774 SBtop box risers, at 35c crerseenreenes ee 270 90
180 Fire hoe heads, at $175 315 0o
103 Fish traps....cccc. cooeieeieieniiiiiiiiie e ... 386 00
216 Tron bands.......ccevevvees corivnveiveiernenneiiiaeaen 1,109 75

—— 54124 25



APPENDIX E.

Report of Assistant in Charge of
Hydrographic Work.

——————————

Philadel phia, January 31, 1899.

Mg. Joux C. TravrwiNg, Jr.,
Chief of Bureau of Water.

Str:—The following report on Hydrographic Work and
data collected during the year 1898 is respectfully sub-
mitted. ‘

Rainfall observations at twenty-two stations, three of
which are provided with automatic gauges, have been con-
tinued, completing sixteen years continuous records of data
relating to precipitation.

Stream flow observations by automatic gauges on the
_ Perkiomen, Neshaminy and Tohickon streams have been
continued, completing fifteens years continuous records.

Observations on the Wissahickon, begun last year, have
been continued, making one year and eight months of
recorded stream flow.

Observations on the Schuylkill, with the automatic
stream gauge put in operation fast year, have been con-
tinued at Fairmount.

The amount of rainfall for the year ending September
30, 1898, on the area comprising the watershed of the
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three streams, was 46.21 inches, being 2.16 inches less than
the average for the past fifteen years, and 0.68 inch more
than the amount for 1897,

The greatest monshly rainfall during the year, 6.39
inches, occurred in November.

There was a deficiency in the months of October, March,
June and September, and an excess in the months of No-
vember, May and August. The remaining months show
an average rainfall.

On August 3d occurred the most terrific electrical and
rain storm on record in this City. The automatic rain
gauge at Thirty-second and Spruce streets showed that a
light rain fell from 5.20 to 6.45 A. M.; there was also
a very peculiar yellow light from about 5.45 to 6.06 A. M.,
which’ gave familiar objects a strange appearance.

About 8 A. M. the sun shone through the clouds and
it scemed as though it would be an ordinary sultry August
day. About 10 A. M. black clouds began to gather, and
it soon became very dark; at 11 A. M. the storm of
electricity and rain began moving in a nearly due east
direction, the rain coming down in torrents.

The centre of the storm seemed to pass near the City
Hall. The wind, for a short time, was very strong from
the northwest, tearing flags to pieces and blowing signs
and awnings into the streets. At 11.40 A. M. there was
a sudden lull in the storm, which continued for about fif-
teen minutes, when the wind shifted and the storm seemed -
to return over the course it had previously followed, and
from 11.55 until 12.40 its force was even greater than
before. The City Hall was struck by lightning several
times. -

The storm was a purely local one. At Jenkintown, 10
miles from the City Hall, the storm was not of an unusual
character, and at the Forks of the Neshaminy, 20 miles
from the City Hall, the rain was not sufficient to lay the
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dust in the roads. It appears to have had no unusual con-
ditions outside of a five mile radius from the City Hall.

The automatic gauge recorded 4.60 inches of rain in
2 hours and 45 minutes. During 90 minutes of this time
4.65 inches of rain fell, or at the rate of 8.10 inches per
hour. )

For the purpose of comparison I have made the follow-
ing computation of this volume of water falling on an
area of 10 miles in diameter with the City Hall for a
center. One inch of rainfall on one square mile is equal
to 17,378,742 gallons, or 4.65 inches on a circle 10 miles
in diameter would produce a volume of water equal to
6,351,000,000 gallons, or about as much as the Queen
Lane Pumping Station could pump in 80 days if all the
pumps were run at their full capacity, or five times the
total reservoir capacity of the City, or, allowing 300,000,
000 gallons per day, it would supply the City for 21 days
with pure rain water.

During the year twelve storms occurred in which the
rate exceeded 0.25 of an inch per hour. The automatic
gauges at Spring Mount and the Forks of the Neshaminy
recorded fifteen storms each in which the rate exceeded
0.25 of an inch per hour.

The following tables, compiled as in previous years,
accompany this report:

I.  Monthly precipitation on sundry water sheds.

) Philadelphia.
I i Rain storms exceeding } inch{- Forks of Neshaminy,
’ J per hour. - Spring Mount or Frelerick,
1v. [ Perkiomen Valley.
Perkiomen,
V. Inches of rainfall flowing in the { Neshaminy.
| Tohickon.

VI. Average vield of streams.
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Perkiome-,
| Neshaminy,
VII. Comparative stream flow { Tohickon,
| Wissahickon,
| Schuylkill.

Perkiomen,

VIIL Neshaminy,
}Monthly and deily yield of { Tohickon,

Wissahickon,
{ 8Bchuylkill.

Observations on the flow of the Wissahickon show, for
the year, an average daily flow of about 62,600,000 gal-
“lons. The low flow of this stream is much in excess of
the others, but, as stated in last year’s report, no satisfac-
tory explanation can be given for this.

The automatic recording gauge at Fairmount has given
a better and more satisfactory method of computing the
flow of the Schuylkill river at the Fairmount Dam.

The results show that with a yearly rainfall of 49.53
inches, 24.39 inches are found flowing in the stream. The
maximum daily flow for one month was 4,258,000,000
gallons, and the daily minimum flow for one month was
440,400,000 gallons.

1t is mueh to be regretted that Councils have disallowed
the annual appropriation of $1,600 for the continuance of
this survey during 1899, and that it may therefore have
to be abandoned. The great fluctuations in flow of our
Pennsylvania streams can be ascertained only by patient
and systematic observations extending over a series of years
sufficiently long to clearly indicate periods and continua-
tions of low flows.

Before the pending question of a future water supply
for the City is settled these data may prove of inestimable
value.
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The following named persons have been engaged as ob-
servers and rodmen during the year:

John G. Hilsman, rodman and gauge observer, Rush
Valley P. O .

George W. Wood, rodmap and gauge observer, Spring
Mount, Pa.

A. F. Stover, rodman and gauge observer, Point Pleas-
ant, Pa.

Dr. George M. Grim, gauge observer, Ottsville.

George Louder, gauge observer, Smith’s Corner.

Dr. J. A. Roth, gauge observer, Seisholtzville.

A. W. Walton, gauge observer, Doylestown.

H. L. Shull, gauge observer, Lansdale.

The Bureau is indebted to the following persons who
bave kindly furnished rainfall records: '

Mr. Thomas MacKellar, Germantown, Philadelphia.

Mr, J. L. Haneock, Quakertown, Pa.

Sergeant L. M. Dey, U. S. Weather Bureau.

Mr. Benjamin Shoemaker, Pennsylvama Hospital,
Philadelphia.

Mr. E. F. Smith, Engineer of Canals, Reading, Pa.

Mr. Thomas J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

During 1898 all observations on rainfall were taken
uniformly in accordance with the instructions given at the
beginning of the year.

Yours respectfully,
JOHN E. CODMAN,
In Charge of Hydrographic Work.
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TABLE II.

Rain Storms exceeding in rate 0.25 inches per hour as re-
corded by the Automatic Rain Gauge at Philadelphia for

the year 1898.

AUTOMATIC RAIN GAUGE.,
TOTAL FALL. MaxiMuM FALL.
DATE OF OBSERVATION. . =3}
. 2 1z (=, | % F 255 | 4
28 &~ *a§ 83 |y i
2|35 2% | %2 |s5E) 4
£ F & B
February 20th, rain storm 274 | 64—10 62 28 183
May 8th, rain storm..... 1.60 | 21—35 40 40 60
May 13th, rain storm.... sesane 88 | 6—15 73 10 438
May 21t, YAIG StOTMrreevrserere| 98 | 6—40 | .66 5| 264
June 28th, BDOWEr...c.coirrirnninasninsas 91| 6—40 60 15 2.40
July }th. BhOWET wuvivieearanrnsnsnassiane 117 | 4—06 1.00 35 1.7 3% é- X
July 27th, BhOWer ieermreesieee sransans 81| 8—45, 32 25 77 [E-,g§§
August 8d, rain storm 469 | 2—45 | 4.65 90 | 8104 '§i § 2
August 5th, shower.... 125 | 5—50 50 | 30 1.00 lg g 8‘5
October 26th, rain storm 155 | 17—456 .80 15 1.20 ;
November 10th, rain storm........... 1.86 | 1105 55 15 2.20
December 4th, rain storm............ 110 | 1239 40 l 8 8.00
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TABLE III.

Rain Storms exceeding in rate 0.25 inches per hour, as
recorded by the Automatic Rain Gauge at Forks of Ne-
shaminy, for the year 1898.

AUTOMATIC RAIN GAUGE.

ToTAL FALL, Maxivum FaLr,

DATE OF OBSERVATION. . a4 . . 5 3%

25| 5| 38|58 |ixs| £

e B E HE G
AT A A
February 20th, rain storme....c....| 3.64 | 84—10 1.00 80 1.00
May 8th, raln stOrm. ... verrennnst 288 | 22—80 25 20 75
May 12th, raln storm...........cceeeeee 60| 1—15 A5 15 1.80
May 21st, raln StOrM.....coereerevarens 85 | 14—45 30 12 1.50
May 24th, rain stOrm.......ceveeennne 42 | 1815 40 185 1,60
June 25th, shower............... . 87 | 1—00 30 20 50
" July 218, ShOWET....vvvvvrrsrennnss] 267 | 8—00 | 225 | 800
August 4ih, rain storm.... . 68 | 800 40 17 141
August 5th, rain storm...........c.u. 164 | 7—00 40 18 188
August 18th, rain storm.............. 92| 8—40 .50 80| 1.00
August 19th, rain storm............... 1.80- 7—20 45 20 1.85
September 23d, rain storm ........... 1.10 I 11—1sF 25 15 1,00
October 14th, show 41 [ 420 25 30 50
October 19th, rain storm..... 54 | 720 27 60 27
October 224, rain storm.... 111 | 20—45 20 13 80




year 1898.
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TABLE TV.

Rain Storms exceeding in rale 0.25 inches per hour, as re-
corded by the Automatic llain Gauge at Frecerick for the

DaTE OF OBSERVATION.

AUSOMATIC RAIN GAUGE,

ToraL FarLL.

