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BALTIMORE, MD.
HIGH PRESSURE FIRE SERVICE.

-ORGANIZATION.

On April 23, 1912, the TTigh Pressure [ire Sys-
tem was placed in service; the station equipment
has not heen finally accepted by the city.

The entire system was designed and its constriic-
tion supervised by Daniel 13. TBanks, Consulting
TFngincer of the Doard of Fire Commissionecrs.
Operati- n, control and maintenance are hy August
limrichy, Chief of the Fire Department; direct comn-
trol is by Thomas H. Meushaw, Superintendent of
Machinery.

During the installation of the pumping staiion
cquipment, a detail of engineers and stokers was
made from the uniformed ranks of the fire depart-
ment to act as inspectors and helpers in the erection
of the machinery; these men will be continued in
charge of the station, aud others detailed at inter-
vals as sipernumeraries, so that a competent oper-
ating force will always he available.

The station operating force at present consists
of six engineers or machinists, and five stokers, all
of whom hold State licenses and have had several
years’ experience; the operating force has guarters
in the building and is organized as a fire company;
a stoker and an engineer are on duty at all times
and other members respond to the operating floor
on all alarms in the district covered by the service.
The pumping station is provided with the usual fire
alarm equipment of fire stations, with an extension
gong in the sleeping quarters, which is normally
cut out, being connected into the circuit after onc
round of a box in the district served by the High
Pressure System. In the final organization of the
operating force it is expected that the station
force will remain practicaily as now designated ;
maintenance of the piping system will he in charge
of the superintendent of machinery, who will
have a force at the repair shop available during
the day, and at other times can have men detailed
from companies nearby. Keys for operating gate
valves are in valve manholes and all members of
the «department are expected to be familiar with
the system.

PUMPING STATION.

Location.—The station is located in the south-
castern part of the congested value district on the
west side of South street, north of DPratt etreet,
and extends through to an alley. On cach side of
and adjoining the station are g-story mercantile
buildings with blank walls extending 10 to 20 feet
above the station ronf; across the alley are 3-story
buildings with wired-glass windows or fire shut-
ters; directly opposite, on South street, is a vacant
lot.

Equipment—In addition to the pumps and
hoilers given in the tables helow, there are dupli-
cate blowers and feed-water pumps, a traveling
crane in pump-room, a feced-water heater, and other
appliances  necessary  for  successful  operation.
Steam end of pumps arc steam-jacketed and kept
hot at all times, using steam from the exhaust or
direct from hoilers.  The large pumps were de-
signed for a possiblc speed of 8714 revolutions a
minute, giving a delivery of 7,000 gallons a minute
against 200 pounds pressure ; up to the present time
they have been regulated down to a speed of 535 to
65 revolutions.  Doilers are separately set and have
independent stacks. Steam piping is in duplicate
and well installed. Space is reserved and founda-
tions provided for an additional boiler and a fourth
large pump.

Tayout of discharge pipes from pumps is on a
foop system, gated so that the supply may pass
through either one or both of the two 24-inch dis-
tributing mains.  Suction supply from a 3o-inch
cast iron main conuected {o a 40-inch domestic sup-
ply main approxinately a4oo feet distant from the
station; an auxiliary supply may be taken from
well in station, connected by a 42-inch reinforeed
concrete conduit with the harbor, 250 feet distant;
stiction pressure from domestic supply main, 30
to o pounds, and maximum lift from harbor
suction 15 feet, Elevation of center line of pumps,
12.5.  Elevations in this report are in feet above
mean low water in the harbor.

