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To all whom it may concern: '
Be it known that 1, Cuarwes H. D. Hax-
warp, 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 Iinprovements 'in Means for
Starting - Interrial-Combustion. Engines,' of
which the following is a specification.
This invention relates to means by which
an internal combustion engine prov_i({edrv;?ith
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
thé engine, and while I havé illastrated the
invention applied to a piece of ‘motor fire
apparatus ‘automatically started by a" fire
“alarm, it will be understodd that it can'be
applied to many other particular uses.

The ‘objects of the inventioh are to pro-’

vide means for.closing a’circuit from the
storage battery to actuate-the starter which
closing’ means 'shll’be’ automatically ‘ held

closed by the:curtent in "said’cireuit; to:
make said closing means norially openso’

that it' will return to initial position as soon
as'the ‘circuit is broken ; to thus require only

“closing ‘of thé' closing means’ by the oper--
ator; anid toobviate' the- riecessity for' hold--

ing the’closing’ means closed and-paying any
attention to the time it remains closed-or to
the ‘opening thereof; to enablé said time of
closure and opening to be automatically de;
termined by the running of the engine wheén
started; to utilize for such closing means

an electromagnetic switch in cireuit, with the

storage battery; to use for such switch an
electroiagnet ~ 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 oObtain ‘other results-and advantages

as may be brought out by’ the following de--

scription: .

Referring to the accompanying drawing,
the ‘'single figure thereof is 4 diagrammatic
representation of a portion of & fite alarm
circhit combineéd with, the’circuits of a piece
of a fire appiratins’actording to my inven-
tion, and is believed-to sufficiently illustrate
the same. o o -

In said drawing, the referencé numefals.
1 and 2 designate the wires of a fire'alarmy

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’
through the alarm circéait, it being under-
stood  that such ‘¢ircuits are commohly’ of
theclosed  type and openintermittently to-
sound the alarm: - The electfomagnet- 6 nor-
mally attraéts “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 ‘ene -binding post of an electromagnet
16 while the other terminal: is‘connected by

‘ circit wires 17, 18,19, 20, 21: and 22 with

one terminal ‘of the ‘separable connection
member 4, thé other’terminal of said sepa-
rable connection’ being connected by “wires
23,94 and 25 to thé other binding post of
the electromagnet 16. In this way when: the
electromagnet 6 releasés its-armaturé’7, o
that its circuit-closér 10 engages-both: ter-
ininals 11, 12, the eleétromagnet 16is placed
in 4 circuit from' the storage battery on: the
fire apparatus and is ‘energized therefrom.

Said magneét 16 then attracts its armature-

26, pivoted as at 27, and swings it agaimst:
thie power of an adjustable spring 28, away

from an‘adjustdble stop 29, to engage g cir--
“cuit, closer80 with terminals 31;-32, which

engagemerit will “be'icontinuous. ‘sincei:ths -

electromagnet 16 is energized: from the stors’

age battery of the apparatus. - That:is] the’
current from' the apparatus passes:through:
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wires 33, 34 and 30 instead of wires 15, 14
and 13, terminals 11, 12 and wire 17, and
hence continued opening and closing of the
cireuit . closer. 10, by the alarm. circuat, dur-
ing the-sounding ofithe alarm: wellfnottaff
fect the circuit closer 30.

In order to cut out the device of my 1n-
vention from the: fire alarm circuit; when
desired, a cut-out switch 36_is_provided be-
tween adjacent portions of the wire 2 on op-
posite sides of the electrpmagnet. 6, and fur-
thermore to enable the current through said
electromagnat 6.to.he broken .whenever de-
sired to test.my improved:device, artest key
a7 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
cap besoperated-by, hand. instead- of auto-
matically.. It willj also.be seen-that auto-
matie: peans.other;than those:specifically de-
seribedainy, connection. with a fire alarm. civ-
cuit,cam be.empleyed to aperate-theelectro-
magnetic switch: automatically.

