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- To all whom it may concerr;

| Jr,JOHN JOKLE, HO! _ ,
. SMHEI citizens of the United States, residi

rtal nents in Pumping Systems,
lch the following is a specification, -
- Our invention relates to certain improve-
mentsin high—grr;mure‘ fire-servicestations. A
ig]  service of this type consists
-of's myin having any number of outlets and a
aza.honary pumgo at some given point for
Pplacing water a

ih fires with or without the aid of port-

. The main object of our invention is fo util-

b oA T
s "

chanism” that the engineer can
“passfrom one enfine to another and yet have
ﬁmplate__.contro of the system, this object
ing attained by having mdivitiua_,l' operat-

1sm and indicators at each engine,
80 that when an alarm is given the operator
can. throw in one éngine to pump a certain

. - amount of water and the other engings can be
‘thrown in one at & time as the. Indicators
show the need for more water. This condi-

.
. f
J. "
i - a
IJ.'! .
L ] .-

tion will depend upon the extent of the fire
and the number of nozzles open. '
' A?tillﬁfurther : tion
couple the gﬂs-enﬁm_ e positively to the pumnp,
dispeénsing .entirely - mhtgg the usual clutc%»
Te ! coupling & gas-engine to a
. machine to0-be driven gysai engi ngm -
) e 8CCC ying drawings, Figure 1 is
49 & plan view in diagram, showing a complete
n. . Fig. 2is a plan view showing
& series of four pumping-engines coupled to a
8ingle unit of the plant. - Fig. 4 is a side ele-.
- ;maitgmnofthe pump shown in Fig. 3. Fig.

* object of our invention is to
used in ¢ s
1 engine
~In the acconipan
 high-pressure fire-service station, illustrating
' Kig. 3 1s an.enlarged view of a
~ 18.an end view of orie of the pumpé, ,

;40 that shown in Fig. 4,

Lo \ showing the operat-
50 Ipg-platform. Fig.7 is an end view of a gas-
eBgine unit. Fig. 8 is g view of the switch -
' and gage board which is situated on the con-
trolling-platform, ‘and Fig. 9 is a

" "
£
i. .

| _service
adelphia, Pennsylvania, have invented. _
Prov | - pipes extending to-fire-hy

“points, -

plant is only m1;p13d
- when an'alarm of fire
lar feature forms no
. \bove normal pressure in the |
__. naing; go that this water can be used to ex- |
...4ble pumping-engines, ' | engines.

o e Prarn o for driving d
for a1r-compressors or for driving dv-
) ‘namt)swcflg for vu? tga ,.
‘t plant. |
| The

in & butlding preferably in close

| without the use in many ,
hi‘“ﬁ ];un:!ping,-engine at the fire-hydrants,
efe

‘tion-conduit extend.i.n%
he

B . ‘out uncovering the end of the suction-pipe.
& side view of one of the gas-engines opposite |

diagram |

, h pump unit.
discharge-main of a .
makes & circuit from

! & power-house
through. a section of a cit |

, having branch
rants at different
This main ‘is supplied with water

I any suitable source, preferably under
city - pressure, and our Improved pumping
to this discharge-miain

18 given. - This particu-
part of our invention.

In the accompan

 engines of the
'tllllgilrnusual work may be used

any other work aroun

pumping mechanism is installed with-
proximii&y to
ant

& Iiver or reservoir from which an abun

supply of water can be drawr, as the ﬁr%mps.
‘must force great quantities of water t ugh
-extended mains and at such a pressure as to
8 great height

CAITy thestream at the nozzle to
cases of an auxil-
ITIng now to the drawings, A is a suc-
water-supply into the building in
pumping-engines are installed.

B 18 a discharge-main coupled
cha:rge-Pipe of each pump and to the street-
main B’, extending to the
within & certain district,
chamber of _
of any size desired. o .

'The main A in the present instance extends
to a river in which the tide rises and falls, and
this main is provided
sumps a at each
tion-pipes of sai
tension is closed
water can rise and fallin the extension with-

ump, into which. the suc-
- pumps extend. The ex-

‘D to'D*, inclusive, re
pumping-engine units, each having
pipe .E ‘extending into the main A, as de-
scribed and clear%y shown in Fig. 4, so that
each pumping unit will receive water inde-

pendently from the

igh-pressure fire.