Construction. — Station is of fireproof con-
struction throughout, except floor surfacing and in-
side doors in the third story. Tump-room is two
stories high, with gallery on one side; company’s
guiarters above; hoiler-room is - separated from
pump-ronm by fire-wall, with single opening pro-
tected hy double fire-doors ; basement for piping and
blowers extends underneath the entire building.
Side walls blank; windows on front are of large
area, hut protected by wired glass in metal frames
and with rolling ire-shutters ingide; rear wall has
single door-opening protected by doubie fire-doors.
Raoof, tar and gravel; ventilators have prismatic
glass and automatic tin-clad fire-shutters; roof de-
signed to withstand probable failure of adjoining
overlicad walls,

Protection——Tiight-inchh risers have heen ex-
tended to the reof, and it is intended to provide
these with monitor nozzles to sweep adjoining build-
ings, or with hose and nozzles, permitting the fight-
ing of fires across the adjoining roofs,

Operation, — At the station, 150 pounds of
steam is maintained on two boilers at all times, and
130 pounds water pressure is kept on the distribu-
tion system by the small pump; upon receipt of an
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alarm in the Tligh Pressure area, which extends
about 400 feet outside the hor 1@1 -line  hydrants,
stean is turned on two of the large pumps, which
immediately raise pressure to 250 pounds; the small

pump  stops on water  pressure exceeding 150
poundls. The larger pumps are provided Wltll gov-
ernors, which CO‘H]&C the speed, and have steam

valve controlled Ly pressure regulators operated by

the water pressure in the distribution system; with
throttle valves open, the operation of the pumps is
entirely automatic, and as stoking of the boilers
and forced draft are automatically controlled by
the steam consumplion, the station can be run for
several hours without attendants if neecessary.  An
increase in the speed of the small pump indicates
a flow from the system; orders are to shut down
the pump if such flow occurs without a fire alarm
sounding.

DISTRIBUTION SYSTEM.

The arca covered by mains of the sys-
Ioutaw, Frankling oward,
Saratoga, Gay, DBaltimore and South streets: it
covers about 170 acres. As recommended in the
National Board report of 1903, the arca covered by
the outlined mains was approximately 300 acres.

General.—
tem is bounded by Pratt,

The general plan followed provides 16-inch mains,
three blocks apart in hoth directions, with 10-inch
lines on all other streets. The total length of mains
is 8850 miles, consisting of L0066 mile of 3o-inch,
025 mile of 24-nch, "504 miles of 1(3—1mh and
5.30 miles of I(J-iﬂ(‘,]l; here are also 2.00 miles of
8&inch used as hydrant branches. Blanked con-
nections have been left at intersections on border
streets to permit extending the sys‘em in all direc-
tions.

The elevations within the hrmt% of the distribu-
tion system range from 8 near the prmping station
to 100 at the northwestern corner,

Pipe—All pipe is lap-welded, soft, open hearth
steel, designed for a maximum working pressure
of 300 pounds per square,inch. The 8-, 1o- and
16-inch pipes are 7/16 inch thick an' the z4-inch
are ¥ inch thick; the standard length is zo fect.
The steel is specified to have an ultimate tensile
strength of 50,000 to 55.000 pounds per square inch
and an eclastic limit of at least 15 its ultimate
strength,

The pipe lines, including valves, hydrants and
other Ottings, were tested and made tight at a
pressure of too pounds per square inch before back-
illing. A test of a s00-foot length of ro-inch pipe
was  witnessed Dby National Doard engincers in
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1910, during installation; two joints sweated at 700
pounds pressure, and when these were tightened
the pressure was carried up 1o 1,000 potinds, when
the only signs of leakage were through the gaskets
between the bonnet and-body flanges of the valves
at either end of the line.

The system of pipes is expected to be sufficiently
clastic to remain tight under all conditions of serv-
ice, including expansion and contraction due 1o
changes of temperature, settlement and other dis-
turbing factors, and especially fitted to avoid exist-
ing obstructions by changing the alignment withou:
the use of specials; provisions are made to avoid
the effects of clectrolysis hy making the electrical
conductivity of the joint approximately equal to
that of the body of the pipe, and by a pipe coating
of mineral rubber asphalt with a thickness of 1/32
of aininch. Pipe has been bonded to return feeders
at scveral points and electrical surveys are being
regularly made; the pipe is reported to be negative
to the rails throughout. An inspection of pipe in
112, during the raising of a hydrant, showed the
coating in perfect condition after two years’
service.

