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To all whom it may Concerm:

Be it known that I, WirLiam H. H. WHIT-
ING, of Beachmont, town of Revere, in the
county of Suffolk and State of Massachusetts,
have invented certain new and useful Im-
provementsin Electric Fire-Engines, of which
the following is a specification.

My present invention relates to portable
fire-engines used for the extinguishment of
fires in cities and towns. The special class
of these machines covered by my present in-
vention has for power electricity and may
properly be denominated an ‘‘electric fire-
engine.” The principal points are the special
combination of motor, a rotary force-pump,
controller and safety-valve, and automatic
stop-motion, with other parts, which will be
understood by the description hereinafter
given.

In the drawings likeletters of reference in-
dicate corresponding parts.

Figure 1 is a side elevation of the organ-
ized machine. Fig. 2 is a front elevation
with a part of the seat cut away toshow con-
nections of a portion of the stop-motion de-
viee, also in dotted lines the pump and dou-
ble gears thatactuate it. Fig.3isa rearend
elevation of the machine. Fig. 4 is a detail
of the relief or safety valve and its connec-
tions with the stop-motion for controlling the
electric current. ¥ig. 5is adetail of the prin-
cipal parts, illustrating the method of com-
municating the electricity to the controller
and to the motor. Fig. 6 is a detail of the
gears and cluteh through which the machine
is automatically controlled.

F represents the frame of the machine,
which rests on springs and wheels in the
usual manner of the ordinary steam fire-en-
gine. The only change in the frame is to
adapt it to the peculiarities of the new style
of machines. The electric mnotor A rests in
the frame G, which is supported on the rear
truck and wheels. Between the forward and
rear wheels is placed the rotary fire-pump B
ontheframe F. The pump-arborsbare jour-
naled in the boxesd’ b?. The pump has dou-
ble arbors and is driven by the gears a®
(Shown by the dotted lines in Fig. 2.) The
induction-pipe B’ of the pump is shown in
Fig. 1. The discharge-pipe is represented by

D, from which lead two pipes, one on each

Serial No. 702,144, (No model.)

side d’, having two branches near the lower
or outer ends, with valves, to which the fire-
hose is attached. On the upper end of the
discharge-pipe D is placed the valve-chest D',
in which is placed the valve C, Figs. 4 and 5.
To the valve-chest D’ is secured the relief-
pipe d. - To the valve Cis secured the valve-
rod ¢, the upper end being secured to the bar
¢. The bar ¢ is pivoted to the rod ¢/, which
is secured at its bottom end to the valve chest
or box. At the opposite end of barcthe up-
right rod ¢ is riveted, and on the rod ¢ is se-
cured the spring-rod ¢!, to which may be at-
tached the tightener ¢® to take up the stretch
of the spring or to make more resistance to
the raising of the bar ¢. The lower end of
rod ¢® is secured to the arm ¢, which is fas-
tened to the shaft ¢!, to which is attached the
segmental gear-wheel c®. Outside of the gear-
wheel cfis placed the segmental stop ¢ Just
helow the arbor or shaft ¢! is placed the shaft
¢ On this is keyed or splined the cluteh
member ¢ and having a lateral motion on
the shaft, so as to interlock with the clutch
member ¢!, the latter journaled loosely on
shaft ¢ Connected with clutch member
¢® is the gear-wheel ¢’, meshing with the
segmental gear-wheel ¢®. The lever ¢is se-
cured to the hub of cluteh ¢, so that when
the gear ¢’ has been nearly revolved the move-
ment will be arrested by the upper end of the
lever ¢l striking the segmental stop ¢®. On
the end of the shaft ¢?is placed the bevel-
gear ¢% which meshes in bevel-gear g’ on the
end of shaft g. On the lower end of said

‘shaft ¢ is placed the bevel-gear ¢°, which

meshes in bevel-gear ¢!, the latter secured
to the controller-shaft. The shaft ¢ is sup-
ported and journaled in the arm or bracket
¢*. (Shown in Fig.2.) Theshafts ¢ andc®?
are held and journaled in arm or bracket F',
whiech is secured to the main frame of the ma-
chine, as shown in Figs. 1 and 2. A remov-
able crank is adapted to fit and be used on
the end of the controller-shaft. Said crank
is represented by h in Fig. 2.