, drawings we have
-shown & plant in wh:ich there are seven main
- pumping-engines and two auxilia pumping-

ines - 'i‘lﬁgl aunﬂry pumps

from the source of
which the

to the dis- |

several hydrants
‘and B? is the air-
the'discha‘.rge-main, which can b—ﬂ, |

“with extensions or

main A, and each. pump

Patented July 94,1008,

55

6o

65 .

70

75

80

90

95

by a loose cover, and the
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with-fly-wheels ¢’ ¢
each inclosed in'a water-j acket ¢, supplied .
with water from a pipe ¢f, provided with a.

products of combustion.

2.

has a discharge-pipe F, coupled to the dis~

charge-main B.

Each pumping-engine -unit consists of ‘a
gas-engine C and a pump I. In the present

mstance the gas-engines employed are of the
three-cylinder four-cycle type, the gas being
ignited by a spark and the connecting-rods
being coupled directly to the crank-shaft (7,
which in the banc
The cylinders ¢ are

suitable valve ¢, within easy reach of the op-

erator. when on any one of the controlling-

platforms H, which are located at one side of

éach enginie. The exhaust-pipe ¢ leads from’

thie jacket ¢* to the outlet or waste pipe G,

~Which may be connected to the suction-con-.
duit A or to a reservoir or may be allowed. to.
pass to waste through a separate conduit. =~

C* represents the admission-pipes for the-

(3 1s the mixing-chamber for the a’.{«; and
air, gas being admitted to "the _c%&mber
through the pipe C¢, having a suitable throt-
tle-valve C° the stem of which extends to a

point within reach of the operator when on the

platform H. - S

C* 1s the exhaust-pipe, communicating
with the exhaust-passages leading from the
several cylinderse¢. | B

The gas-engines in the present instance are
started by means of compressed air admitted

to one of the cylinders of each unit through a
pipe k£, having a valve &’ within reach of
the operator when on the platform H.  The
pipes k lead from the air-cylinders K at one
end of the building to each gas-engine unit.

The air is forced under high pressure into the

compressed-air ¢ylinders by air-compressors
K’, two in the present instance, driven froin

‘two auxiliary gas-engines D7 D? of less capac-

ity than the engines D to D¢, inclusive; but
other means of compressing air may be used
without departing from our invention.

Each gas-engine has suitable regulating

and governing devices to make it o7 vate at.

a constant speed whether the pump | | aded
or light. | S |

In the present instance an electric igniter.

is used for each cylinder of the engines. The
igniters are controlled by switches A A A on

the switchboard H’, mounted on the plat-

form H.

In order to insure the proper working of
the sparking mechanism, we have sodesigned |
the apparatus that a primary or storage bat-.

tery 7 can be used or the current canhe
taken from a dynamo J, driven from one. of
the auxiliary gas-engines, or the current may
be taken from an outside source of supply,
thus insuring an uninterrupted current.
Cam-operating levers, one for each cylin-
der of each engine, are indicated at .

present instance is provided.

-y

|

i

levers aré so arranged that the ¢ag inlet and 65
outlet cams can be thrown out when the en-

gine is started by the use of compressed air.

- We have shown ‘two dynamos J J, Fig. 1,
driven from the gas-engines D7 D8, respec-
tively, and these dynamos can be used to

rutlding and for power, if desired.

board, Fig. 9, 7" is the igniter-switch, 72 is the

Referring to.the diagram of the switch-

70
jé'ellera,te the electric-lighting’ current for the

dynamo-switch, while the spark-coils il the 75

several circuits are indicated at 73, - L
In the present instance the pumps have

three cylinders ¢ and are double-acting, hav-

1ng piston-rods ¢/, connected to a crank-shaft

I, which is driven from .a power-shaft I* 8o

“through a pinion4* and gear-wheel 4%,

An important feature of our invention'is

that the crank-shaft C/ of_ each maii gag-en-
gine C 1s coupled diréctly in a rigid manneér to

the driving-shaft I I |
ing dispensed with: entirely. The coupling

> of the pump, clutches be- 8x

Li.in the present instance is made in halves;, -

one half being rigidly secured to the driving-

L

shaft I* of the pump, the other half being rig-

two halves being secured together by bolts .
When the engine is:set in motion by admit-

