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To all whom it may concern 
Be it known that I, CHARLEs H. D. HAY 

wARD, a citizen of the United States, and a 
resident of Newark, in the county of Essex 
and State of New Jersey, have invented new 
and useful Improvements in Means for 
Starting Internal-Combustion Engines, of 
which the following is a specification. ' 
This invention relates to E. which 

an internal combustion engine provided with 
a storage battery and electric starter can 
be started and said means afterward re 
turned to initial position by the running of 
the engine, as by the current generated by 
the engine, and while I have illustrated the 
invention applied to a piece of motor fire 
apparatus automatically started by a fire 
alarm, it will be understood that it can be 
applied to many other particular uses. 
The objects of the irivention are to p 

vide means for closing a' circuit from the 
storage battery to actuate the starter, which 
closing means shall be automatically held 
closed by the current in said circuit; to 
make said closing means northally open so 
that it will return to initial position as soon 
as the circuit is broken; to thus require only 
closing of the closing means by the oper 
ator, and to obviate' the necessity for hold 
ing the closing means closed and paying any 
attention to te time it remains closed or to 
the 'opening thereof; to enable said time of 
closure and opening to be automatically de; 
termined by the running of the engine when 
started; to utilize for such closing means 
an electromagnetic switch in circuit, with the 
storage battery; to use for such switch an 
electromagnet with an armature which 
closes the circuit through the magnet; to 
provide means by which the engine can be 
operated independent of said closing means, 
and to obtain other results and advantages 
as may be brought out by the following de 
scription. 

Referring to the accompanying drawing, 
the single figure thereof is a diagrammatic 
representation of a portion of a fire alarm 
circuit combined with the circuits of a piece of a fire apparatus according to my inven 
tion, and is believed to sufficiently illustrate 
the same. . , 

In said drawing, the reference numerals. 
1 and 2 designate the wires of a fire alarm 

pro 

circuit, one of said wires as 2 being shown 
passing through fire alarm boxes 3, 3, any 
number of which may be employed and lo 
cated as is usual. That portion of my in 
vention, which is attached to the firehouse 
or stationary is shown in the upper part of 
the drawing and the electrical circuits of 
the apparatus are shown in the lower part 
of the drawing a separable connection con 
sisting of members 4, 5 being provided for 
connecting such circuits while the apparatus 
stands in the firehouse. This separable con 
nection may be of any well-known type, the 
member 5 being fast to the fire apparatus 
and the other member 4 attached to the fire 
house, so that they pull apart or separate 
automatically as the apparatus goes out. 
The stationary portion of my invention, 

or portion which is attached to the fire 
house consists of an electromagnet 6 insert 
ed in the wire or conductor 2 so that it is 
energized by the passage of, a current 
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through the alarm circuit, it being under 
stood that such 'circuits are commohly of 
the closed type and open intermittently to 
Sound the alarm. The electromagnet 6 nor 
mally attricts the armature 7, pivoted as 
at 8, and holds it against the power of an 
adjustable spring 9 to open a circuit closer 
10 between terminals 11, 12, one of which is 
connected by circuit wires' 13, 14 and 15 
with one binding post of an electromagnet 
16 while the other terminal is: connected by 
circuit wires 17, 18, 19, 20, 21 and 22 with 
one terminal of the separable connection 
member 4, the other terminal of said sepa 
rable connection being connected by wires 
23, 24 and 25 to the other binding post of 
the electromagnet 16. In this way when the 
electromagnet 6 releases its arnature 7, so 
that its circuit closer 10 engages both iter 
ininals 11, 12, the electromagnet 16 is placed 
in a circuit from the storage battery on the 
fire apparatus and is energized therefrom. 
Said magnet 16 then attracts its armature 
26, pivoted as at 27, and Swings it against the power of an adjustable spring 28, away 
from an adjustable stop 29, to engage a cir 
cuit closer 30 with terminals 31, 32, which 
engagement will be continuous. since the 
electromagnet 16 is energized from the stor 
age battery of the apparatus. That is the 
current from the apparatus passes through. 
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wires 33, 34 and 3 instead of wires 13, 14 
and 13, terminals 11, 12 and wire 17, and 
hence continued opening and closing of the 
circuit. closer. 10, by the alarm. circuit, dur 
ing the Sounding of the alarm, will not, af: 
?ect the circuit closer 30. 

