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STATES

PATEN

SCHUYLER 8. WHEELER, OF NEW YORK, N. Y., ASSIGNOR TO CHARLES A.

 a citizen of the United States, residing

CHEEVER,

TRUSTEE,

OP SAMIG PLACT.

' ELECTRHC FIRE-ENGINE SYSTEM.

SPECIE‘ICALIGN 101*'::11115:, pmt of Lietters Patent No, 312,939, dated February 2;.41 1%8@

Apphcﬂtmn filed May 29, 1882,

(No model.)

o all whom it may concern:
Beit known thatI, SCHUYLERS. “W}IEJ_;L:ER,

York, in the county of New York fmd Smte of
New York have invented a new and useful
Electrie I‘1re Engine System, of which the fol-
lowing 1s a Speelﬁcfttwn

The objeet of this invention is to supersede

- the cumbrous and expensive portable steam-

IO

20

- eral parts: first, an electric f

39

the fi

pumps,commonly called ‘‘fire-engines,’’ which
have heretofore been used for e:&tmwmshmﬂ‘

fires by a lighterand more efficient appambus

constructed to be actuated by an electric cur-
rent instead of by steam-power, and designed
to be used in connegctlon with a system of dis-
tributing-conductors for conveying the elec-
bric current from fixed stations at which the
currentis generated by meansofsteam or other
power to the street-hydrants at which the
supply of water is obtained, and which may
re%dﬂy be put in electrical connection with
re-engine, both the water and the motive
power required for pumping being thus de-
rived from the same hydrant. |
Tothis end my invention comprises two gen-
re-engine, whlch
consists, mainly, of a frame mounted upon
wheels carrying an eleetric motor and a suit-

able pump mechanically connected,so as to be

worked by the motor; and, Second, apparatus
for supplying the fire - enn'mes with the re-
quired electric current, which consists of a
central generating-station furnished with sta-

tionary dynamo-electric machines and with

35

motive power for producing the electric cur-
rent, and electrical conductors for transmit-

ting the current to the engines, which branch
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50 enfxbled ‘to regulate the amount of current sup- |

oub in all directions from the generating-sta-

tion, and extend tothe various street- hydr‘mts |

at Whmh the supply of water is obtained.

- These conductors are of sufficient capacity to

convey the quantity of energy in the form of
an electric current required to operate a num-
ber of engines at once, and are laid along in
the vicinity of and connected to each hydmnt
by a branch circult, so that all the engines

~supplied with motive current fr om the same

main conductor are operated in “'multiple-
cireunit,”” by which method each engineer is

at New |

plied to his engine without materially affect-
1ng the others by throwing into or out of the
branch circult electrical I{JSISt‘LllCG, and thus
to control the power of his engine.

Heretofore the 1mportant objectloil to the 55

large steam _
could not be made powerful enough to throw

a compact stream of water to the tops of high

city buildings without being too heavy to be

re-engines has been that they

drawn by two horses. Thegreat advantages to 6o

be derived fro:n the use of an electrie current

1ustead of steam-power for working the pump

of a fire-engine are, that an engine of greater

power can be made much lighter by the sub-

stitution of a light electric motor for the heavy 63

boiler and engine of a steam fire-engine; that
such a fire-engine would be much 1ess expen-
sive and less llctble to get out of order; that
there would be no Smoke nonoise, nor Spmks
to set fire to. awnings, &g
would not require & slulled enﬂmeer,and SO1e-
timesa fireman,to operateit, since there would
be nothing to do but to turn a switeh ; that no
time would be lost in getting up steam, as the

that each engine 7o

generating-station would- lew'“Lys be Lept in 75

readmess to supply electrie current immedi-
ately, either by having steam up constantly

11 one or more of the boners or else by means

of electrical storage batteries or accumula-

tors in which energy may bestored and after- 8o

ward given out in the form of an electric
current. These batteries may  be filled or
charged at regular intervals during the day or
week, or during a fire, and whenever a

fire

breaks out they mayserve to supply the neces- 83

sary electric current until the steam-engines
can be got working. 1 will not here give a de-
tailed description of the necessary apparatus
for the application of such storage-batteries to

this purpose, as I propose making it, together go

with other minor -devices and 1111provements
the subject of another patent.