L]

1 idly secured to the crank-shaft ¢/; and $he go

ting compressed air to one of the cylinders,

the pump is also set in motion; there béing no

lost motion betwecn the engine and the pump. 95

The gas-engines of the auxiliary pumps D7

and D* are preferably coupled to the pumping

mechanism by clutches I/ in the ordinary
manner, so-that these engines can be run in-
dependently of their pumps when it is de-

sired to operate the comipressors K’ or the:

dynamos J. One or'both of the auxiliary

pressure at all timesin the main or to supple-
ment the main pumping-engines wlen mote
water i1s required than the main pumps can
supply. R T

100

| pumps D7 and D?® can be used to Keep a low .

104 .

ach pump unit I has an independent suc-
tion-pipe kK extending into the extension or

~sump @ of the conduit A, and this pipe E has
a foot-valve J6 and sereene’. - The valve eas

the only valve between
pump-c¢ylinders. @ - - | .
F 1s the discharge-pipe, leading from the

n the sump and the

r
r

pump to the discharge-msdin B, and in this
pipe 1s a-valve f which in the present in-

stance 1s operated by hand. Between the

110

valve f and -the pump is a check-valve f/,

which opens toward the main.

N 1s the overflow-pipe, forming a commu-

nication -between the pump and the waste-

pipe (i, which acts as a by-pass when the

pump 1s first set in motion, as it will be un-
derstood that the pump does not immedi-
ately pump water into the main B, but pumps
it through the overflow-pipe into the suction-
conduit or to waste. The overflow-pipe is

The | provided with a gate-valve n, which in the

120
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| . 826,958 -

porsent instsncs is operated by an electric

mwter v/, the armature-shaft of the motor be-

 ing geared to 2 wheel on the valve-stem, as

¥y

“clearly shown in the drawings. The motor

n' of each pumping unit is controlled by a
switeh f on the switchboard H', . =
tiech pumping unit has a relief-valve M,

~ which comzaunicates with the waste-pipe G

10

throvgh: a ;ipe-m and the pipe ¢g. ' This re-
. r . J o, : ‘ ' .
lief-vuiva acts as a safety-valve to prevent

 IaoTe tian & given pressure being put on the

* water in the pump, so that when the pum

has reached (a_given pressure the valve wi
automatically operate and the excess water
will flow through the relief-pipe. - '

. P 1s a pn -Wa

ders of each pum]a)mg unit an
has a priming-valve p, provided with a stem,

- and hand-wheel ', mounted on the platform

20

28

H within reach of tLe operator. The pipe ¢*,
leading to the water-jackets of the engine-

cylinder, 1s preferably coupled to this pipe P,
as shown in Fig. 6. - - a
For the quick operation of each pumping

unit and with the object in view «of using the

~minimum amount of labor—. e., that of one

“man—we locate operating-platforms H at.
oints . near each engine, as shown in the-

30

35

40

| "

- - sition to control the entire unit.

side of the pump.

rawings. = From these platforms the entire
operation of each pumping unit is controlled.
On each platform is mounted the switch-

board H’ and a cabinet containing all the

necessary switches, gages, and appurte-

nances, the valves being mounted so as-to be |

within easy reasch of the operator, as de-
scribed above. - On each switchboard, b indi-

*

cates a pressuré-gage connected with thé dis-

charge-main B; ', a vacuum-gageconnected
with the suction side of the pump, and 3* a
pressure-gage connected with the discharge
It will be readily seen,
therefore, that from the platforms

complished and by.oge operative.