In order to cut out the device of Iny in 
vention from the fire alarin circuit; when 
desired, a cut-out switch 36 is provided be 
tween adjacent portions of the wire 2 on op. 
posite sides of the electromagnet. 6, and fur 
thermore to enable the current through said 
electromagnet. 6; to; he broker . whenever de 
sired to test my improved device, a test key 
37 is also inserted, between, said adjacent. 
portions of the wire 2. Obviously when the 
switch, 36. is: closed by improved: starting 
means, is-independent of the fire: alarm cir 
cuit and the: armature 26 of the magnet 16. 
cat be: operated by hand, instead of auto 
matically. It will also be seen ... that auto 
naatic. Ineens, other; than those specifically de 
scribed-in connection. with a fire alarm cir 
cuit can be: enaployed to operate... the electro 
magnetic Switch: automatically, 
Goming, now to the electrical circuits and 

devices; on the piece of apparatus, and 
which are: shown at the -lower, part of the drawing, below the separable connection 
menabers 4, 5, 38 indicates the usual...storage 
battery from the terminals of which wires 
39.40, 41 and a wires. 42,43, 44, 45, 46 lead 
to the separable connection, member 5, so 
that when the: circuit,closers 10. and 30 op 
erates as has: already been described, they 
closer the circuit through the wires... leading 
to the storage; battery as: just- described 
The closing of this circuit energizes, an elec 
tromagneto 47 'in, Saida circuition: the appara 
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tus and shown as between the: wires. 39 and . 
40, so that this magnetoperates an armature. 
48, piyoted assat,49) and swings it away from 
an; adjustable stop 50 against which it... is . 
normally-held by sancadjustable, Spring 51, to 
draw, a circuit closer, 52 into engagement 
with its:terminals:53, 54. One of these ter. 
minals 58, is connected by wires; 55, 56; and 
57, direct to the storage: battery, while... the . 
others, 54 is connected by, wires: 58 and. 59 to 
one terminal of a starting... motor. 60, the 
other terminal of which is; connected by a 
wire 61 to the storage battery, so that the 
circuit closer, 52. operates, the starter to set 
the apparatus; motor: running 
The starter is also connected by wires 62, 

63; to; the storage baltery, and the usual foot 
operable, switch 64 provided for use. when 
desired: 
At the same time; that the circuit closer 

52, is actuated by the tarmature: 48, another 
circuit closer 65 at , the ; other end of...said. 
armature is moved into engagement with , 
terminals 66,.67 from.. which wires. 68...and. 
6970 lead to the ground or apparatus frame. 
and:to the storage battery respectively, so 
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that the circuit closer serves to complete 
the circuit through the coil box 71, said 
Coil box being shown connected to the stor 
age battery by, a wire 72, and the current 
fron. Said coil box is grounded in the usual 
Inanner through the wire 95. These igni. 
tion circuits vary Solne what in different ma 
chines, aird that which I have shown is 
intended to be illustrative of all arrange 
Inents, since the details have nothing to do 
with Iny, invention... I may say, however, 
that the switch lever 73 of the coil box 
Inust of course be thrown in advance to the 
battery side, as shown, for the circuit closer 
65 to complete the circuit. 
been done, operation of said circuit closer 
automatically completes the ignition cir 
cuit at the same time that the starter is ac 
tuated. In case it is desired at any time 
to operate the machine manually by actua 
tion of the foot operable. switch 64 the 
switch lever, 73 must of course stand open or, 
in neutral position, and so I have provided 
a. Switch. 74, between the wires. 68 and, 69; 
oth opposite sides of the terminals 66.67 
for said, circuit closer 65; by closing this 
the ignition, can be controlled by the lever 
3, as usual; and by opening, it and throw 
ing said, lever onto the battery, the engine 
inlay be started by, the automatic control. The apparatus, is provided with a gen 
erator, as... is usual in motor vehicles...and 
while, it has been deemed unnecessary to...il 
lustrate the same, I have shown the cir 
cuit, wires leading therefrom to the stor: 
age battery, one being, marked with 
reference figures 75, 76, 77. and the 
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other with reference figures. 78, 79, 80. 
and, 81. Into one of these circuits, as be 
tween the wires 78, and 79, is inserted; an electromagnet. 82, and thus as the generator. 
is . started running, by the starting of: the 
Inotor, Said, electromagnet.swings an arma 
ture. 83, to actuate a circuit breaker 84 be 
tween the wires 45 and 46 which lead from 
the Separable connection. member 5 to the 
storage battery, said circuit breaker being 
held by an adjustable spring 85 in engage 
ment with its terminals 86, 87 while the 
generator is idle. By this means the stor 
age battery circuit through the electro 
Inagnet 47 is broken and the armature 4s 
released to disengage the circuit closer 52 
from its terminals to stop the starter 60 
as Soon as the motor is running. Since 
this also disengages the circuit closer 65 and 
breaks, the ignition circuit, it is necessary to 
provide. Some means...for keeping the latter. 
closed, which I have illustrated By a circuit 
closer 8S' on the same armature.83 with the 
circuit; breaker. 84 and adapted to be en 
gaged with its terminals. 89,90 as the cir 
cuit breaker 84 is disengaged from its ter 
minals 86, 87. One of these terminals, as 90, 
is grounded to the frame by. a. wire, 91, 
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and the other terminal 89 is connected by 
wires 92, 93 to the wire 70 coming from the 
storage battery, and thus as the starter is 
automatically stopped, the ignition circuit 
is not disturbed. 