Joints.—The pipe joint used is specially designed
for the placing of metal to metal without the use
of gasket, lead, cement or filler of any kind, with
expanded ewds of pipes fitting over an inner scpa-
rating ring having external surfaces of spherical
zones, tightened up by means of bolts and outside
steel flanges. TPlain faced joints are provided at
the valves, made up with corrugated copper gaskets.

Gate Valves.—Gate valves are of semi- and open
hearth steel, bronze mounted, of a substantial
double-disc type, painted inside and outside with
asphalt paint; they were subjected to a test pres-
sure of 600 pounds to the square inch. The 10-
and 24-inch valves are geared and the latter are
provided with g-inch by-passes.  All valves are en-
closed in large valve boxes, Built upon a concrete
slab; the lower sections of the Loxes are of con-
crete blocks, the upper of reinforced concrete rings,
Total number of valves in the present system, 250.
Valves are generally located on property lines, ordi-
narily 4 at each street intersection, so that, in all
but two or three cases, any single side of a block
may be cut out of service without interfering with
service in other parts of the system. Average
length of pipe between valves, 300 feet, with a
maximiun of 480 feet, except as noted helow on a
24-inch line; in 16 cases, three hydrants would be
affected by a single shut-off, in 62 cases, two hy-
drants, and in 41 cases, one hydrant. On one of
the two 24-inch discharge mains from the pumping
station there are, hetween valves, 6 hydrants set
on goo feet of main; these hydrants have 8-inch
gate valve on connection, thus permitting any hy-
drant te be cut out for repairs without affecting
the main.

Tach valve box is provided with a key, which
in operation cannot be removed from the valve ex-
cept when it is wide open. _ _

Relief Valves.—l.ocated at various points in

the system are rclief valves, set to open and waste
into’ the sewers at 305 pounds pressure; air valves
are provided at all summits,

Hydrants.—Hydrants are a specially designed
flush type, opening against the pressure, having
1o-inch harrels, 28 square inches minimum water-
way at valve opening and &-inch branch con-
nection to the main; hydrant branches are in-
serted through a hole cut in the wall of the main
pipe, and thoroughly welded to it, with a liberal
fillet built on at the intersection of the two;:
branches are bent in the form of an off-set, to
facilitate connection to the hydrant. Fach hydrant
was subjected to a hydrostatic test pressure of 600
pounds per square inch. Hydrants are provided
with sidewalk cover, upon removal of which therc
can he connected a special portable service head,
which locks into position by a slight turn; heads
have four zl4-inch outlets, each provided with a
regulating valve, so designed as to also act as a
shut-off valve; an outlet in the top of the head per-
mits connecting a monitor nozzle directly thercto.

Total number of hydrants on present system, 220;
the average linear spacing is 170 feet and the area
served by each, 42,700 square feet. Hydrants are
located at street intersections hetween corner of
building lines and curb corners, at alley interscc-
tionis and alternating on opposite sides of the streets.
Markers located on trolley feeder poles and other
conveunient points are being installed to indicate
locations.

Fire Boat Connection.—A 1o-inch fire boat con-
nection, with gate valve and check valve, is located
at the water front near the foot of Cheapside
street.

Connection to Standpipes and Sprinkler Equip-
ments.—No connections have heen made to equip-
ments supplying private protection to buildings; in
the use of the system it 1s the intention of the de-
partment to have the first company connect to all
such equipments by means of short lines of hosc
from the hydrant to the outside connection, thus
assuring positive control of the amount of water
and lessening water damage after the extinguish-
ment of the fire. [t is the opinion of the depart-
ment that inasmuch as the High DPressure system is
intended primarily for serious fires, the system
should not be weakened by connections other than
to hydrants; also the department could not main-
tain proper control over such connections nor he
assured that there were no leaks on the system.