By using gas-engines as a means of driving |

the pumps tlie pumping plant ‘can 1mmedi-
ately respond to an alarm of fire, the opera-

‘tor going to the first I-I]:m.mpinil unit and
, Where-

mounting the platform e i8 in po-

After start-

- . 1ng the engine he can see at a glance the pres-

55.

sure upon the main B. As soon as the first

engine 18 set in motion he leaves it and im-
mediately goes to the platform of the second

- pumping unit, throwing this second engine

into action, with the exception that instead

~ of forcing water through the main he allows
- the water to by-pass through the overflow-

60

pipe, 4nd he does not couple this second pump

to the main. B until the main gage b shows

that udditional water is needed. As soon as
this is done he leaves the second pumping

unit and goes to the third pumping unit,

| Egmmg—-’water—supp y pipe leading
‘to the cyh Ing unit &

every
‘operation necessary to the starting, stopping,

- and control of the pumping units can be ac-

45

directly

nlacing it in operation, by -

ries accerding to the extent of the fire and

number of iiydrants open. If he finds that-
the fire is under control and that a certain’
{ number of hydrants have been cut off, then

he commences {0 reduce the water-supply by
first cutting down one engine, allowing 1t to

by-pass until the pressure indicates that he

can cut this down entirely.  Then he goes to

another engine and- cuts 1t down in a similar
.| manner until he finds that the fire has been:
| extinguished and the fire-e |
uncoupled and the hydrants.all closed. Then.
he can cut down the entire plant. In the

. S0

ines (if ‘used)

event of a large fire and it is wished to wash

| down the ruins the operator can either use
~one of the large pumps or one of the smaller

auxiliary. pumps, which can be run for some
time econdmicaliy, according -to the sjze of

| the fire. It will thus be seen that any'num--
ber of gas-engines controlling the operation of

the pumping units can be thrown into action

passing, as de-

scribed above, and 'so on throughout the se-

65

r
-
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-

4 +
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-

79
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P

85

one after the other and edach engine is under
the compléte control of the operator while he - -

18 at the engine. When he leaves one engine

. 90
to attend to another one of the series, the ..

¥>rmﬁiously-start’ed engine is working mjdqr., _
wll®ressure and need not be disturbed until . -

‘he returns to cut down the supply.

- Having thus described our invention we

claim and desire ¢o secure by Letters i’at,-" _

ent— ° %

95

1. The combination in a pumping: 8y ;tﬁm,

of two or more pumps, a gas-enﬁha'for each
pump whereby each pump can be independ-

I00

ently operated, an inlet for each pump, an

.outlet common to all the pumps, a by-pass
for each pump so that one pump can be
started at a time, each pump by-passing the . -

water until it is desired to communicate with
the outlet-main, substantially as described.

2. The combination in a pumping system,

of ‘a senes of pumping units, each unit con-

105

sisting of a pump and a gas-engine for driv- '

ing the pumyp, each pump having an inlet for
water and an outlet for water, and a by-pass,

110

the.outlets of the feveral pumps communi-
cating with the main leading from the pump- - -

ing system, substantially as described.

3. The combination in a pumping system,

of a series of like units, each unit consistin
of & pump, a gas-engine directly counecte
yressed

engine, and means for supplying com

air to the cylinders of the ’en%h;e, an inlet and -

an outlet for the pump, a by-pass.for each

115

16 the pump, means for supiplying gas to the

120 |

pump, and a valve at each pump, with a dis- -

tributing-main common to all the pumps so

that on opening the valves in the outlet-pipe

of each pump the pumps will be connected:
‘to the main, substantially as de-

seribed. -

1'25 '

4. Thé combination in a pumpmg system,



of a series of pump units, each unit consjst:
ing of a pump, a gas-engine by which the
pump 1s driven, gas-admission pipes and
| c{)mpfessed-&ir-admissi’on pipes for the said
5 gas-engine, an inlet and an outlet for the said
pump; & -by-passso'that each pump can pump

to waste, valves for regulating the flow of |
water through the" by-pass, valves for regu-

+lating the flowof water from each pump, a
to distributine-main connected to '
pipe of each: pump, and means at each unit
for controlling the gas-engine and pumping

‘scribed.

the outlet- j

526,953

“Taechanism and for recording the pressure in

the distributingﬂnain, substantially s de-
R T
In testimony whereof we have signed our
names to this specification in the presence of

two subscribing witnesses. |

MARK R. MUCKLE, Jx.
- JOHN 8. MUCKLf. -
. T.CARPENTER SMITH."
Witnesses: * -~ e
. WL, A. Barr,
. dJos. H. Krein,”
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