MAaxmMuM FALL.

| _ P 8 . P § é Remarks,
TR A RTRN B
| 32 | 55 | 8% | §f | %%
! <" | A& < g7 | &~#8
February 20th % 3.02 | 69—35 .60 60 I 60
May 8th, rain storm.... 200 | 2180 | .20 25 .40
May 15th, rain storm... 1.25 | 1000 A5 10 | .90
May 24th, rain storm... 40 | 1330 .30 20 90
July 19th, shower 142 | 4—10 80 30 1.20
July 20th, shower .......cccccciueiunennns 5| 4~15 40 25 96
August 10th, rain storm .............. 1.54 | 21—40 35 20| 105
August 19th, rain storm..........c.... 322 | 8—15 90 45 1.20
September 7th, shower..........cc.ou... 1.11 | 200 40 22 1.08
September 23d, rain storm ........... 126 | 9—00 35 22 .96
, October 14th, raln storm............. B0 | 420 25 15 1,00
October 26th, rain storm.. ........... 1.26 | 21—00 45 30 90
November 10th, rain storm........... . 1.93 | 20—20 25 60 25
November 19th, rain storm........... 1.90 | 87—00 25 60 25
December ftb, rain storm..........eeee 1.28 | 1125 45 2 1.08




Inches of Rainfall Flowing in the Perkiomen, Neshaminy, and Tohickon Creeks.

TABLE V.

AVERAGE POR 15 YEARS (1883—1898).

PERCENTAGE OF TOTAL
AREA.
w A
ATERSHEDS. n ] 5 .
Miles. | B | 2 Bl
s .
5| £ i1 2184
R H a2 | 5
g | & | & S | & | &
Perkiomen, &l Frederick, 15-years...... w2 | % | M| 2 295 | 882 | 350
Neshaminy, below Forks, 15 years.....| 1393 | 6 | 92 | 8.40 | 4.14 | 3.46
Tohickon, 15 years.........o.uueenne aen 1022 | 24 72 ‘ 2 2 {398 | 480 | 4.40
Maximum 15 years ........oceee e 540 | 9.73 | 558
Perklomen, at Frederick...ovueeeiiinin .
Mini 15 FeArs...uuiveineienis enens 059 | 1.25 | 156
Maximum 15 years......cceeienieee 6.77 [ 10.44 | B.55
Neshaminy, below Forh.....‘.............{
Minimumw 15 years......eccvrennne.| .60 | 0.90 | 1.51
Maximum 15 years.............oooeeee. | 734 110,41 1 6.37
Tohiekon ....... cvvnievarisnenacs {
Minimum 15 years.........c.ccccovenee 054 | 1.19 | 1.83

April,

2.17

2,58

3.48
097
3.67
1.03
4.76
0.78

I June.

0.17
3.47
0.04
6.41
0.11

2.48
0.28
8.37
0.14
3.76
0.10

0.16
351
0.03
5.49
0.04

October,
November,

1.80
1.61
0.8 | 226

2.88
0.20

6.67
0.34
2.55 | 6.31
0.06 | 0.11
3.54 ! 7.97
0.05 | 0.14

377
0.91
4,56
0.41
4.28
0.67

Anuual,

19%



TasLe VI—Average Annual Yield of Sundry Watersheds to October 1, 1898.

Av Average yield in | Average yield in
Period Area | Avers nlm Per Av:lng_eld Average cu’gﬁ et per cubic feet per sec-
Watersheds. covered in run flowing | ocent. | apoualyield |dally yleld | Jooonq per | ©0d per square
years. | wmiles, ‘g off in ﬂ°'}°g .um o square mile of m“",“ d“;'l“g;
Lo inches, off, gallons, ons. ; ares for each inc
inches, J ga drainage area. | i)
Perkiomen, at Frederick.., 15 152, 47.618 167,840,000 0.0360
Neshaminy, below Forks 15 139.3 47.768 149,886,830 0.0348
Tohickon, ... 15 102.2 49,746 187,215,600 0.0417
Wissahickon veas 124 64.6 48 651
Schuylkill 1 1,910, v nsssouisssress | anavnosharesnsussuveasanssaasnnusnsstssannssvasnrasysess
Sudbury, M: 23 5.2 45,767 012,436, 79,486,400 0.0356
Croton, N. Y.. 19 338.0 45.970 135,400,000,000 | 371,600,000 0.0365
TaBLE VII—Comparative Daily Stream Flow, 1897 and 1898.
MaXIMUM GALLONS. F MiNIMUM GALLONS.
Area of .
Watersheds, watorshed. [ Date. Date.
i Per day. Per square mile, Per day. Persquare mile
|
e ; JERR S S
Perkiomen . ... ol 152 ’ 388,554,000 28,6'10,000 February 20th 7,705,000 5,600 September 19th
Neshawiny ., 1993 3,280,581,000 23,600,000 February 2 th 3,815,000 27,400 September 2ist
Tohickon .. 102.2 2,5%8,442,000 26,300,000 February 20th 2,715,000 26 000 September 20th
Wissahickon 64.6 976,955,000 15,123,000 February 2uth 12,469, 00 193,000 September 20th
Schuylkill 1915, 15,041,000,000 7,875,000 February 20th

Go¥
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APPENDIX F.

REPORT OF CHIEF DRAFTSMAN

Philadelphia, January 31, 1899.

Mz. Joun C. Travrwing, J=.,
Chief of Bureau of Water.

Sie:—The following report of work for the year 1898
is respectfully submitted.

One hundred and sixty-five (165) drawings, as follows:
relating to the construction of buildings, boilers, engines,
reservoirs, intakes, conduits, chimneys, maps and profiles
have been made and recorded, besides a large quantity of

material relating to statistics, of which diagrams were made

but not recorded.
Buildings...uuiieimierreniiiieivrinciisinnn cosearaseiesins coneeares 35
ReBEIVOIIE oot e ieeeeite e e e eean e eaee e s renias 31
BOilerB.ciivviieiiiiieiiic e e e seaer e 20
Special castingB...uce.e vrerimiiiriiine crsreeecuiiicieenieranae 9
VAIVES. oot cerrrennncrae e e eneanis ceeanesennaes 5
Filter plants ..ucuuuiiiiiiiiininiinrieiiiiiice s ee s 6
Pipe plans....cocuvveiiiiiiiiiiiiinii i s e 18
FUFNItULe «oooiiiiiieiiie s e cceeere ceeenereansee s ann s 6
Miscellaneous diagrams, €tC........c..covee veesrevenvnnnsvvnnnnne 35

Many of these drawings required much time, study and
labor in perfecting them.

Specifications were prepared for work which required
to be advertised as follows: the chimneys and flues at Bel-
mont and Roxborough pumping stations, one 150 and the
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other 175 feet high; a boiler house and seven new boilers
for the Belmont station; a boiler house and six new boilers
for the Roxborough station; the proposed new basin No.
3 at George’s Hill, West Philadelphia, and the two pro-
posed 5-million gallon: compound pumping engines for the
Roxborough station.

The roof truss of the boiler house extension at Belmont
station was very unexpectedly condemned by the Building
Inspection Department, but when it was pointed out that
the truss was a copy of the one already on the 100 feet
of the old portion of the building, and that it had stood
the test of over thirty-one (31) years of use, and showed
no signs of weakness, the contractor was allowed to pro-
ceed with his work. A change of plan would have re-
quired the removal of the whole roof and would have put
the Bureau to much unnecessary expense.

The steel construction for the roof of the proposed new
boiler house at Roxborough station was also inspected and
suggestions were made for some changes, the principal
one being made on a misunderstanding of the drawings.

Very little delay or inconvenience was experienced in
moving the drawings into our new quarters in the City
Hall. The system of keeping the drawings, and the com-
plete manmer in which the Building Commissioners had
fitted up the dranghting room, making it a comparatively
simple operation for the draughtsmen to rearrange them.
All drawings are now being arranged and indexed on cards,
which will simplify the matter of reference to any sub-

"~ jeet sought.

From data prepared by the Inspectors of this Bureau.
two hundred and thirtysix (236) calculations for boiler
horse power were made.

From these calculations are determined the water rents
to be paid by owners of steam boilers using City water.

During the year the photographer employed by the
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Bureau and detailed to this Department, made about 3,500
blue prints of various parts of machinery, detail plans,
etc., which were used at the machine shops and stations.
About 300 photographic prints were made, including
views showing work durmg the erection of the stack, ete.,
at Belmont pumping station, also views of Shawmont,
Roxborough and Queen Lane stations.

Several views were taken showing the position of water
mains across the Reading Subway at different points, also
of the ground selected for the new basin No. 3 at George’s
Hill, West Philadelphia.

In the preparation of plans for this basin all available
data was used and studies were made of existing reservoirs
which present any features which could be made use of
in designing this work. For this purpose a visit was made
to the Jerome Park reservoir, New York, the Highland
Avenue reservoir, at Pittsburg, and the Brook Farm reser-
voir, at Trenton.

. A visit was also made, with the Committee on Plans
and Improvements of the Commissioners of Fairmount
Park, to Boston, to examine reservoirs constructed with
long sloping banks, with a view to the application of this
feature to the basin contemplated.

As a result of this visit the new basin was designed with
a sloping bank on the north and west sides and a masonry
wall on the south and east sides.

I have supervised the construction of the seven (7) steel
boilers for the Belmont pumping station built by Messrs.
Robert Wetherill & Co., Chester, Pa., also the six (6)
steel boilers for the Roxborough pumping station, built
by the I. P. Morris Co., of Philadelphia.

The steel plates for all these boilers were rolled by the
Lukens Iron and Steel Co., Coatesville, Pa., and I in-
spected these plates also.

The specifications for these boilers required that the
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steel plates be made by the open hearth process, shell and
heads, flange steel, combustion chamber and front tube
sheets, fire box steel, tensile strength 52,000 to 60,000
pounds per square inch, elongation 25 per cent.

The steel plates for the Belmont boilers were inspected
during the last week in August, those for the Roxborough
boilers from November 21st to November 25th.

The accompanying tables of tests of steel plates show
that they fulfilled all the requirements of the specification.

The daily pumpage chart and the daily stream- flow
charts for hydrographic work have been prepared as in
former years.

I desire to call your attention to thie limited force of the
draughting and engineering corps, and to the entirely in-
adequate length of time often allowed for work which
requires much patient study and labor in order that the
best results may be produced.

Very respectfully,
JOHN E. CODMAN,
Chief Draughtsman.