SIGNALLING SYSTEM.

Under the system of operation it is not necessary
to communicate with the pumping station during
fires to secure increased pressure, hut to provide for
possible cmergency, a separate telephone  circuit
has been run, with instruments at fire alarm head-
quarters, fire headquarters, the chief’s night quar-
ters and the pumping station ; this circuit connects
to contacts for portable telephone scts in cach fire
alarm box in the High Pressure district. TIn addi-



tion to the above there i: the usual Morse key and
sounder, and ain a contact i each hox through
which a talking conneetion with portable telephone
cots can be made with fre alarm helguarters over
ihe box cirenit.  IFrom Sre alarm headguarters the
pumping sation can be ecallad over a reguiar de-

partment telephone cireuit,

FIRE DEPARTMENT.

High Pressure Equifaz:zent.--’}‘* o Thigh Dres-
cure commanies have been estahlishied, each manned
hy picked men of 2 to 5 years fre service.  Uoins
pany 1 i lorated with Tadder 2. Paca strect near

oo feet wes of the area coveral:
Company 2 18 Tneated with Fagine 32, (Gay street
near Waler sireet, on the castern edge of the dis-
trict covered, Tach company is provided with an

Favette strect,

antomobile hose wagen carrying 2,070 feot of
2-inch hose, two hydrant heads, three turrct noz-

Jles, and the usual assortment of shut-off nozzles

and minor equipment. Hose wagons of TLagine
Companies T. 2. 3. 4. 6, 7. 15 (both sections), 23,
27 and 32 cach earry & hydrant head and key and a
irret nozzle,  Some of the turret nozzles arce de-
{achable from ihe wagons and can be atiached
direct to a Hifth vullet ov the top of the hydrant
ead or to a special hydrant head with only the onc
outlet on top.

Use of the High Pressure System.—A High
Pressure company and .4 0T 3 engine companies re-
spond to all firat Jlarms: the second High Pressure
hose wagon responds v it the second alarm assign-

ment. ‘fhe High P’ressure company coniects -
mediately to the 1ligh Pressure system, and  the

first two engine companies to water department hy-
drants: the other comprnics connect their
engines 1o vater department hydrants for a reserve
foree, but use the tligh Pressure

svstent with their
hese wagons.

Members of the department arc macde familiar
with the location of hydrants through frequent in-
spections during the wint and Dy means of a
hlue-print map at ea h station.

Upon arrival of the Lose wogon, bwo me. with
hydeant head and ey, run to the Lydrant; one
man removes the eover, 8 Tich if stuck can be
casily broken: the other places the head in position
andd, b a slight e, Tncks 1t into position. Water
witlr the key. Lose attached to

engine

aind

one or all outlets; by nwans of the regulators on
the head, any desired pressare cann he given each
tne up o Tall presswe without calling up the

pumping stai
at, stardng from the miri-
11 remove (he hvdrant

ail nrn on the

STRERGL
position 0
\-“.'1? N
The srstem
three seriots
deillz in
tnued.

safnihs

il
frequent
ae will be con-
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Recent Improvements.—Sincc the National
Board report of Tebruary, 1010, in addition to the
installation of the TTigh Pressure aystem and the
two Thigh Pressure companies, the following com-
panies have heen established :

Iingine 34, Caroline street near Gough street;

Fagine 30, Jidmondson  avenue and  Dentalou
street !

T neine 37, Ridgeley and West streets

jingine 39 (fire boat Deluge). foot of i*resident
altieets;

lLngine

Ladder

Cround has been purehased
for engine companies at Tulton
treet and at Light and Montgomery

The manual force is 78G men, an increase of
106 a repair shop has heen cquipped, with 8 men
detailed for operation; an automobile combination
hose wagon provided for lingine Co. 32; 10,000
fect of 214-inch hose and 8,200 fect of 3-inch hose
were purchased i 1911 and bids are being asked
for 7000 feet of 2V4-inch hose. Seventy-two per
cont. of the fire alarms wires are underground and
{he remainder are being placed underground ; red
lights to indicate hoxes are being installed in the
undergrouni district,

40, with Tadder Co. 125

(8. with Logine Co. 20.

and huildings erected
avenie and Taker
streets.