Another feature of my invention is thatthe
electric currents employed for electrie light-

ing and power purposes may be utilized inan g3

emergency for actuating the enginesin places
where 1t 18 not desired to er ect a separate
plant expressly for the purpose.

In the accompanying drawings, Figure 1 is-
a side elevation of an eleetme i re ennme COn-
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structed according to my invention. Iig. 2
is a plan view of the same. Ifig. 3 represents

- a vertical section of a hydrant, showing the

10
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electrical arrangements combined with the
usual hydraulic apparatus, according to my
invention. Fig.4isaplan representlng a city-
district in whleh my invention is in operation,
the arrangement of the main and branch con-
ductors for conveying the electric current to
the hydrants being shown.

In Fig. 1, A A represent the iron frame of
a fire- engme supported in the usual manner,
upon wheels, as represented. Upon this frame
1s fixed the electric motor B, which may be of
any well-known form sufficiently light to be

adapted to the purpose. C O are the field-

magnets of the motor, upon the sides of which
are bolted the two metalhc heads D D, which
form the bearings for the shaft I of the ATMma-

ture of the electrlc motor B, this armature

not being shown, but being LIJCIOSGd within

the field- mawnets and the pieces D D. The

“shaft B of the armature is prolonged and ¢on-

25

20

nected by a sultable mechanical coupling di-

rectly to the main shaft I of the rotary pump

G, which pump is also rigidly fixed to the
main frame A of the engine, and which may
be of any suitable form of constr uction. 1T
have hereshown onesimilar to those employed
in the well-known Silsby fire-engine, which

- would be very well adapted to this purpose,_

35
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and as such rotary pumps are common, it is

sufficient to say that it consists of two inter-
secting cylinders, H and I, in which work two
rotating interlocking pistons the shafts of
which F and K are geared together within the

casings M and N. The water from the street-
- hydrant enters this pump at the bottom

through the feed-pipe O, and is forced by the
rotation of the pistons, which are caused to

‘revolve by the electric motor B, into the wa-

ter-chest G and through the fire-hose P, uni-
formity of pressure being maintained, as usual,
by the air-chamber Q, and the quantity of
water dlscharged being remﬂated by the
valve R.

The electric eurlent employed to actuate

the motor B is derived from the hydrant

“(shown in Fig. 3) and conveyed by proper

50
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electrical conductors ¢ and b to the binding-

posts ¢ and d, respectively. From the bind-

ing-post ¢ the current flows through one of the
field-magnet coils C; thence by the wire ¢ and
commut&tor N Lhrouﬂ‘h the armature of the
motor; thence through the wire f and the other

field- magnet coil C to the switch T, by turn-

ing which switch, so as to connect with the
different points p p p p, &c., more or less re-
sistance r v r r may be mtloducea into the
circult at pleasure and the velocity of the
motor thereby controlled. From this switch

~ the current flows through the wire ¢ to the

binding-postd, and thence back to the hydrant
.through the return-conductor b. The velocity
“of the motor may also be regulated by turning

the brushes of the commufator S around the
shaft of the armature, this method now being

23 - | . 312,939

cm:nn:lonlj;r employed for reg ulatmn" the power
of electric motors.

I do not confine myself to any particular ~o
style of pump G, as any well-known form of
mechanism for pumping may be employed 1 in-

‘stead of the rotary pressure-pump I have here

shown.
The arrangement of the circuits within the 75
hydrant or fire-plug in relation to the hy-

-draulic apparatus 1s represented in Fig. 3, In

which U is the cast-iron box containing the
vertical pipe V, which connects the nozzle W
with the water - main X, the flow of water g

through it being eontlolled by the valve Y,

Operated by the handle k in the usual manner.

I prefer to convey the electric current for op-
erating the engines throngh two conductors,

! and m, laid w1th111 the water -main X, one or 8s
both of which may be insulated. The two
wires I and m consfitute the direct and return
conductors of one of the main supply circuits,
and are connected, respectively, by branch
wires p and ¢ to the binding-posts » and s, go
placed within the hydrant, soas to be always
protected by the cover ¢, except when in use
during a fire. It 18 obvious that when an en-
oine arrives at one of these hydrants it 1s only
necessary to take the ends of the conducting- g3
wires ¢ and 0, carried by and permanently
connected by the binding-posts ¢ and d of the
engine and insert them into the binding-posts

” and s of the hydrant.