It will be noted that the circuit breaker 
in thus breaking the starter circuit, also 
breaks the circuit through the separable 
connection members 4, 5 and releases the 
armature 26 of the armature magnet 16 
forming a part of the stationary device, or 
portion attached to the firehouse, so that 
said armature returns to initial position and 
all parts of that portion of the apparatus 
are ready to operate again as has been de 
scribed. The apparatus goes out of the fire 
house, separating the connection members 
4, 5, and obviously upon its return when 
the motor is stopped the circuit breaker 84 
returns to its position as shown in the draw 
ing, so that when the connection members 
4, 5 are again joined all parts of the entire 
device are in initial position as shown in 
the drawing and ready to operate again as 
has been described. 
By my invention. I thus provide means 

for starting the motor of the fire apparatus 
so as to have said apparatus all ready to go 
out the instant the firemen reach it, and also I provide means for at my time test 
ing all electrical circuits, both of my device 
and of the piece of fire apparatus. Further 
more, all this is done from through the fire 
alarm, circuit and in such a way as to be 
automatic and not interfere with the ordi 
nary use of said fire alarm circuit. Many 
modifications may be made in the detail 
arrangement of the circuits and other parts 
gfiny invention, in constructing it, and I 
do not wish to be understood as limiting myself except as required by the following 
clairis, when construed in the light of the prior art." - ". . . . . 
Having thus described the invention, what 
1. The combination with an internal com 

bustion engine, a generator driven there 
with, a storage, battery and an electric starter, of a normally open electromagnetic 
switch the closing of which places its mag 
net in circuit with the storage battery, means in said circuit for closing normally open 
ignition and starter circuits, and means in 
circuit with the generator for breaking the 
said electromagnetic switch circuit, and 
forming another ignition circuit. 

2. The combination with an internal com bustion, engine, a generator driven there 
with, a storage battery and an electric 
starter, of a normally open electromagnetic 
switch the closing of which places its mag 
net in circuit with the storage battery, means 
in said circuit for, closing normally open ig 
nition and starter circuits, and a normally 
open electromagnetic switch in circuit with 

the generator adapted to be closed thereby to 
break the circuit of the first-mentioned 
switch and form another ignition circuit. 

3. The combination with an internal com 
bustion engine, a generator driven there 
with, a storage battery and an electric 
starter, of a normally open electromagnetic 
switch the closing of which places its magnet 
in circuit with the storage battery, a second 
normally open electromagnetic switch in 
circuit with the first-mentioned switch and 
adapted to be energized by the closing of 
said first-mentioned switch to close starter 
and ignition circuits from the storage bat 
tery, and a normally open electromagnetic 
switch in circuit with the generator adapted 
to be closed thereby to break the circuit of 
the other two said switches and form an 
other ignition circuit. 

4. The combination with an internal com 
bustion engine, a generator driven there 
with, a storage battery and an electric 
starter, normally open circuits from said 
storage battery to said starter and the engine 
ignition respectively, and manual control 
means in the ignition circuit for controlling 
it independent of the starter, of an electro 
magnetic switch for closing said ignition 
and starter circuits, means for actuating 
said switch from the storage battery, a 
shunt in the starter circuit around said elec 
tromagnetic switch, manual control means 
in said shunt for controlling the starter in 
dependent of the ignition, a shunt in the 
ignition circuit around said electromagnetic 
switch, a manually operable switch in said 
shunt, and means for deenergizing said elec 
tromagnetic switch and establishing another 
ignition circuit by current from the gen 
erator. - 

5. The combination with an internal com 
bustion engine, a generator driven there 
with, a storage battery and an electric 
starter, of a normally open switch in circuit 
with the storage battery, means by which a 
current through said switch holds it closed, 
means in said circuit for closing normally 
open ignition and starter circuits, and means 
in circuit with the generator for breaking 
said first-mentioned circuit, and forming 
another ignition circuit. 

6. The combination with an internal com 
bustion engine, a generator driven there 
with, a storage battery and an electric 
starter, of a normally open switch in circuit 
with the storage battery, an electromagnet 
in series with said switch adapted to hold 
it closed, means in said circuit for closing 
normally open ignition and starter circuits, 
and means in circuit with the generator for 
breaking said first-mentioned circuit and 
forming another ignition circuit. 