TESTS OF THE SYSTEM.

On Juue 7, 1912, several tests of the system were
made by National Toard engineers. To test the
readiness of the pumping station, a fire alarm hox
was pulled at 4.30 A M. at Lexington and Howard
streets.  lmmediately upon arrival of the Fligh
Pressure hose compaily, the system was put into
service, using 3-inch lines siamesed into a 2l4-inch
nozzle. At the station, an engineer and stoker were
on duty: at 4.31 the remainder of the crew had re-
sponded from sleeping quarters; by 4.31:15. two
large pumps had been started and pressurc in-
creased to 190 poumls, reaching 280 pounds by
4.33, at which time water was turned on by the
hose company ; at 4.34 the discharge was 1,052 gal-
lone a minute, and at 4.37 it was I.g40 gallons,
pup pressure ap-#he station being maintained at
240 1o 250 pounds ; streams from two more 2V4-inch
nozzles were started at 4.37 140, giving a total dis-
charge of 4000 gallons a minute. A second TTigh
Dresaure company, using six z-inch lines siamesed
‘nto three 2¥4-inch nozzles, was put into service
on Liberty street, making a total flow of 7,100 gal-
lons a minute:; both steam and water pressures
were well maintained at the pumping station.

A second test, to determine the capacity of the
<infion, was started at 10 A ML lines were run
(y wix 2M-inch and six soinch nozzles, discharging
on Pratt street. Pumps wers mn individually, with
Jiccharges as given in able 1, and were stopped
an started wnder conditions similar to a break-
down of a unit at thne of fire; a uniform discharge
was maintained and pumps Wwere well and easily
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handled.  Pump governors were set for a cut-off
at about 52 revolutions per minute. With all three
large pumps running, the total discharge was 12,770
gallons per nwrmte, against an average pump pres-
sure of 242 pounds, suction-pressure of 31 pounds
and net water pressure of 211 pounds; steam was
uniformly maintained at 150 pounds, The aver-

age number of revolutions of the pumps was 5o.0

per minute.

A test for leakage of the system indicated a loss
of 26 gallons per minute, at a pressure of 250
pounds, part of which was through the pumps and
part due to air valves operating on the systen.

Test of the hydrant head indicated a<loss in
the outlet and the regulator valve equivalent to
about ro pounds for a flow of 300 gallons a minate
from a single outlet, 20 pounds for soo gallons, and
25 pounds for oo gallons: these caunot he consid-
ered excessive losses. The hydrant heads have
been provided with a screen to catel coarse ma-
terial; the tests showed that these became clogged
and introduced a very high friction loss, amounting
to 30 pounds for 2,300 gallons a minute flowing ;
as these screens are not necessary to the operation
of the hydrants, their removal is advisable.

CONTEMPLATED ADDITIONS.

The plans contemplate the installation of an addi-
tional boiler and another pump similar to the larger
ones now iastalled. It is also proposed to have
an auxiliary steam line from the United Railway &
Electric Company’s power station on Dratt street,
1,000 feet distant. .\ contract has heen Iet, over
the protest of the fire commissioners, for a pipe
line from the pumping station to (e city hall and
court house, to he used in heating the huildings
with steam from the hoilers of the High Pressure
system; it is estimated that, for this service and for
a proposed scheme of generating electric current to
light the same Duildings, as much as 700 hoiler
horse power may be requirec.

CONCLUSIONS.