~ Fig. 4 illustrates the general arrangement 1co
of distributing-circuits, s,hownw the Stli?th
location of the hydrauts, and the central gen-
erating-station. A representisthe generating-
sbatlon which is furnished with powerful
steam- enﬂ'mes and dynamo-electric machines 1oj5
capable of developing sufficient power 1n the

form of an electric current (about four hun-

dred or five hundred horse-power, perhaps) to
actuate the maximum number of engines in
operation at any one time during & fire, This [10
station is identical with the fire head_—quarters,

at which all the fire-alarms are received, so
that whenever a fire occurs the engineer In
charge of the generating-station 1s immedi-
a,tely informed of its location, whereupon he 115
starts up some of the engines and dynamo- |
machines connected therewith, and makes
connections with the particular main con-
ductor which supplies those hydrants that
are in the neighborhood of the fire. Suppose, 120
for example, that a fire breaks out at the point
P. This fact is at once known at fire head-
quarters, and communicated to the station A.

The engineer in charge starts up the usual
number of dynamo-machines to supply power 125
to the fire-engines required in the case of an
ordinary fire, and by means of a suitable
switech connects in the main electrical con-
ductor B, by which the electric current is
conveyed to the cross-conductors E and. F 130
and by them to the street-hydrants G H I J,
near the fire. If the fire becomes more se-
rious, the engineer in charge of the generat-
ing-station 1s signaled to supply more power,




312936

~whereupon he starts up more engines and dy- | ors is simply to convey the electrie current or

IO

| .':[5
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namo-machines. The main conductors B C
D B F, &c., (shown in Fig. 4,) are in fact sin-
gle cables composed of the two conducting-
wires [ and m, (shown in Fig. 3,) one being
thedireet and the other the return conductor,

which must of course be insulated and be suf-

ficiently large to transmit the maximum cur-
rent ever required. In Fig. 3 I have shown

these main conductors 7 and m laid within the
. water-main X, for the purpose of protecting
them from injury and of avoiding the neces-

sity of laying a special conduit; but 1t i1s clear
that they may be laid in such conduits, if de-

sired, or may be conveyed above ground on
- poles. S S

Instead of making the electrical connec-
tion with the underground main conductors

‘through the water-hydrants, as wehaveshown,

separate boxes connected with the main con-
ductors and containing connecting devices
for making connection to the engines may be
erected in the vicinity of the hydrant. |

In the system of distributing - conductors
which I have represented in Fig. 4, each hy-

drant G H I J, &e., is placed on a branch ¢ir-

cult from the main conductors It and ¥, which
are branches of the conductor B, so that all
the fire-engines which are supplied from this
conductor-are operated in “‘multiple cireuit,’’
the result being that the eurrent at each junec-
tion of the different hydrant-connections with

the maln conductors splits, part flowing.
through the engine supplied at that junction,

and the rest passing on to the next hydrant,
where 1t again splits, and so on through all

the engines connected in multiple circuit.

Since the entire current under this arrange-
ment does not have to pass through each en-
gine, each engine being on a branch circuit,
and since the whole current is divided among
the engines 1n the inverse ratio of their eleec-
trical resistances, the power of any one engine

can be regulated without producing any very

material effect upon the others by altering its
resistance in the way already explained; but
in order to compensate for the small changes
which would occur in the strength of eurrent

flowing through the other engines when the

50
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power of any one was changed, an automatic
current-regnlating device, of which there are
many well-known forms, may be placed at the
generating-station, and arranged to throw
more or less current through the main con-
ductor, according as the combined resistance
of the various engines is diminished or in-
creased. All the other hydrants are con-
nected with the main conductors, and the en-
gines, whenever required in any loeality, are
operated in precisely the same manner.