7. The combination with an internal com 
bustion engine, a generator driven there 
with, a storage battery and an electric 
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starter, of a normally open switch in circuit 
with the storage battery, an electromagnet 
in series with said switch adapted to hold 
it closed, means for energizing said electro 
IILagnet to close the Switch, means in said 
circuit for closing normally open ignition 
and starter circuits, and means in circuit 
with the generator for breaking said first 
Irelationed circuit and forming another ig 
11tlon Clr Cult. 

8. The combination with an internal 
combustion engine, a generator driven 
there with, a storage battery and an electric 
starter, of a nor ally open switch in circuit 
with the storage battery, an electromagnet 
in series with said switch, an armature for said electronagnet adapted to close said 
Switch, neans in said circuit for closing nor 
mally open ignition and starter circuits, 
and means in circuit with the generator for 
breaking said first-mentioned circuit and 
forming another ignition circuit. 

9. The combination with an internal combustion engine, a gelaerator driven 
there with, a storage battery and an electric 
starter of a normally open switch in cir 
cuit, with the storage battery, an electro 
magnet in series with said Switch, an arma 
ture for said electromagnet adapted to close 
said Switch, means for energizing said 
electromagnet to close the switch, means in 
said circuit for closing normally open igni 
tion and starter circuits, and means in cir 
cuit with the generator for breaking said 
first-mentioned circuit and forming another 
ignition circuit. . 10. : The combination with an internal 
combustion engine, a generator driven 
therewith a storage hattery and an electric 
starter, of an electromagnet in circuit with 
the storage battery, an arrature for said 
electromagnet adapted to close said circuit 
through the electromagnet, said armature 
normally standing open, means in said cir 
cuit for closing normally open ignition and 
starter circuits, and means in cireuit with 
the generator for breaking said first-men 
tioned eircuit and forming another ignition 
circuit. . . . . 

11. The combination with an internal combustion engine, a generator driven 
therewith, a storage battery and an electric 
starter, of a normally open electromagnetic 
switch the closing of which places its mag 
net in circuit. with the storage battery, a 
second nasmally open electromagnetic Switeh 
in circuit with the first-mentioned switch and adapted to be, energized by the closing 
of said first-mentioned switch to close starter and ignition circuits from the stor 
ge, battery, means for deenergizing said e ectromagnetic switches, and stablishing 
another ignition, circuit by current from the 
generator, and means in circuit with the 
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general adapted to be closed thereby to 65 
break the circuit of the two said switches 
a lid form another ignition circuit. 

12. The combination with an internal coin bustion engine, a generator driyen 
there with, a storage battery and an electric 
statite', of an electromagnet in circuit with 
the storage battery, an armature for said 
electrollagnet adapted to close said circuit 
through the electromagnet, said armature 
normally standing open, means other than 
said triature for closing said circuit, means 
in said circuit for closing normally open 
ignition and starter circuits, and means in 
circuit with the generator for breaking said 
first-mentioned circuit and forming another 
ignition circuit. 
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13. The combination with an internal 
combustion engine, a generator driven 
there with, a storage battery and an electric 
starter, of an electromagnet, an armature for 85 said electromagnet the closing of which 
places the electromagnet in circuit with 
the storage battery, said artinature normally. 
standing open, a shunt in said circuit 
around said electromagnet, normally open 90 
means in Said shunt for closing it means in said circuit for closing normally Open 
ignition and starter circuits, and means in circuit with the generator for breaking 
said first-mentioned circuit and forming 95 
another ignition circuit. 

14. The combination with an internal combustion engine, a generator driven 
there with a storage battery and an electric 
starter, of an electromagnet, an arrnature 100 for said electromagnet the closing of which places the electromagnet in circuit with the storage battery, said armature nortnally 
standing open, a shunt in said ciruit around said electromagnet, a normally open 105 
switch in said shunt for closing it, means in said circuit for closing northaily Open 
ignition and starter circuits, and means in 
circuit with the generator for breaking said 
first-mentioned circuit and forming another 10 
ignition circuit. 

15. The combination, with an internal 
combustion engine, a generator driven 
therewith, a storage battery and an electric 
starter, of an electromagnet, an armature 115 
for said electromagnet the closing of which 
places the electromagnet in circuit with the 
storage battery, said armature, normally 
standing open, a shunt in Said circuit around 
said electromagnet, a normally open electro- 120 
magnetic switch in said shunt for closingit, 
means in said circuit for closing normally 
open ignition and starter circuits, and means 
in circuit with the generator for breaking 
said first-mentioned circuit and forming 125 
another ignition circuit. 

CHARLES H. D. HAY WARD. 

  