TEST OF STEEL BOILER PLATES

Made by John E. denzr;/:, Chief Draughtsman, Bureau of Water, Department of Public Works, at
Lukens Steel Co., Limited, Coatesville, Pennsylvania, September, 1898.

o
— {
) ! ELONGATION
MEASUREMENTS, Strain in eight inches, REDUCTION OF AREA.
in | i
MARKS. Aﬂ;li;ed pounds T , REMAEBKS,
per 8q. . Elongation N
Breadth Width.| Area. inch, | Elovgation | “ORFEOR |, 0 ien| widwn. | Area. | PO
percentage, I
Elastic limit.
1 1,035 560 580 17,700 | 30,520 L R PO reeens siesea|ressreraosessrrasissssas|ansane sesren Corrugated flue.
31,000 | 53,440 1.00
5733 32,800 | 56,550 1.50
. 33,500 | 57,760 2.48 31.00 .690 310 214 | 681
A Elastic limit.
2 1,605 580 .888 27000 | 30,410 .50 .
' 44,000 | 49,650 1,00 .
5733 H 48M 54,610 1,50
| 50,800 | 57,200 220 21.50 1.060 | 360 | 882 | 57 Nows, —Bailers 8 fmo inches di-
| inch shell. Built by
' - - Robert Wetherill, Chester, Pa.,
{Elastic limit 1898, .
3 1485 | 575 | ss54 2,700 ' 32,430 50
i 41000 | 48,000 1.00
5733 48,000 ' 56,200 1.50
i 48500 | 56,790 2.40 | 30.00 1060 | 340 | 360 | 578 .
—— ! i S
! Elutlcllmlt ’
4 1086 | 582 602 19,000 | 31,660
32,000 | 53,160 100
5733 83,900 | 56,310 1,50
35,100 i 68,300 2,24 28.00 710 .340 241 | 60,

L9¥



Test of Steel Plate—gontinued.

.

MEASURKMENTS, lnh‘:ﬁ];(:‘i:lc%l:s. REDUCTION OF AREA.
Bt{ain
n
MARKS,| | "ﬁ,‘,’,ﬁ?" pounds B N REMARKS,
| per sq. ongation -
Broadth| Width. | Area. | inoh. | EPRENON | in " lBreadth Width.| Area. | FeTe
| percentage.
Elastic limit
5 1033 582 602 18,300 | 30,400 .50
300 | 51830 | 100
5733 33.800 56,150 1.50
,200 56,810 2.40 30.00 110 .360 256 574
Elasticlimit
6 1.035 577 597 19,100 31,990 .50
31,000 | 51930 |  1.00
5733 33,500 ,120 1.50
341600 | 57960 | 240 30.00 00| 320 | 224 | 624
Elasticlimit
7 1.485 573 0 .851 26,100 3 ,670 S0
X 51,700 1.00 )
5748 47,000 | 56,220 1.50
49,400 58,040 2.60 82.50 1.050 300 815 63.
. Elasticlimit
8 1085 | 684 | 604 19,000 | 31,460 50
31,000 51,340 1.00
5783 34,000 56,390 1.0
34,400 56,960 | 2.43' 81.00 710 330 234 61.2

89F



Test of Steel Plate—Continued.

ELONGATION

69¥

M EASUREMENTS, in eight Inches. REDUCTION OF AREA.
Stinin
: n
MARKS. | ‘m‘d pounds
’ per Elonigation Elonfauou Per-
Breadth, Width.| Arca. q. in, n n Breadth| Width. | Area, 3
inches. |perceftage, d
{Elasticlimit|
9 1.500 570 855 27,000 | 31,580 50
43000 | 10,290 1.00
5733 49,000 E 1.50
50,400 | 58,940 2.24 28.00 1110 .360 422 50.6
Elasticlimit
10 1.500 585 .878 28,000 31,890 50
: 44,000 | 51,110 1.00
57383 48,300 55,000 © 150
50,000 | 56,950 2.20 21.50 1.080 350 378 57,
—— e —. —— |
‘Elasticlimit
11 1.035 582 602 19,500 32,390 50
30,000 49,840 1.00
5738 32,300 53,660 1.50
84,500 57,310 2.32 2900 700 .330 231 61.6
| |
Elasticlimit
12 1.035 585 605 19,200 | 31,780 .50
. 31,000 | 51,240 1.00
5748 33,600 | 55370 1,50
i 34 2.32 29.00 [ 720 360 ,259 57.2

600 | 57,190
|




est of Steel Plate—Continued.

i T
MEASUREMENTS. | ‘i i""(,'i‘:{‘l;'f::;"& REDUCTION OF AREA.
. Strain | e | —— e —— i —
. Appliea | i :
MARKS, o rg;m.l‘-; Flongation ‘I | REMARKS.
. o S0 Klongation | 77 :
Breadth, Width, | Area, inch iy adth’ Per-
| i inches. porc‘ilr:mge Brmdth‘.wmth.: Area. centago|
| | ' \ |
N | | | 1 H
|~ — = [ ol e A o
b Elastic limit. !
13 | 1.500 565 848 26,000 | 30,660 50
158 43%‘300 50,940 1.00
5, 475 ! 1.50
| 49,000 | 57,770 2.44 30.50 1.050 310 326 615
1
Elnstic limit
14 1.500 561 B840 27,500 | 82,730 S0
C 44000 | 52370 1.00 |
5,783 | 48,000 | 57,140 1.60 |
49,400 | 58,800 | 2.40 30.00 1.060 310 329 60.8
Elasticlimit!
50 ¢ *
1.00
1.50
Elasticlimit
r 50
1.00
et . , 1.50
P 7R SV TSPT FOLOPPCNES LU TSI ¥ — 2 ' .
M 'l.l’ Mot = —— - T B N T T e o e s N B T o o
) : B Ve B 4 - ™ " .V,‘, Lo . l.‘lp!,h,(
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Test of Steel Plate—Continued.

MEASUREMENTS. nﬁﬁﬁﬁ:ﬁt, REDUCTION O AREA.
St{;in
MARKS. Af’&‘lfed pounds ) REMARKS.

. : per sq. | Elongation Elonfatlon Per-

Breadth| Width,] Area. inch. mn n Breadth| Width.| Area. .

inches. | percentage. o
Elastic Hmit,
50
1.00
1.50
Elastic limit|
50
1.00
1.50
Elasticlimit

1 1,020 670 683 20,500 | 30,010 Y. J SUPRSIPRROTN FRSRUNIN POUIPRIEN IV PSRN Fire box flange.

35,000 | 51,240 1.00
5713 40,000 | 58,560 1.50

41,000 | 60,030 2.00 25.00 710 440 812 54.8
Elastic limit

2 1,020 650 .663 20,000 | 30,160 D0 fecserssarascsorses FRTSIIRNTT PRI P wsesesnnnn.| Fire box flange.

34,000 | 51,260 1.00
5718 39,200 | 59,120 1.50

40,200 | 60,620 2.04 25.50 720 410 295 56.5

Ly



Test of Steel Plate—Continued.

MEASUREMENTS. ixf:eri‘g’l:??:égga. REDUCTION OF AREA.
Strain
in
MARKS. Aﬁ);;l‘;ed pounds . REMARKS.
: per 8q. Elonigthon Elongation Per
Breadth| Width. | Area. inch. n in Breadth| Width. | Area, | =5 N
inches. |percentage. o
\ R
Elasticlimit
3 1.010 648 651 20,500 | 31,340 . N PPROCTO <esresnnnss| Fire box flange.
34,200 | 52,280 1,00
5717 49,000 | 59,620 1.50
89,900 | 61,000 2,12 26.50 730 .390 285 564
Elasticlimit
4 1.010 655 662 20,200 | 30,510 o [T yes [ O Fire box flange.
87,000 |” 55,880 1,00
5717 40,100 | 60,570 1.50 *
41,000 | 61,920 2.04 25.50 700 .410 287 56.6
Elasticlimit
5 1.010 650 656 20,300 | 30,940 .00 Fire box flange.
31,000 | 47,250 1.00
5717 39,600 | 60,210 1.50
,400 | 61,580 2.20 27.60 700 390 278 588
Elastic limit
6 1.015 660 670 20,800 | 81,040 50 - 1Y [FTTTTYROPES PPN N Fire box flange.
35,000 | 52,240 1.00
5717 39,100 | 58,350 1.50
40,000 | 59,700 2.48 31.00 680 890 265 60.4

oLy



Test of Steel Plate—Continued.

ELONGATION .
MEASUREMENTS. in eight inches. REDUCTION OF AREA.
St:‘aln
n
MARKS, Aﬂgﬂ"d pounds BEMARKS,
, * per sq. | Elongation ElonFatlon X Per-
Breadth| Width, | Area. inch. Pn o Breadth| Width, | Area. centage.
inches, | percentage.
7 1.015 656 20,000 | 30,080 |Elasticlimit, .
565 83,100 49,780 50
5717 88,100 57,290 1,00
89,800 | 59,850 1.50
2.40 30.00 20 400 288 56.7 | Fire box flange.
8 1,020 686 20,200 | 81,170 |Elasticlimit,
648 88,600 ,850 b0
5717 38,200 | 58,950 1.00
39,000 | 60,180 1.50
2.00 25,00 J00 870 259 60.
9 1.020 625 19,400 30,460 |Elasticlimit
837 34,200 | 53,700 50
5717 88,500 1450 1.00
39,400 | 61,860 1,50
2,16 21.00 690 380 262 53.8
10 1.020 885 19,800 30,650 (Elastic Hmit
648 31,100 52,460 50
5717 38,200 | 58,940 1.00 .
19,600 | 61,110 1.50
2.36 29.60 .730 390 286 56.

eLy



Test of Steel Plate—Continued.