' The pump is actuated by means of the elec-

tric motor A, the power being communicated
by the shaft «, pinion o, gear-wheel ¢, and
shaft a?, to which is attached the gear-wheel
@*, which meshes with a corresponding one
on the shaft that works parallel to the first
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in operating the pump. The ends of the two
gears ¢* are shown in Fig. 2, where the seat
is broken away, in dotted lines. The elee-
tricity is taken from any convenient source
and is carried by the wire « to the controller,
thence tothe motor by the wire =', and thence
away by the wire «% These wires may be
placed in any convenient manner and ar-
ranged according to circumstances as to
source and use of the electricity. -A cut-off
or switeh may be placed in the box, as indi-
cated by %5 Fig. 5. In this machine I make
use of an ordinary powerful electric motor,
which may be of any convenient form suffi-
cient to furnish the necessary power to the
pump. The pump I employ is the ordinary
double-acting rotary pump, such as is known
upon the market as the ‘“Holyoke Machine
Company’s Pump,” though I do not restrict
myself to this particular make.

In order to use this class of pump for the
purposes of a portable fire engine or machine,
it is necessary to combine with it some effi-
cient device for relieving the great pressure
on the pump and parts as well as the hose
that may be attached to the machine in use,
and as the pump works positively—that is,
does not work against an air-cushion or air-
chamber, as in most of the power-pumps in
use for general purposes; but theaction of the
pump in foreing the water therefrom is direct
force applied, and therefore if for any reason
the pressure of the water were to be increased
quickly, as by the shutting off of several
lines of hose at the same time, unless the
pump was stopped orsome suitable relief was
atforded immediately there would be great
danger of serious accident. Toovercome this
liability, I provide two devices. These may
act independently or together.

The devices arranged for relief consist of,
first, the chamber D' and the interior valve
C, working against a weight or pressure ap-
plied in any convenient manner through the
valve-stem ¢ When this valve is raised,
the water will be forced into and through
the relief-pipe d, which flow will continue as
long as the pressure upward on the valve is
sufficient to overcome the weight holding
down the same. In slight increases of pres-
sure this mode may be all that is requirved;
but when a greater stress is put upon the parts
almost instant relief must be had or damage
will result. . o

My second devicerfor the relief of the pump
and hose consists of the following parts in
connection with the valve C and its stem ¢?:
To the bar or lever ¢ I secure the valve-stem
¢? and securing one end of the lever ¢ to piece
¢' and attaching the rod ¢® to the other end
I connect the lower end of the rod ¢? to the
crank ¢, which is secured to the shaft ¢!l
Fromshaft ¢! poweriscommunicated,throngh
gear-segment ¢®, gear ¢, elutch-members ¢t
c', shaft ¢, bevel-gears ¢’ ¢° ¢® g%, and shaft g,
to the controller-shaft g°. Thelever ¢is held

down to the required pressure by the spring-

e . 632,665

rod ¢!, the lower end of said rod ¢* being suit-
ably secured to the frame or other part of the
machine. A weight without the spring can
be used, if preferred, or any other method for
securing the requisite pressure on the valve C.

The several relations of the parts of the de-
vices and their combination will be fully un-
derstood by the explanation of the operation
of the machine.

The power or electricity is connected from
any convenient wire, as a trolley-wire or the
feed-wire of electric street-lights, or prefer-
ably the electric wires may be carried to-the
vieinity of each hydrant in the eity or town,
and suitable devices well known to the art
may be employed for making the connections
with the electric fire-engine. - Upon the wires
being connected the power will flow to the
controller E through the wire «, the clutch
part ¢ will be thrown out, and the operator
will turn on the power by turning the hand-
lever h, Fig. 2, and the power will pass to the
motor A by the wire 2/. The mototr being
started will turn the shaft a, which will trans-
mit power, through the gears, &ec., to the
pump, revolving the double actions of the
pump and operating it in the same way as
when other powerisapplied. The water will
be taken in through the induction-pipe B’ and
discharged through the pipes d’, and thence
through the hose in the usual manner. Now
when the pump has attained the requisite
speed the eluteh part ¢*® is moved on the shaft
c? till it contacts with the clutch part c¢®.
Now when the pressure is increased by the
shutting off of any part of the water by the
closing of one or more lines of hose, so as to
overcome the weight or spring resistance ap-
plied to the lever ¢, the valve C will be lifted
and the surplus water, if not too much, will
flow off through the relief-pipe d. If, how-
ever, as is most probable, the relief discharge-
pipe is insufficient to give the necessary re-
lief quickly enough, then the raising of the
lever ¢ operates the segmental gear-wheel cf,
which turns the connecting parts and closes,
partly or wholly, the electric connection with-
in the controller.  If the pressure is very
great, the suddenly raising of the lever ¢ will
thus instantly shut off the power and the mo-
tor will stop. If the relief required is com-
paratively slight, the speed of the motor will
be nicely regulated, as desired. The closing
of the valve C, partially or wholly, will of
course put on the power as well as take it off.
Thus the regulating and safety device de-
seribed will nicely regulate and control the
pressure of the water in the machine and in
the hose, and it will fully protect all parts
even if all the hose were suddenly closed at
the same time. By disconnecting the clutch
mechanism ¢® and ¢* the machine may be
regulated and controlled by the hand of the
operator with the crank 7.