The High Pressure system as now in serviee
covers the greater part of the congested value dis-
trict, and not only adds greatly to ils fire profec-
tion, but, by lessening the number of engine com-
panies needed to extinguish a serious fire within
the zone covered. it materially increase: the effect-
iveness of the fire department in covering other
parts of the city in the event of a sceond fire
However, there are sections exposing the district
covered. within which a fire might gain such head-
way that even with this svstewn the fire department
would not be able to control it: for this reason the
system should be extended to include the entire con-
gested value district and any other hazardous sec-
tions exposing it.

With the introduction of high pressure systems,
and the consequent use of large nozzles and large

-3

streas, the total amount of water thrown upon a
fre is greatl: jncreased; it is stated that the pumps
may-be operated at a capacity of 50 per cent, in
excess of that obtained ar the test, but when allow-
ince 1s made for one uait gut of commission for
repair or overhauling, it j: prolable that diring a
serious fire, and certrinly with teo simultancous
fires. the system will Le overtaxed, and the effect-
iveness of the streams reduced. To offset this, an
additional pump and lailer, provisions for which
were made t the plans, <hosld Te instalied ; if the
system s extended, their instaliation will be stll
more necessary. i the conten-

The insicilation of

plated anniliary steain line from the power station
of the United Railway & [leetrie Company would
be an added safeguard to 1he s rstenn; if the hoiler

plant at the High Pressure st
and light the city hall and cour
cither this anxiliary line or the fourth Loiler is ini
perative for reliahle operation, and Both will Le nee-
essary when the fourth pump is fnstalled.

The pumping station, although not cutside of the
contlagration zone, is well and safely constructed,
and with the addition of the slanned protective
features upon the roof, should not be affected by a
conflagration.  T'he equipment is vwell installed, of
a very reliable type and is being well operated - it
has withstood tests as severe as any probable in fire
service.  Many ingeunions automatic arrancements
controlling the operation of pumps and boilers ia-
crease reliability and lessen the number of men
necessary for operation.

The organization of the service under the super-
mtendent of machinery has worked out well, and,
with the few changes which may be found neces-
saty by experience, should he satisfactory as now
operated.

The distribution systenn has heen installed tvo
vears amnd shows 1o signs of  deterioration; the
slight leakage, abseuce of eloctrolytic action and
total freedom from breaks or other trouble, appear
to justify the departure from the usual destzu of
such systems; with the type of regulator valve used
on the hydrants, guick  hut-off of the Hov b loen
made, hut with no harmful cffect to the systeny
The valve and hydrant disteilution is ¢ wwelient, and
the pipe sizes and givlitonisy are suficiert to en-
able & good concentration of tre ow withont cori-
ous loss of pressure.

The type of hydrant is wsual for such serviee.
but it appears not to increase the time cousumed
i getting info action at fires: it is Delieved that
the system of inspeetions adopted and  the steps
taken to secure familiarity with locaticas il re-
sult in hydrants being quickly fowid, and the ease
with which heads can be attachied renoves vne of
the main objcctions to the o of Aush hydrants.
The separate head permit: of the use of rezulator
valves permanently att«c!

ed, thus giving cxcellent
control of the pressure on ho.e lines. The hydrant
and head under test show a cufficiently low friction
loss, except in the screen, the use of which is not
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necessary ; the regulators inercase the loss materi-
ally, hut not sufficicntly to lessen fire protection un-
less too great a quantity is taken from one outlet,

Operation of the plant is prompt and reliable;
with the automatic arrangements at the pumping

W. E. MALLALIEU,
General Agent.

sro. W. Boori,
Chief Enginecr
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station and the constant operating pressure at fires -

of 250 pounds, the latter made possible hy the use

of the regulator valves on hydrants, there is not

the necessity for communicating with the puwping

station to secure any pressure desired.

Respectfully submitted,
COMMITTEE ON FIRE PREVENTION,

Grorce W, Hovr, Chairman.

H. A, Smrri,

I%. W. SARGEANT,

7. B Morron.

L. T CAMPBELL.

IEpwarb MILILIGAN.
I W 20 51 S
oA Lupum,
R. D, Iianviy.