MEASUREMENTS. HP;&’I‘)?::::%';& REDUCTION OF AREA,
Strain ’
. n
MARKS,| A}L’:léed pounds : - BREMARKS,
per sq. E)oni;uion Elonfatlon P
Breadth| Width | Area. inch. n n. | Breadth| Width. | Area, | Fer
inches. |percentage, %
11 1020 625 637 19,700 30,920 |Elasticlimit
32,000 | 50,240 .50
5717 36,200 | 56,820 1.00
38,100 59,810 1.50
2.20 27.50 710 880 270 57.6
12 1.010 635 641 20,400 31,820 |Elasticlimit,
000 33,040 .
8717 37,800 57,720 1i00
38,7 37 1,50
212 26.50 710 400 284 65,5
13 1,015 648 658 20,300 30,850 (Elasticlimit
35,100 | 53,310 .50
57117 39,500 | 60,030 1.00
40,000 | 60,790 1.50
2.20 . 27.50 760 ~.400 304 53.8 | Fire box flange.
14 1.010 6.25 631 19,400 30,590 |Elasticlimit
82,300 | 51200 50
5717 37,600 59,600 100
87,600 | 54,600 1.60 .
2.86 29.50 T30 400 .292 58.7

LE



Test of Steel Plate—Continued.

MEASUREMENTS, ELONGATION

in eight inches, REDUOTION OF AREA.
Stfnln
Applied o
MARKS. l‘;gd. pounds REMARKS.
per | Elongation | Elongation Per-
Broadth| Width.| Area. 8q. in, m in Breadth] Width.| Area.

inches. | percentage. centage

15 1.020 875 898 27,000 | 80,240 |Elastic lg:lt

54,760
4001 54,200 | 60,700 1.00
60,700 1.50
216 27,00 710 | 580 | 412 | 588

16 1.020 .88) 898 27,400 | 30510 |Elastic I{‘l(l)lit

2.82 29.00 710 580, 412 b4.1

Elasticlimit
. .60
1.00
1.50

Elastic limit
50

1.00
1.50

oLy



Test of Steel Plate—Continued.

MEASUREMENTS. ‘fe'fgﬂg:;;g& REDUCTION OF AREA.
Strain .
Applied in
MARKS, l‘:nd. pounds REMARKS,
per | Elongation | Elongation P
Breadth| Width. | Area. 8. in in in Breadth| Width. | Area, | = o™
inches. |percentage. o .
17t019] 1030 | .485| 448 15,500 | 34,600 |Elasticlimit
22,000 | 49,110 .
5726 24,400 | 54,470 1.00
25,500 | 56,920 150
2.20 21.50 700 240 .168 62.5
20to25| 1.030| 493 | 508 16,000 | 31,500 |Elasticlimit
24,000 | 47.260 50
5727 28700 | 56,500 1.00 )
28,900 | 56,900 1.50-
2.40 30.00 670 .260 174 65.7
2 | 1005 .865) 87| 28 180 |Elasticlimit “
MI% gg',wo 50
4003 19,000 | 55,230 1.00
49,900 | 56,250 1.50
2.32 20.00 730 580 423 52.3
27 1,020 877 895 27,600 30,78 |Elasticlimit
L 45,200 | 50,500 50
4003 50,700 | 56,650 1,00
51,600 | 57,650 1.50
218 27.00 740 5980 437 51.1

9Ly



Test of Steel Plate—Continued.

ELONGATION
M EASUREMENTS. in eight inches, REDUCTION OF AREA.
St;'a.in
Applied n
MARKS, E;l:d pounds REMARKS,
per Elonfntion Elonignlon Per-
Breadth, Width.| Area. 8q. in, n ] Breadth| Width.| Area. h
inches. | percentage. =
28 1,025 870 892 27,200 ,600 |Elasticlimit,
45,000 | 51,570 50
4008 49,000 54,930 1.00
50,300 | 56,390 1.50
248 81.00 10 560 .898 55.8
29 1,025 885 407 27,700 ,540 |Elasticlimit
46,000 | 50,720 50
4003 51,50+ | 56,780 1.00
52,000 | 57,330 1.60
2,08 26,00 Ja% 600 432 52.3
30 1.025. 870 892 27,400 | 30,720 |Elasticlimit
,900 | 50,340 50
4,008 ,000 050 1.00
61,300 | 57,510 1.50
244 30.50 690 540 373 58.1
81 1.030 885 012 27,500 | 30,150 |Elasticlimit
47,100 51,640 .50
4,006 52,400 | 57,450 1.00
54,200 | 59,420 150
2.20 21.50 730 590 481 52.7

LLY



Test of S_teel Plate—Continued.

ELONGATION.
MEASURENENTS, in eight inches. REDUCTION OF AREA.
Stfain
n
MARKS. 4 plifd pounds REMARKS.
0280 | per 8q. | Elongation | Elongation Per-
Breadth| Width. | Area inch. in in Breadth| Width, | Area, | _° "~
inches, |percentage, b
32t034{ 1,085 450 466 15,200 | 32,620 |Elasticlimit
22200 | 47,640 50
5,726 76,000 | 55,500 1.00
26,400 | 56,660 1.50
2.40 80.00 J700 240 168 64,
35w 41| 1085 455 ATL 15,600 | 33,120 |Elasticlimit
22500 | 48,620 S0
5,126 26,000 | 55.210 100
28,600 | 60,730 1.50
2.04 25.50 130 .280 204 56.6
42t049| 1.035 890 921 28,600 | 81,050 |Elasticlimit|
46,600 | 50,590 50
4,006 52,200 | 56.670 1.00
54100 | 58780 150
2.32 29,00 730 590 431 53.2
50 10356 .885 916 28,300 0,900 |Elastic limit,
: 47700 | 52,070 50
4,008 1,000 | 55670 100
58,400 | 68,300 150
220 21.50 720 580 418 54.8

8LV



Test of Steel Plate—Continued.
MEASUREMENTS. I ' if&gﬂf‘,:’c‘;’e‘& REDUCTION OF AREA.
- Sl.{aln |
; n -
MARKS, i Aﬁ,‘;‘;ed pounds l I ! REMARKS.
: per 3q. { Elongation | Elougation | Per-
Breadth, Width | Area. inch. in in Breadth [Width | Area. centage.
: inches. | percentage. i a8
. i |
— e o —— i
51 1085 ° 885 916 27,500 | 30,350 {Elastic limit! !
48,000 | 52,400 I
4006 | 52,500 | 57.310 10w
i 54,700 | 59,710 150 |
2.00 | 25,00 L7160 600 450 50.8
_— i | .
52 1.035 886 917 28,000 ,530 Elastlclimitl
481000 | 52330 &0
406 64,000 | 58,380 100
54,200 59,100 1.50
216 27.00 730 .600 438 52.2
1
53 1.030 867 £93 29,000 | 82,470 |Elasticlimit. ! '
49,600 | 55540 50 s i !
4007 53,400 | 59,800 1.00 |
54400 | 60,920 1.50 '
- | 204 2550 | 150 | 600 | as0 | 80,
+
54 1035 | 893 | .924 28,100 | 30,410 |Elasticlimit: !
| 48200 | 521160 50 i
4006 | 54,010 | 58,440 1.00 !
] 54,500 | 58,980 150 i )
J 2os | 2550 | 20| .coo| 432 582

6LF



Test of Steel Plate—Continued.

08y

ELONGATION .
MEASURKEMENTS. in eight inches. REDUCTION OF AREA.
e Suiain S
n .
MARKS. A pli;d pounds REMARKS.
g per 8q. Elonfatlon Elongation Por-
Breadth!Width. = Area. inch. n in Breadth Width. | Area. +
inches. | percentage. ©
55 1.040 885 920 28,400 | 30,870 |Elastic limit|
48,300 | 52,490 50
4006 54,000 X 1.00
54,800 | 59,560 1.50
2.08 26.00 720 570 410 55.4
56 1.30 .880 906 28,000 [ 30,900 |Elasticlimit
46,000 | 50,770 .50
4006 52,000 | 67,400 »1.00
53,500 | 59,050 1.50
2.40 30.00 730 580 423 53.8
162 to | 1020 | , .625 638 19,800 | 80,250 |Elasticlimi
164 33,200 | 52,040 50
38,600 | 60,510 1.00
5726 38,800 | 60,820 1,50
2.24 28,00 710 380 270 57.6
165 to 1.030 625 644 20,200 | 31,370 {Elastic limit
167 34,000 | 52,800 .50
37,400 | 58,080 1.0n
5727 38,100 | 59,160 1,00
2.82 24,00 J10 380 | 270 58,




Test of Steel Plate—Continued. g

MEASUREMENTS, inEe';;,;??:;g;. REDUCTION OF AREA.
R Btraln |
in
MARKS, A&l‘d"d pounds REMARKS.
g per 8q. | Elongation Elonf‘tion Per-
Breadth| Width, | Area. inch. n n Breadth) Width, | Area. | 500
inches., | percentage. e
57 to 1.035 580 .600 18,800 | 31,330 |Elasticlimit
70 32,000 | 53,320 50
. 36,700 | 61,170 1.00
5726 37,000 | 61,670 1,50
2.32 29.00 a2 360 259 56.8
71 to 10256 490 502 15,800 | 31,480 |Elasticlimit
76 26,000 | 51,800 .50
28,500 | 66,780 1.00
5727 29,800 | 69,370 1.50
2.48 3100 860 270 178 64.5
77 to 1.025 513 526 16,000 | 30,420 (Elasticlimit
84 28,000 | 53,240 50
31,000 | 58,940 1.00
5721 82,500 | 61,790 150
2.40 80.00 J10 810 220 58.1
86 to 1.430 505 Ja22 22,600 i 31,300 |Elastio limit
91 > 33,400 | 63,180 .50
42,000 | 58,170 1.00
5727 43,600 | 60,380 1.59
| 2,32 29.00 1.020 .280 286 60.4
|

8%



Test of Steel Plate—Continued.

! MEASUREMENTS. 25:’,%’;‘:‘?:;%; REDUCTION OF AREA. 4
— Strain
i
MARKS, "m"d pounds REMARKS.
g per sq. | Elongation Elon(ivation Per-
Breadthj Width. | Area, inch, in n Breadth| Width.| Area.
inches. | percentage. ©
Y2 t0 97 1.435 510 732 23,200 | 81,700 |Elasticlimit
39200 | 5355 50 i
5121 43,500 | 59,420 1.00 !
44,500 | 61,200 1,50 |
2.00 2500 | 1020 | 300 | 806 | 582
168 to 1.025 626 642 22,700 | 35,360 |Elastic limit
170 33,700 | 52,500 50
. 38,200 | 59,510 1.00
5727 39,600 | 61,530 1.60
' 2.20 27.50 730 160 .263 59.
|
: - |
1i1to | 1oz 620 | 685 20,500 | 82,280 |Elasticlimit, !
178! 34,700 | 54,850 50 {
38,500 | 60,640 1.00
5127 39,100 | 61,580 1.50
- 2,40 30.00 Ji10 400 284 65.2
7410 I 1.025 625 | 641 21,400 | 33,390 |Elasticlimit
175 X 53,040 .60
39,000 | 60,340 1.00
6727 X 61,620 1.50
282 29.00 J40 |, 420 311 51.56

434



Test of Steel Plate—Continued.