In a small city a single generating-station |

and system of conductors'would probably suf-
fice, while very large cities should be divided
into districts furnished with independent gen-
erating-stations and systems of distributing-
conductors. . ' _
Asthe function of the distributing-conduct-

currents to the fire-engines, it is immaterial,
so far as my invention is conecerned, on what
general plan or method these conductors are
arranged and connected, provided they serve

to supply the necessary current to the en--

oines. | |

C By means of my invention both the water
and the power for pumping the same can be
instantly obtained from a stationary source,
from which they are conveyed to the fire and

supplied to the movable fire-engines through

stationary permanent conductors, by which
means the weight of the engine is very greatly

reduced, and the power can be almost indefi-

nitely increased by the use of electric cur-
rents of high electro-motive force, no time is
lost 1n getting up steam, and other impor-

3

75

80

tant advantages already enumerated are ob-

tained.

I am aware that an electric fire-engine—
that 18, a pump and an electric motor mechani-
cally connected and mounted upon wheels—is
deseribed in Letters Patent to L. G. Wooley,
No. 207,377,0f August 27, 1878, and therefore

90

I do not broadly claim such a construction.

The said patent also shows a rotary electrie
motor and a rotary pump mounted upon the
same shatt, placed side by side over the rear
axle with the shaft extending acrossthe frame;
but this construction is very objectionable.

In practice it will be necessary to employ a

~positive-pressure pump with interlocking pis-
‘tons, such as I bhave shown and described, in

order to obtain the necessary pressure, and
such a pump,being entirely different in shape
from that shown in Wooley’s patent, and also

| being very light compared with the electric
motor, is unadapted to be placed side by side

with 16. Besides this, the form of electric mo-
tor desirable to use for this purpose is a dif-
ferent shape from that shown by Wooley, re-
quiring, like the pump, more space in the di-
rection of 1ts shaft, and for this reason having
the motor connected direct with the pump
upon the same shaft, which is very desirable,
would necessitate, as Wooley has construeted
his engine, making the engine very wide and
cumbrous, and much heavier on the motor
side than on the other. By my construction
I am enabled to employ a very narrow car-
riage, and to place an electric motor of the

desired form-bebtween the rear wheels and as

close to the rear axle as possible, thus lower-
Ing the center of gravity and equalizing the
welght on both sides, and at the same time
enabling a suitable pump of comparatively
little weight to be arranged in front with one

of 1ts pistons connected direct or mounted up-

on an extension of the shaft carrying the ar-
mature of the motor, which is a very desira-
ble arrangement where a small rotary pump
18 used. - | | -
What I claim as my invention, and desire
to secure by Letters Patent, is— |
1. Thecombination of the frame A, mounted

| upon four wheels, the electric motor B, sup-

100
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port_ed_upoﬁ the said frame over the rear axle
and fixed thereto, with its armature shaft ex-

tending lengthwise, and the rotary pump I,

fixed to the front part of the frame, and hav-
ing one of its revolving pistons mounted up-

~on an extension of the armature-shait, sub-

10

L5

stantially as described, whereby the weight

of the electric motor ‘is supported by and |
equally distributed between the rear wheels,

and a suitable electric motor is enabled to be

used and connected direct with one of the

p_ump-pistons without requiring a wide car-

2. The herein-described electric fire-engine |

system, comprising electric fire-engines, sub-

- stantially such as described, a system of sta-

tionary electric conductors for conveying mo-.

~ tive power in the form of electric current from

20

a stationary generator to the said fire-engines,
and provided with suitable means for forming

~ electrical connections with the fire-engines ab

~fixed points accessible from the streets, and

a system of water-supply pipes constructed.

4 o | - 312,939

with suitable hydrants or fire-plugs, to supply
water to the said i
for making electrical connection with the sys-

“tem of conduectors being arranged within or

in close proximity to the said hydrants, so
that both the water and the electric current
required for pumping may be immediately ob-
tained at the same point, substantially as de-
scribed. B

3. The combination, with a hydrant or fire-

re-engines, the said means 25

30

plug, of electrical conductors electrically con-

nected at one end to a system of current-sup-
plying conductors connected with an electric
generator, and terminating at the other end
within the said hydrant, and being provided
with suitable means within the hydrant for

connecting and disconnecting at pleasure wires 40

orother conduc!ors, substantially as described.
May 25, 1882. | |
SCHUYLER &. WHELLER.

Witnesses:
CHARLES (. CURTIS,
FrancIis B, CROCKER.
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