That the controller-shaft be turned with ex-
actness and not too much, I provide thelever
¢ and the segmental stop ¢5, It will be seen
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that when the gear-wheel ¢ has been turned
nearly around the lever ¢* will strike the pe-
riphery of the segmental stop c®, and thus the
exact distance the shaft ¢® of the controller
R will move will be regulated with exactness.
This is a valuable feature of the invention
as well as the whole device for regulating the
pressure and the power to be applied to the
motor.

I am not aware that this class of pump has
ever been used as a part of a portable fire-
machine. This has resulted from the facts
that it requires a very great power to operate
and it is impracticable to carry the necessary
weight of steam boiler and engine sufficient
to furnish proper power. I overcome these
difficulties by the use of the electric motor
and the severalappliances for regulating and
controlling the same.

My electric fire- machine has very many
advantages over the ordinary steam fire-en-
gines in common use, and among these may
be mentioned simplicity; an increase of effi-
ciency,estimated from thirty to forty per cent.;
reduction in weight over steam fire-engines
of from twenty to thirty per cent.; no expen-
sive fuel required; it requires no skilled en-
gineer to operate it; it is available in every
city or town where there is an electric plant
or electric power; the power can be quickly
attached to the machine and at itsfull foree;
there is little or no vibration in operation;
it has no high-pressure boiler to explode, and
its perfect regulation prevents a largeloss in
the usual bursting of fire-hose.

I do not claim any novelty in the motor,
controller, or pamp as such, but I do claim
their combination into an organized machine,
with the devices and adaptationsfor the sue-
cessful working of a practicable working elec-
tric fire-engine, substantially as hereinbefore
desecribed.

Ido not confine myself to the precise form
of parts herein shown, as these may be modi-
fied without departing from the spirit of my
invention. ‘

The invention has been described with ref-
erence to its uses as a portable fire engine or
machine; but itis obvious that the automatie
device herein explained and shown for regu-
lating the electric power communicated to
the motor, corresponding with the pressure
of the water in the discharge-pipes, is equally
applicable to an electric fire-machine of this
general class not portable.

In case thisdevice were used in connection
with stationary electric motor and rotary
pump for fire purposes the motor and pump
would be secured to a base or foundation, the
power being communicated from the motor
to the pump substantially as shown herein,
and the automatic deviees for regulating the
motor and affording relief to the pipes and
hose would be adapted to the changed posi-
tion of parts; but this could be arranged by
any good mechanic skilled in the art o which
this appertains without departing from my

invention. The arranging of a stationary
electric machine for putting out fires would
be much simpler than to adapt the parts
herein described to the necessities of a port-
able machine.

In so far as my present invention applies

“to both the stationary and portable forms of

electrically -driven rotary fire-pumps they
are equally within the meaning and spirit of
my invention. In my judgment the auto-
matic deviee for regulating the power by the
water-pressure is equally necessary in both
forms,thongh it would probably oftener come
into play in the portable machine. As the
electric power acts so quickly and the pumps
throws so great a quantity of water by direct
force and without an air-chamber, it wounld
be impracticable, if not dangerous,to attempt
to use the motor and pump without snitable
means of regulation.

Having now fully described my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. The within-described portable electric
fire engine or machine combining the follow-
ing elements, viz; an electric motor suitably
mounted on a movable truck; a rotary pump
adapted to be driven by said motor; suitable
induction, eduction and relief pipes; an elec-
tric controller; a regulating device consist-
ing of the arbor ¢!, gear-wheels ¢’ and %,
loose clutch member ¢, arbor ¢’ having the
cluteh member ¢, movably secured thereto;
a stop device consisting of the segmental
stop ¢, and the stop-lever adapted to operate
in connection therewith and also in connec-
tion with said regulating device; the said
regulating device adapted to be operated by
suitable means by a weighted valve operat-
ing against the water-pressure within the
eduction-pipe of the machine, and with suit-
able means for transmitting the power con-
veyed to said arbor ¢, to the controller-shaft
g°, substantially as set forth.