(49

REMARKS,

MEASURKMENTS, ,f;‘;’;{“}:;g:" REDUCTION OF AREA,
[ Strain R
m
MARKS, Ao‘;]éed pounds - Elo o
. T 8. ongation ngation
Breadth, Width. | Area. Hoeh o o " Brosdth| Width. | Ares. mpf."”
inches, percentage.
176t0 | 1025 680 646 21,200 | 32,820 |Elasticlimit
178 34,000 | 52,630 50
° 39,000 | 60,370 1.00
5721 40,000 | 61,920 1.50
2.20 27.50 60 | 420| 815 612
179t0 | 1.026 627 6.43 19,400 | 30,170 |Elasticlimit
181 000 | 49,770 50
36,000 | 55990 1.00
5727 500 | 56,760 1,50 »
2.08 26,00 700 [ .860 252 | 608
108 1.025 | 880 902 28,800 | 81,920 |Elasticlimit
' 1200 | 51,210 50
4004 ( 50,001 | 55,420 1.00
| 52,910 | 58,640 1.50
| ' i 2.12 28.50 720 590 425 | 529
——aal ’ LT )
113 935 | .560 546 . 17,0600 | 81,140 |Elasticlimit
to ' } i 26300 | 48170 50
27 | ‘ | 81000 | 66,780 1,00
' ‘ | 8200 | 60, 1.50 .
5727 [ ! i 21 34,00 680 | 330 224 60

£8%



Test of Steel Plate—Continued.

ELONGATION
MEASUREMENTS, . in eight inches. REDUCTION O AREA,
St{ain -
n
Magks. A{;opnl‘ii‘ed pounds - REMARKS,
per sq. Elonfation Elongation Per-
Breadth| Width | Area. inch, n in Breadth| Width. | Area. h
inches, |percentage. e
109 1.040 872 007 27,700 | 30,540 |Elasticlimit
19,000 | 51,020 50
4009 54300 | 59,870 1.00
55,600 | 61,300 1.50
2.00 25.00 J730 .600 .438 51.7
110 1.035 885 916 28,700 | 31,330 |Elasticlimit
47,000 | 51,300 50
1008 50,000 | 54,580 1.00
51,700 | 56,430 | © 150
2,48 31.00 700 650 385 58.
111 1.035 L850 11 28,900 | 31,730 |Elasticlimit
AT700 | 52,360 50
4008 52,000 | 57,080 1.00 ! !
53,100 | 54,299 1.50 {
2.20 271.50 740 580 420 52,9
112 14430 855 891 27,900 | 81,310 |Elasticlimit
49,000 | 54990 .50
4008 50,000 | 55110 1.00
H 400 | 56,560 1.50
2.16 27.00 120 S50 396 55.5
1

V8%



Test of Steel Plate—Continued.

ELONGATION
MEASUREMENTS. in eight inches. REDUCTION 0F ARRA.
U — Strain |_ R I .
in
MARKS. Applied |pounds REMARKS.
joad. per 5q. | Elongation | Elongation Per-
Breadth| Width. | Area. inch. in in Breadth| Width, | Area. b
inches. |percentage. . i
12+-139 | 1.040 567 590 4,000 | 30,510 |Elasticlimit
31,000 | 52,540 50
5727 35,000 59,320 1.00 |°
35,700 60,500 1.50
2.00 25.00 J00 .330 281 60.8
i
140 1485 | 46 677 21,700 | 32,050 |Elasticlimit
84,800 | 50,660 50
5727 | 40,000 59,080 1.00
! 41,200 60,860 1.50
‘i 2.44 80.50 1.050 260 273 59.6
- |
141 11385 870 .901 28,400 | 31,520 |Elasticlimit
47,000 52,160 50
4010 ,500 1.00
52,000 | 57,710 1.50
2.40 30.00 710 530 376 58.2
142 1.040 994 930 29,610 31,830 |Elasticlinit
43,000 | 51600 50
4009 53,200 57,200 1.00
55,°00 | 59,450 1.50
2,08 26.00 10 580 A2 55.7

¢8F



- Test of Steel Plate—Continued.

98%

]
ELONGATION AREA.
M EASUREMENTS, in eight inches, REDUCTION OF
St{tﬂn I,
n
MARKS A D;:‘l(;ed pounds REMARKS.
g per 8q. Elonrav.ion Elongation P
Breadth| Width.| Area. nch. n in Breadth| Width. | Area. [ o7
inches. | percentage. =
143 1.040 893 929 29,000 31,220 |Elasticlimit|
g,ooo 52,740 .50
4009 005 | 53,120 1.00
56,700 | 61,030 1.50
2.16 27.00 780 590 431 58.6
144 1.040 883 918 28,100 | 80,610 |Elasticlimit
49000 | 53,370 50
4009 58,000 | 67,740 1.00
54,100 | 58930 150
2.20 27.50 710 600 426 58.6
145 1.040 882 917 27,950 80,420 |Elasticlimit
49,900 | 54,410 50
4009 54,000 58,880 1.00
55,900 | 60,960 1.50
2.20 21.50 50 590 443 617
146 1.040 880 915 28,000 | 30,600 |Elasticlimit
’ 47,000 | 51,360 50
4009 52 000 56,830 1.00
53,600 | 58,580 150
2,08 26.00 730 570 416 545




Test of Steel Plate—Continued.

MEASUREMENTS, inE:f,gl;l?Ai:lc?l:. REDUCTION OF AREA.
Strain
in
Manxs. Aro;;l‘llod pounds . REMARKS,
per sq. Elonfluon ElonfatIon Per-
Breadth| Width. | Area. inch. n n Breadth| Width, | Area.
inches. |percentage. o
147 1.080 868 894 ¢ g% ﬁ% Elluﬂc“sl‘l’lh
010 48,200 | 53,900 1.00
50,700 | 66,700 150
2,40 30.00 780 570 416 534
148 1,025 883 905 2;,% gl:,g&'; "’“l“""l’;‘;l"
4 X K
2010 49400 | 54,570 1.00 )
1900 | 56,230 1250 ;
2.80 35.00 690 530 366 596
149 1025 887 Q09 g,% ?&(} Elasticlimit
X 49 K
4010 48,500 | 53,350 1.00
51,400 36,740 1.50
2.32 29.00 710 530 376 59.6
150 1.025 878 .897 E,&U’g 25]).33“0) 'EMicllslblit
4010 48000 | 53500 1.00
50,600 56,400 1.50
2.48 31.00 680 580 341 62.

L8¥



Test of Steel Plate—Continued. -

MEASUREMENTS. hm’;‘:’i‘:gg& REDUCTION OF AREA,
Strain
in |
MARKS. A{»o;;l(iied pounds t RRMARKS,
per sq. | Elongation | Elongation ! Per-
Breadth| Width.| Area. inch. n in Breadth] Width.| Area. +
inches. | percentage. I e
|
151 1.025 865 .887 27,100 | 80,550 |Elastic limit
46,000 | 51,850 50
4010 49,400 55,680 1.00
49,700 56,020 1.50
232 29.00 700 540 378 57.4
152 1.025 887 909 28,100 30,910 |Elasticlimit
48,000 | 52,800 .50 '
4010 53,000 58,300 1L.00
53,800 59,180 1.50
2.24 28.00 120 550 396 656.4
153 1,025 | 866 | .888 26,800 | 30,170 |Elasticlimit,
47,000 | 52,910 50
4010 51,000 | 57,420 1.00
51 600 58,100 1.50
232 29.00 10 560 .398 55.2
154 1,026 867 .889 27,000 | 30,870 .Elasticlimit
47,000 | 52,860 | 50
4010 49,200 | 55,330 100
50,600 | 56,910 1.0
2.00 25.00 .680 560 874 | 58,

88%.



MEASUREMENTS.

[l

ELONGATION
in eight inches,

Test of Steel Plate—Continued.

REDUCTION OF AREA.

. T
MABKS. Af;’:léed pounda f REMARKS,
; . Elongation | Elon]gtuon '
Breadth: Width, | Area. sq in Breadth
inches, percemuge ! |
! S [— P
156 1.025 875 897 27,200 Elasticlimit
45,000 50
4010 51,200 L0O
52,400 1.50
2.48 31.00 10
156 1.580 571 912 21,700 Elasticlimit
48,000 .50
4009 52,200 1.00
53900 1.50
2.32 29.00 1.160
189 1,680 637 | 1.007 50,800 Elastic limit
54,000 .50
5735 61,000 1.00
62,000 1.50
2.40 30.00 1.150
187 1.025 875 897 ¢ 28,000 Elasticlimit}
! 47,000 .
4u11 | 50,000 1.00
i L 52300 1.50
i | 2.12 26.50 710

68¥%



Test of Steel Plate—Continued.

. ELONGATION
MEASUREMENTS, in eight inches. REDUCTION OF AREA.
St;lin
Applied n
M ARKS. Pra | pounds REMARKS,
per Elonfulon Elonfnﬁon P
Breadth| Width.| Area. 8q. in n n Breadth| Width.| Area. | Fer-
inches. |percentage. ©
158 1.580 510 806 25,800 32,010 | Elasticlimit
41,200 | 51,110 50
4012 45,300 56,200 1.00
47,400 58,800 1.50
2.40 30.00 1110 270 .300 62.8
159 1.580 518 818 26,020 31,780 |Elagticlimit
44,000 | 52,660 .50
1012 49,000 | 59,900 1.00
50,000 | 61,120 1.50
2.32 29,00 1.150 820 .368 55.
160 1.015 818 891 ,00 32,430 |Elasticlimit
43,200 48,480 50
6465 51,000 | 57,230 1.00
. , 400 59,930 1.50
2.40 30.00 870 670 382 671
-
161 1.015 880 .893 20,00 | 32,480 |Elasticlimit
42,000 | 47,130 50
6465 48,000 | 53.750 1.00
53,900 60,360 1.50
2,40 30.00 710 590 419 53,

06¥



Test of Steel Plate—Continued.

MEASUREMENTS. i:):fg;(a:;%:-. REDUCTION OF AKEA,
St{dn
n
MARKS. Amod pounds REMARES,
per sq. Elonfauon Elonfnuon Per-
Breadth| Width,| Area. inch. n n Breadih| Width.| Area. by
) Inches. | percentage. e
Elasticlimit
50
1.00
1.50
Elasticlimit)
50
1.00
1.50
1X2 to 1.435 .626 898 28,000 31,180 {Elasliclimit
184 48,000 53,440 .50
54.000 | 60,130 1.0
5721 55,500 | 61,800 1.50
244 3050 | 1080 | 890 402 | 352
185 to 1435 640 918 28,200 80,720 |Elastic limit,
188 48600 | 52,940 .50
51,500 58,280 1.00
5727 54,000 | 58,820 1.50
4 2.40 30.00 1.030 410 422 54,

16¥



Test of Steel Plate—Continued.

MEASUREMENTS, I-Eeiu;!l'x‘:‘l‘:;%:u. REDUCTION OF AREA.
Strain
. in
Marks, A ox;god pounds . . . REMARES, ~
. Y 8q. on, n ongation -
Breadth| Width, | Area. inch, f fa " [Breadth| width. | Ares, coomee
inches. | percentage.
85 1.025 885 907 E.% :g;g'l‘g Elastic tfslglb
4009 52:% %;& "23
53, 1.
2.32 29.00 J10 590 419 53.8
98 to 1528 510 J78 g,& 2:.;;0 Elastic "5t3n
106 X ! .
44000 | 56,550 1.00
5727 46,000 | 59,120 1.50
2,48 31.00 1.050 .300 816 59.5
106 1.025 875 897 3;% g?.g?g Elastic u;):it
4008 52,000 | 57,970 1.00
52,800 % 1.50
200 2560 | .70 | .00 | .50 | 0.
107 1.025 875 897 22,‘1)38 g.l%?g Elastie lgr)tlt
48, 3, .
4008 53.000 | 59,090 1.00
53,400 | 59,540 1,50
2.20 21.50 72 590 425 52,6

(434



Tests of Steel Boiler Plates, made by John E. Codman, Chief Draughtsman, Bureau of Water, Depart-

ment of Public Works, at Lukens Steel (o.,

Limited, Coatesville, Pa., Niwember, 1898.

MEASUREMENTS, { if";i‘;’;‘n:;%’;. REDUCTION OF ARRA.
) | Strain .
MARKS.| I Aﬁ,}mfd | REMARKS.
' Elon‘ntion Elongation i Per-
Breadth ! i in fn iBreadth) Width., Area. | F
; inches. | percentage. : tage.
T -
1to6 1,150 32,000 Elastic limit.
: 52,200 50
4075 . 58,10 1.00
| 69, 1.50
| 2.32 20.00 740 370 | 63.40 | Shell,
7 1.250 32,000 Elasticlimit
54,100 50
6509 58, 1.00
60,100 1.50
2.48 31.00 .820 410 | 60.70 | Shell.
3 <1.250 31,900 Elasticlimit.
52,800 .50
6509 60,000 1.00
61,900 1.50 e
d 2.44 30.50 820 .394 | 68.00 | Shell,
9 1.250 33,000 Elasticlimit
54,100 53
6509 60,000 1.00
63,600 1.50
| 249 30.00 810 405 | 62.30 | Shell.

Nore—Boflers 8 fect 6 inches diameter, % shell. Built by I P. Morris & Co,, Philadelphia, 169,

£6¥



Test of Steel Plate—Continued.

MEASUREMENTS. [m!;%:é%!;. REDUCTION OF AREA.
Sl;lln
n
MARKS. Applied | 546 I on | Etonsats Remarks.
. ‘ rsq. | Elongation ongation
Breadth! Width. | Avea. lﬁzcﬁl ﬁ: {n. Breadth| Width.| Arvea, | Fer
. inches. percentage. ®
10 1.250 870 1,088 35,400 (332,630 . Elasticlimit
56,200 | 51,640 50
5805 61,000 | 58,810 1,00
65,300 | 60,010 1.50
2.48 31,00 870 540 470 | 56,80 | shell.
11 1.250 859 1.074 84,100 | 31,750 |Elasticlimit|
871 54,000 | 50,280 50
6509 61,000 | 56,800 1.00
63,200 840 L50
2.60 32.50 830 510 423 | 59.70 | Shell.
12 1.260 857 1.080 31,200 | 30,740 (Elasticlimit
870 60,000 | 55,5650 50
6509 62,600 | 57,960 1,00
1.50
2.60 32,50 .830 520 432 | 60.00 | Shell.
13 1.250 .855 1.069 33,000 | 80.860 |Elasticlimit
870 53,100 | 49,660 .50
6509 60,000 | 5,120 1.00
61,300 | 57,310 1.50
2.48 31.00 .800 .500 400 62.60 | Shell.
| .

1434
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Test of Steel Plate—Continued.

MEASUREMRNTS, "F:&m‘i:;%’;. REDUCTION OF AREA.
Sl.:'ain
n
MAKKS. {I Amed pounds [ REMARKS.
b ‘ per 8q. | Elongation Elongalion Per-
Breadth) Width. [ Area. | ineh. o n Breadth| Width.| Area +
inches. | percentage °
14&15 1.250 57.50 1.063 gg.%% ?g.m Elastic lg‘l’lit
872 X .
6520 58,100 | 54,650 1.00
60,000 | 56,440 1.50
2.40 30.00 830 .500 415 61,00 | Shell,
15 1.250 .860 1.076 i ﬁ,% zg,ggg E)mllc"ﬂl’gll
4084 68,100 | 54,040 1.00
59,400 | 55,250 1.60
2.84 36.60 800 .490 892 | 63,60 | Shell.
-~
17 1.250 .57353 1.081 g% zg.;gg Elastic libt‘l)lit
1084 ' 60,000 | 55500 | 1,00
61,400 | 56,800 1.50
2.56 32.00 820 500 410 62.00 | 8hell.
18 1.250 .870 1.088 :;g,g&) gg,ag E]Mﬂc]?glt
5800 61,260 | 56,240 100
,600 | 58,440 1.50
2.60 32.50 840 520 487 | 59.80 | Bhell,

g6V



Test of Steel Plate—Continued.

MEASUREMENTS, ‘f‘;‘%’ﬁg‘[’g’é REDUCTION OF AREA.
St;aln .
\ n
MARKS, § Aﬁ)‘:‘;ed pounds REMARKS.
! : per sq. Elou?nlon Elongation Per-
Breadth Width.| Area. inch. n n Breadth; Width,| Area. h
i . ‘inches. | percentage. 5!
!
19 1.260 870 1.096 36,900 33,670 |Elasticlimnit
: 54,000 49,260 .50
5800 ! 62,100 | 56,660 1.00
1 65, 60,030 1.50
| 2.40 80.00 820 530 435 60,30 | Shell.
l B} .
20 L2 . L850 1.063 32,200 30,290 (Elasticlimiy
870 54,100 | 50,890 .50
1005 61,000 | 57,330 1.00
! 64,400 60,580 1.50
t 2.20 27,50 860 540 464 56.30 | Shell,
21 1,250 880 1.100 3,300 31,180 (Elasticlimit
54200 | 49270 50
4092 61,300 55,730 1.00
,500 67,730 1.60
2.40 30.00 810 .500‘ 406 | 63.20 | Shell
R R | [ B
|
22 | 250 | 875 1.004| 83,800 | 80,440 |Elasticlimit i
53,000 | 4844v 50
4092 |- 61,100 | 55810 1.00
61, 56,570 1.50
2,44 30.50 800 490 392 6410 { Shell.

96%



Test of Steel Plates—Continued.

MEASUREMENTS, iﬂ‘,‘ﬁ‘:’gz’l’l’; REDUCTION OF AREA.
Strain
n
MARKS. A V'?d ipounds| - l REMARKS,
ad- per sq. Bonfuuon ElonFauon H Per-
Breadth, Width, | Area. inch, n n Breadth Width. | Ares. centage
inches. | Percentage |
23 to 27 1,000 585 565 18,000 82,440 |Elastic limit|
and 40 26,400 47,570 50
28,300 | 51,000 1.00
6542 30,400 54,780 1.50
2.44 30.50 630 800 189 65,90 | Butts.
28 1,250 885 1.106 37,500 | 83,900 |Elasticlimit
58,200 52,610 50
6513 ,000 ,850 1.00
68,300 | 61,750 1.50
2,04 25.50 880 590 521 52.90 | Ehell.
29 1.250 875 1.004 36,800 | 83,640 |Elasticlimit
54,100 | 49,150 50
14074 60,500 | 55,300 1.00
63,100 | 57,680 150
f 2,16 27.00 .83%0 500 415 62.00 | Shell.
t
30 1250 875 | 1.094 l 34,607 | 81,620 (Elasticlimit,
58,200 | 48,630 50
(489 60,000 | 54,840 1,00
61,400 | 58,120 .50
2.60 32.50 840 520 A7 60,00 | Shell.
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Test of Steel Plate—Continued.

MEASUREMENTS. lnEh%ﬁgglcg:a. REDUCTION OF AREA.
St;uin .
MARK :, i A{ggfd pou'::da Remarks,
i : per 8q. ElonFatIon Elonfation Per-
Breadth! Width.| Area. ineh, n n Breadth| Width. | Area, (..
| inches. | percentage. age.
]
Sit033| 1520 | 425 | eae 20,900 | 32,350 |Elastic limit
I 30,200 | 16,750 50 .
6496 i 34,000 | 62540 10
4, 58,41 1
! ’ 2.48 3100 | 1.010 | .200| .202| 6870 | Dome.
M | 1200 865 1081 35,200 | 32,560 |Elasticlimit
[ 54,400 | 50,340 50
gors ' 6100 | 58960 | 150
3, K
! ? 244 3050 | 880 | 500 .15 6160 | Shell.
| —_— S
351037| 1405 | 415 .62 21,600 | 34,780 | lastic limit
31,000 | 49,920 60
6496 , 33 0 | 54,440 1.00
i 34700 | 66,880 1,50
2,60 3250 | 1.000 | 210 | .210| 6620 | Dome,
28 1250 | 850 | 1.068 36,500 | 34,330 |Elasticlimit
i 54 50,980 50
|| g8 e o
i 0 5
208 26.00 | .880 | 450 ( .484 | 5450 | Shell.
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Test of Steel Piate—Continued.