9. The within-described machine for ex-
tinguishing fires, consisting of the combina-
tion of a suitable eléctric motor; a direct-
action rotary pump, arranged to discharge
water directly through the eduction-pipes
without the aid of any air-chamber or air-
cushion connected with said pump; an elec-
tric controller adapted to regulate the elec-
tric power communicated to the said motor;
and an automatic regulating device for op-
erating the said controller, consisting of a
weighted valve acting against the water-pres-
sure within the eduction-pipes, means for
communicating the valve movement to the
loose clutch member ¢, and from thence
through the clutch member ¢*, to the arbor
of said controller, substantially as set forth.

3. An organized, portable, electric fire en-
gine or machine, consisting, substantially, of
the electric motor A, suitably secured to the
frame G, and said frame G being secured to

the frame F, on movable frucks; the motor-.

arbor «, the pinion thereon ¢, the gear-wheel
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a’, the shafts ¢?, and of, gears ¢, and b3, ro-
tary pump B, having suitable induction and
eduction pipes, for the introduction and dis-
charge of the water, the valve-chest D', and
waste or relief pipe d, the valve C, valve-
stem ¢?, pivoted at its upper end to the bar
or lever ¢, said lever secured or fulecrumed at
one end and having the rod ¢®, pivoted at the
other, the spring rod or weight ¢, secured at
one end to the lever ¢, and at the other end
to the machine; the arm ¢%, arbors ¢!, ¢'2, seg-
mental gear-wheel c% secured to the arbor or
shaft ¢, stop-segment ¢, secured to the ar-
bor ¢%, the clutch ¢, ¢V, the member ¢, be-
ing loose on the arbor or shaft ¢?, and the
clutch member ¢!, being keyed or movably
secured to the arbor ¢, the gear-wheel ¢,
stop-lever ', secured to the hub of the clutch;
the bevel-gears g2, ¢/, g3, ¢% shaft ¢, controller-
shaft g5, controller E, with suitable wires ar-
ranged to conduct the electricity from the
source of supply to and from the controller
and the motor, and all arranged and com-
bined substantially as and for the purposes
set forth.

4. The combination of an electric motor, a
rotary pump and a controller; the controller
adapted to regulate the electric power to be
supplied to the said motor; the said motor
adapted to operate the said pump by suitable
gear-wheels and arbors or shafts; with the
automatic regulating device consisting.of a
valve adapted to raise a weighted lever by
the water-pressure within the eduction-pipe
of the pump, the rod ¢?, pivotally connected
with the long arm of the said weighted lever,
the crank c7, arbor ¢!, gear-wheel ¢5, gear-
wheel ¢’, loose clutch member ¢, arbor ¢'2,
having the eclutch member ¢, movably se-
cured thereto, and with suitable means for
transmitting the power conveyed to the said

“arbor ¢, to the controller-shaft g%, substan-

tially as set forth. :
5. In an organized machine for extinguish-

ing fires, having the parts following; anelec-
tric motor; an electric controller; a direct-op-

erating rotary pump; suitable induction, and

eduction pipes; an automatic regulating de-
vice consisting of a valve-chest, having a re-

lief-pipe connected therewith and a direct
connection with the main eduction-pipe of
the machine, a valve weighted against the
water-pressure within the said eduction-pipe
and adapted to move within said valve-chest

and to thereby permit the water therein to

escape through the said relief-pipe; and also
adapted so that the movement of said valve

shall automatically operate the shaft of the

said controller through suitable mechanism
connecting said valve with the loose cluteh
member ¢, and from thence to the said ar-
bor by the clutch member ¢!, secured to the
arbor ¢, and also having the intermediate
stop device consisting of the leverc®®, secured
to the loose clutch ¢®, and the segmental stop
¢, all ecombined substantially as and for the
purposes set forth.

6. In adevice for regulating the controller
toan electric machine forextinguishing fires,
in which a rotary pump is actuated by an
electric motor, the combination of the gear-

wheels cf and ¢ the clutch members ¢ and

¢, in combination with the segmental stop
¢® and the stop-lever ¢!, substantially as and
for the purposes set forth. —

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

WILLIAM H. H. WHITING.

Witnesses:
BowDoIN S. PARKER,
MArY E. HOLMES.
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