MEASUREMENTS. in‘i‘aﬂffs&' BEDUCTION OF AREA,
Stin\ln .
n
MARKS, Am(‘fd pounds - a REMARKS.
. . o on, on
Breadth! Width. | Area. Pinoh’ Elongation {2 " |Broadth| Width. | Area. “‘:;:‘80
percentage
89 1.256 .880 1.106 34,900 | 81,680 |Elasticlimit
56800 | 50,940 50
5805 64,400 | 5&270 1.00
06,700 | 60,360 1.50
2.2) 2150 -870 580 495 [ 65.20 | Shell
411046 1.000 585 565 18,300 | 82,800 |Elasticlimit
27,000 ¢ 47,800 50
6542 29,700 | 52570 1.00
30,700 | 54,340 1.50
2.60 3250 620 290 180 68,10 | Butts,
47t 52 1.150 570 655 21,300 | 82,520 |Elasticlimit
31,000 | 47,870 .50
6542 33,900 5],% 1.00
34,900 | 53, 1.50
2.80 35.00 J20 280 202 6.10 | Butta,
63to58| 1.530 455 696 22,000 | 31,610 |Elasticlimit -
81,200 | 44,830 )
4052 36,400 | 52,300 1.00
88,300 020 1.50
2.72 34.00 1.040 220 220 67,40 | Dome.
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MEasurEMENTS,
————
MaRKs, Aﬁplgfd
Breadth| Width | Area.

39to70| 1.000 J45 745 22,800
37,000

6538 89,400
,600

71 1.000 840 .3 33,100
44,000

4074 48,300
50,000
e —

72 1000 | 887 887 81,500
43,000

4092 48,000
49,000

|
——— | tpe——,

78 1.000 ( 895 893 80,200
45,000

4084 48,100
49,600

Test of Steel Plate—Continued.

|

30,/ Elastic limit
660 50
52,880 1.00
54,360 1.50
i 2.80 35.00
37,610 |Elastic limit|
50,000 b0
54,850 1.00
56,800 1.50°
2.48 31.00
- ————
35,510 |Elasticlimit
44,470 .50
| 54,100 1.00
55, 1.50
248 81.00
—]
48,740 | Klasticlimit
50,270 | 50
58,740 1.00
55,410 -.L50
240 80.00

| —

ELoNGATION
in eight inches.

T 8q. | Elongation | Elon ation
Fneh, | ongs in

inches,

n
bercentage,

T

Repuorion or AREA.

640 | 520 [ 338

. REMARKS,
Per-
Breadth (Width | Area. centage
— .
610 | 40| oua| 6720 Mankole,
B0 | 500 | 325 | 63.40 | Shell,
_']?‘\ = . —— Lo
|
800 | 520 | 312 | 6480 | ShelL
T3 6280 | Shell,

00g



Test of Steel Plate—Continued.

ELONGATION.

MEASUREMENTS. in eight inches, i BBDUO’I'ION: OF AREA.
. S!.{uln
' n
MARKS. '#ﬁ’p:.;ed pounds .
N per 8q. | Elongation Elonfthon : Per-
- Breadth Width,| Area. inch. n o IBreadth| Width, | Area. M
‘ inches, pemenuge.l ©
| ‘ .
74 1.000 . 800 .900 31,200 | 34,670 |Elasticlimit
46,700 | 51,890 50
4092 | 51,200 | 56,890 1.00 :
| 52,600 58,330 1.50
| 2.32 29,00 670 | 550 569 59.00 | Bhell,

T5t082| 1537 565 .B64 26,000 | 30,000 Elnsticl}’%llt

10¢

, 42,100 - | 48,730
4093 | 48,000 | 55,550 1.00 ,
- 49,400 | 57,170 1.50 i
| 2.40 80.00 [ 1.010 [ 280 | .283 | 67.20 | Buuts.
|
83t090| 1630 | 575 | 880 | 27,500 | 31,250 |Elasticlimiu
| 43000 | 48,860 50
14093 48,100 | 54,660 1.00
' 4,400 | 36,130 1.50
| . 2.4R8 3100 | 1010 | .2001 .203| 66.70 | Butts
i ; ———
9lto | 1530 | 565 864 28,100 | 82,520 |Elnsticlimit
107 ; 42,200 | 48,840 50
| 47,100 | 54,510 100
1585 , 4500 | 56,130 1.50 a1
i i 2.3 2900 | 1.060| 3001 818 | 63.20 | Buits.




Test of Steel Plate—Continued.

%0¢

ELONGATION,
MEASUREMENTS, in elght inche.’ REDUCTION OF AREA.
- St{nln —
| n .
Applied
MARKS. unds REMARKS,
l ?“d‘ ',';2: 8q. Elonguon Elongation Per-
Broadthl Width, | Area inch. in Breadth| Width, | Area. t
| inches. |percentage. cenlage.
|
108 to 1.540 566 870 30,000 84,480 |Elasticlimit
118 47,300 | 54,360 50
50,400 | 57920 1.00
6536 51500 | 59,190 1.50 :
. 2.20 27.50 1.100 810 341 60.80 | Butts,
114 to 1,150 556 .639 20,600 32,240 |Elasticlimit
121 32,000 | 50,080 .50
35200 | 65090 1.00
6493 36,400 56,9:0 1.50
2.60 82,60 740 300 222 | 66,20 | Butts,
122 to 990 570 564 20,500 86,350 |Elasticlimit
137 31,000 54,970 50
300 | 57,280 1.00
65635 32,600 57,810 1,50
2.60 82.50 660 290 191 64.10 [ Butts,
138 1.000 890 890 30,400 34,160 |Elastielimit
44,100 | 49 .50
4100 47,400 | 53,260 1.00
48,500 | 54,490 190
2.20 21.50 840 530 329 | 68.00 | Shell,




Test of Steel Plate—Continued.

MEASUBEMENTS, 'm’g‘:ﬁé‘l’l’:‘_ REDUCTION OF AREA.
Stlnln
o
M ARKS, | Aﬁgléed pounds BEMARKS,
. per 8q. Elonfauon Ehnrtlon - Per-
Breadth| Width, | Area. inch. n n Breadth| Width.| Area. centage.
inches, | percentage. tag:
189 1.000 877 877 ,000 ,490 |Elasticlimit|
46,200 | 52,670 .50
6544 51,000 58,140 1.00
1,700 940 1.80
2.20 27.50 540 520 889 | 61,80 | Shell.
140 1.010 875 884 28,100 31,790 {Elasticlimit
42,200 | 47,730 50
6343 47,100 53,280 100
48100 | 54,410 1.50
2,72 34.00 640 H00 820 63,80 | Shell.
141 1.150 570 an 24500 | 31,780 Elasticlimit!
38200 | 49,510 .50
6543 42,600 X 1.00
500 X 1.50
2,20 27.50 800 400 520 58.50 | Head.
142 to 1.215 535 674 22,800 33,820 |Elasticlimit|
156 34,200 50,740 .50
N 37,800 | 56,080 1.00
6535 38,300 57 1.50
2.82 29.00 850 300 255 | 62.10 | Butts.
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Test of Steel Plate—Continued.

i

ELoxGATION
MEASUREMENTS, in eight inches, REDUCTION OF AREA.
I Stlraln
n
MARKS. A o;:l;ed pounds REMARKS.
’ per sq. Elonfation Elonfnuon Per-
Breadth| Width, | Area. inch. o n Breadth| Wiath.| Area. b
inches. ' percentage. | | ©
157 1.300 885 1151 | 8,800 83,710 |Elasticlimit)
) | 56000 | 4%850 50
6544 | 62,000 13,860 1.00 |
: 3,900 9,860 1.50
) i 2.48 81.00 9301 580 | 539 | 63,10 | Shell,
158 1.220 885 1.080 84, 00 | 31.940 |Elasticlimit i
: 54 50,270 .50 :
4100 | 58, 53,880 1.00 !
59,400 | 54,990 1.50 ' .
2.40 30.00 B840 5607 470 § 56.60 | Shell.
159 1.265 .885 1111 84,200 40,780 |Elastic limit
X 54,300 48,870 50
4100 , 600 54,000 * 1.00
60,400 | 54,360 1.50 ;
2.16 27.00 860 500 430 | 61.30 | Shell.
160 | 1.235 .885 1.093 37,700 84,490 |Elasticlimit
500 51,700 50
6544 ¢ 62,200 | 56,910 1.0
: . 600 58,190 1.50
. 220 27.80 810 ,.630 429 | 60.70 | Shell.

¥0g



Test of Steel Plate—Continued.

e0¢

ELONGATION
MRASUREMENTS. in eight inches. REDUCTON OF AREA.
Strain
Applied |02
MARKS. l;t:f;g! Elongation | Elongati REMARKS,
" o 0! on ongation
Breadth! Width. | Area. inch, | - 'fa ih |Breadth Width.| Area. | Fer-
inchies. | percentage e
SR S R e — S S
161 1.260 875 1.094 ,500 ;| 83,460 'Elastic limit
58,200 | 53,200 50
6544 000 | 56,670 1.00
X 55410 1.50
2.40 30.00 820 540 A3 59.50 | Shell.
182 1.250 880 1.100 35,000 | 81,810 Elasticlmit|
55,000 | 50, 50
4100 59200 | 53,810 1.00
59,900 , 450 1.50
2.32 29.00 870 570 496 54.90 | Shell
163 1.225 875 1.072 34,200 | 81,900 |Elasticlimit
56,100 | 52,820 50
6544 60,000 | 55,960 1.00 '
61,900 | 57,730 1.50 .
2.20 27.50 420 500 410 61,70 | Shell.
164 | 1225 .880 | 1.078 86.400 | 83,760 |Elasticlimit
56,200 | 52,150 .50
6544 62,300 | 57,780 1.00
63,800 | 59,180 1.50
" 2.40 30,00 .820 530 .436 59,60 | Shell




Test of Steel Plate—Continued.

ELONGAT ION
MEASUBEMENTS. in eight inches. REDUCTION OF AREA,
Strain ~ U
Alppllod in
MARKS. oad. pounds REMARKS.
per | Elongation ElonFnuon Per-
Breadth Width.| Area. 8q. im. in n Breadth| Width. | Area. | ...
inches. | percentage. tage.
165 1.300 | 885 | 1151 85,000 | 80,400 |Elasticlimit
58300 | 50,640 .50
6544 66,560 87,770 1.00
69,400 ,290 1.50
240 30.00 900 550 495 |  57.00 | Shell,
166 1.300 | 877 | 1,140 84,000 | 29,820 |Elastic limit
i 57,200 | 50,170 50
6543 62,160 54,470 1.80
68,000 58,260 1.50
2,20 27.50 890 550 490 | 67.00 | Shell.
167 1.250 880 | 1100 84,900 | 31,730 |Elastic limi
56,300 | ©1,180 50
6544 64,100 | 5%270 160
66, ,000 1.54
220 27.50 900 500 450 59,10 | Shell.
1.250 1.110 34,000 | 30,680 |Elasticlimit
168 888 56,000 | 50,450 50
160,200 | 54,230 190
6543 61,600 | 55,400 T 150
2.82 29.00 840 550 462 | 5840 | Shell.

90¢



Test of Steel Plate—Continued.

MEASUREMENTS, m%’;‘:“::%:.. REDUOTION OF AREA.
&inln - B
n
Magks. AK:"“ pounds Elo REMARKS,
. ngation
Breadth| Width.| Ares. oo, | Elongation | ONEMON | ath| width. | Area. | Por-
percentage. b
169 | 1.300 | 880 | 1344 | 85000 | 3059 |Elasticlimit
56200 | 49,130 50
a544 85000 | 156820 150
66,400 | 59,800 150
2.40 30.00 860 560 4.82 | 57.90 | Bhell.
170 1,280 .883 1,086 86,000 38,150 (Elastic limit
56,800 | 51840 50
4100 59,500 54,780 1.00
60,500 | 55700 1.60
2.40 80.00 800 510 408 62.40 | Bhell.
1m 1.300 810 1181 34,000 060 |Elastic limit
56,500 | 49,070 .50
6543 60,200 | 53,230 1.00 _
61,400 | 54250 1.50 ‘
2.44 80.50 860 500 430 62.00 | Shell.
12 | 1300 890 | 1157 | 34400 | 129,780 Elssticlimit
56,400 48,750 B0
65643 61,200 52,900 1.00
62,400 | 53,930 1.50
2.60 32,50 880 540 AT 59.00 | Shell.
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Test of Steel Plate—Continued.

809

MEASUREMENTS. lf:fgm?:lcg!;. REDUCTION OF AREA.
St{ain R L
n . . ema iem
MARKS, Af’o“"“d_aa ggx:l:dqs Eloneation | E1 ) REMARKS.
. | Elongation | Elongation
Breadth! Width.| Area. | = inch. o {2 |Breadth| Width.| Area, | Fer-
inches, | percentage. L d
173 1.300 886 1.162 35,000 30,380 |Elasticlimit
56,200 | 48780 50
6543 61,000 | 52950 100
62,700 | 54420 150
248 31.00 890 550 490 57.40 | Shell.
174 1,300 890 1,157 34,000 29380 |Elasticlimit
58,300 50,390 .50
66543 64100 | 55400 1,00
6500 | 56260 1.50
2.40 30.00 890 5650 490 | 57.60 | Qhell,
15 | 1s60| 850 | 1014 | 82,90 | 32,450 |Elasticlimit o
54,000 250 .60
6549 58000 | 57200 1,00
1000 | 58,180 160
248 8100 1,100 .400 440 56.60 | Head.
176 1.300 663 862 25,600 | 29,680 |Elasticlimit|
41000 | 47660 50
4105 45000 | 52200 100
36,600 | 54,050 1.50 ;
2.40 $0.00 900 400 360 58,20 | Head.




Test of Steel Plate—Continued.

MEASUREMRNTS. ‘neo'ﬁf,"",‘::f";_ REDUCTION OF AREA.
St.tn!n
o
MARKS. Am:fd pounds! - " REMARKS,
per &q. ongation
Breadth| Width.| Area. fuch, | Flongation fa " |Breadtn| Width.| Ares, | O™
- [percentage. e
177 1.300 655 852 26,000 | 30,510 |ElasticHmit
42000 | 49,420 50
6549 47, 55,160 1.00
481907 | 57,90 1.50
240 20.00 500 400 860 [ 57.70 | Head.
178 1.300 635 852 27,000 | 31,690 |Elasticlimit
: 45,000 | 52810 50
6549 48200 | 58,570 1.00
49,000 | 57,500 1.50
2.40 30.00 900 870 333 | 60.90 [ Head.
179 1,025 662 678 21,000 | 30,970 |Elasticlimit
32,300 | 47,640
4105 85,200 | 51,910 1.00
36000 | 54 1,50
2,32 29,00 700 400 280 | 5870 | Head.
1o | Low | 675 | 692 22, 31,790 |Elasticlimit
32,00 | 46 30
4105 100 | 52,170 1.00
1600 | 54,330 1.50
2.40 30.00 690 400 276 60.10 | Head,

609




Test of Steel Plate—Continued.

ELONGATION
MEASUREMENTS, in oight inches, REDUCTION OF AREA.
St:nln
143
MARKS, Applied | o nde REMARKS.
T 59, Elonfﬂ.ion E‘lonFnﬂon Per-
Breadth| Width,| Area, inch, n o Breadth| Width,| Area. | ¢
inches. | percentage. .
181 1025 | 646 | .662 21,000 | 31,720 |Elastic limit
31,200 | 47,120 50
4105 , 200 58,170 1.00
86,100 1.50
2,16 27.00 700 400 280 | 07.70 | Head.
182 1.025 660 676 21,300 | 81,5610 |Elasticlimit|
81,200 1 50
4105 35,100 | 51,920 1,00
N 86,800 1.50
2,08 26.00 650 890 254 | 6240 | Head.
183 1.025 658 £74 21,000 | 31,150 |Elasticilmit
32,200 | 47,780 .50 '
e e | i
2.40 30.00 690 400 276 | 59.00 | Head.
184 1.025 688 654 | ~ 21,000 82,110 |Elasticlimit|
32,200 | 49,240 50
6515 38,000 58,100 0
30,100 | 69,790 1.50
248 31.00 J10 400 284 | 5650 | Head.

01¢



Test of Steel Plate—Continued.

ELONGATION

MEASUREMENTS, in eight inches. REDUCTION OF AREA.
| o . Sn";in
MARKS. : ! Amffd pounds Remarks.
I ' persq. | Elongation Elonfntlon Per-
Breadth| Width. | Area. inch. n n Breadth||Width. | Ares. centage
| inches. | percentage. i
! §
j
185 : 1025 636 651 21,000 | 32,250 |Elasticlimit
32,300 | 49,620 50
6549 87,200 | 57,140 1.00
381100 | 58,520 1.60
2.16 27,00 J780 400 292 55,10 | Head,
186 1.080 876 901 29,000 | 82,190 |Elasticlimit|
47,000 | 52,160 50
6544 52,600 | 58,880 1.00
53,000 | 58,820 1.50
: 240 3000 700 60 392 56.50 | Shell.
| R — _—
187to ; 1.580 625 956 29,000 | 80,330 |Elastie limit
189 47,200 | 49,870 .50
5790 52,100 | 54,500 1.00 1
52, 55,230 1.50
i 2.20 27150 1,040 860 364 | 61,90 | Comb. chamber,
190t : 1256 | .25 | .84 400 | 20840 |Elasticlimit|
191 | 41,000 | 52,200 50
6499 x 54,840 1.00
| 45,100 | 57,520 1.50
| 2.40 30,00 830 830 274 | 65.00

T1G




Test of Steel Plate—Continued.

ELONGATION
MEASUREMENRTS. . in elght inches. REDUCTION oF AREA.
- - Strain
! . m - -
MARKS, | A&’l:f‘d pounds REMARKS.
t per 8q. | Elongation | Elongation Per-
Breadth, Width | Area, inch, n Breadih| Width | Area, centage|
inches, | Percentage
19210 { 1525 635 968 29,000 | 29,960 |Elasticlimit
194 45,300 | 49,900 50
790 58,460 | 55,160 1.00
i ,200 | 55990 1.50
244 30.52 1.040 330 343 | 6450
1956 ;o 1.000 630 630 Elasticlimit|
1 k
4093 1.00
, 160
2.08 26.00 680 [ 390
198 10| 1.000 | .605| .05 19,800 | 31,900 |Elastic limt|
199 31,100 | 51,410 .50 -
33,200 | 54,880 1,00 .
4093 84,700 | 57,360 1.50
240 30.00 660 | 340 .224 | 63.00 | Comb, chamber,
200 t0 | 1525 | 635 | .968 29,300 | 80,270 |Elasticlimit ‘
203 47,000 | 48,550 .50
54,000 | 54,750 1,00
578+ 54,%00 | 56,710 1,50
72 34.00 1.010 350 354 61,40
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Test of Steel Plate—Continued.

MEASUREMENTS, lslefgr;:‘i‘lm. REDUCTION OF AREA.
— . St:‘llll ——
n
MARKS. Aﬁ])):hed pounds - ton| Elo REMARKS.
* per s¢ ongation | on . n
Breadth! Width | Area inch. in Br% |Breadth| Width | Area | PeT
| fnches. | Percentage. hd
204 to 1.000 I .632 682 21,000 | 83,230 |Elasticlimit
205 82,200 | 50,950 50
: 35,100 | 55,540 1.00
4008 X 57,920 1.60
‘ 2,40 80,00 640 860 280 88.60
206t0 | 1010 .640 ! 646 000 | 30,960 |Elasticlimit
207 32,200 | 49850 50
85,100 | 54,340 1.00
14093 1100 | 55880 1,50
240 80,00 630 8320 202 88,70
208 to 1,256 640 303 24,000 ,890 |Elasticlimig
210 41,000 | 51,060 50
44000 | 54790 100
6492 45,200 | 56,200 150
240 80.00 810 B850 284 64.60
195 to 1.480 630 932 28,200 | 30,250 |Elasticlimit,
197 48,200 | 46 S50
52,100 | 55, 1.00
4098 53.300 | 57.180 1.50
i 2.60 82.50 1000 880 .8!) 64.60
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