_Goming: now to:theielectrical circults and
devices: on the: piece- of, apparatus; and.
whi¢h:are: showmn, at) the-lower: part.of: the.
drawfu‘xg, _ belaw, the. separable-- connection
mepabers 4, 5, 38 dndicates the:usual storage
battery from the:terminalg. of which -wires
39,40, 41 andswires 42,.43; 44, 45, 46 lead!
ta the.separable commection. membes: 5; so.
that, when, the. circuit .closers 10 and 30 op-
erafes as. has: already  been- described, they.
close, the: civouit through  the; wires..leading
to; the. storage: battery ~as: just- described.
Thecclosing of this.circuit energizes.an elec-

- tromagmetc47 in;saidncircuition: the. appara-
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tus andishown,ag between the; wires.39 and.
49, so-thag-this magnet.aperates an armatuve.
48, piyoted as:at.48)and swings-it:away- from

an; adjustable: stap, 50 against which..1t.. is.
normally-held.by.ancadjustablespring: 51, to

draw. a, cireaib: closer, 52" into, engagement:
with.itsiterminals:53, 54. . One of these ter-

minals53,is .conneeted by wires; 55, 56-and

57- direct.to.the storage:battery; while:. the-
othpr, 54 (s iconneeted by.wires.58.and.5% to.
one termipal.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 . opexates.the starter to set

the.apparatus.motor TUnRIng;

The.starter is.alse .connected- by wires 62,
63.to:the storage battery, and the usual.foot-
operable. switch; 644 provided, for use. when.
desired.:

At -the:same. time:-that :the. circuit .closer
52.is actuated by the.armature.48, another
circuit closer- 65{.at . the; other end. ofi said.
armature:is -moved- into. engagement with.
terminals 66, 67 from. which- wires. 63..and.
69;701ead 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 baltery. by, a wire 72, and.the current
from._said coil box.is grounded invthe.usual
manner through the wire 95. These igni-
tion circults vary somewhat in different ma-
chines, and that whiclr- I+ have shown is
intended . to be. illustrative of all arrange-
ments, since the details hiave nothing to do
with my. invention.. I may say, however,
that the switch lever 73 of the coil box

must of course be thrown in advance to the.

battery-side, as shown, for the circuit:closer
65 to. complete the circuit.
heen. done, operation of said: circuit: closer
automaticallly. completes. the ignition cir-
cuit at the.same time that the starter 1s ac-
tuated.. In case it is.desired at any time
to operate-the machine manually by actua-
tiony of the foot operable. switch. 64 the
switeh.Jever. 73 must of course stand.open or.
in.neutral position, and so I.have provided

a.switch .74 between the wires. 68 and. 69:

on opposite sides:of. the terminals 66. 67

for said.circnit closer 65; by. closing, this-

the. ignition.can be- controlled by the lever

73, as.,usual; and.by opening. it and.throw-.

ing said. lever onto -the. battery, the.engine
may. 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

This having;
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other with reference figures. 78, 79, 80. ﬂ

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
otor, said. electromagnet swings an armas
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-
imagnet 47 is broken and the armature 45
released to:disengage the circuit closer 52
from its terminals. to stop :the starter 60
as soon as-the notor is running. Since
this also disengages the civcuit closer 65 and
breaks.the ignition cireuit, it is necessary-to
provide some means-for. keeping.the latter

closed, which I have illustrated Ey a cireuit.

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
1s 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-
mmg, so that when the connection members
4, 5 ‘are again joined all parts of the entire
device are in 1nitial 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
s'as to have said. apparatis 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 intérfere with the ordi.
nary use of said fire alaim circuit. Many
modifications may 'be made in the detail
arrangement of the circuits and other parts
of Iy invention, in constructing it, and T
dd Hot wish to be understood” as limiting

- myself except as required by the following

claims when
prior art..'’ _ . o
Having thus described the invention, what

1

. claim is': A

construed in the light of the

" 1. The combination with an ifiternal com-
bhustion . engine, a generator driven there-
with, a storage battery ‘and an électric
startér, of 4" 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
crcuit with’ the generator for breaking the
said _électromagnetic switch circuit and

- forming another ignition circuit.

60

68

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 sfarter circuits, and & normally
open electromagnetic switch in circuit with

8

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 hagnet
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 eircuit 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 éngine
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 eircuit around said electromagnetic
swilch, 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 cirenit
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 theré-
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 switcli adapted to hold
it closed, means in said circuit for clésing
normally open ignition and starter circiits,
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 normaltly 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-
magnet to close the switch, means in said
circuit for closing normally open ignition
and starter circuits, and means in circuit
with the generator for breuking said first-
mentioned circuit and forming another ig-
nition circuit.

8. The combination with an inlernal
combustion engine, a gencrator driven

therewith, a storage battery and an electric
starter, of a normally open switch in circuib
with the storage battery, an electromagnet
in series with said switch, an armature for
said electromagnet adapted to close said
switch, means in said circuit for closing nor-
mally open ignition and. starter cireuits,
and means in circuit with the generator for
breaking said first-mentioned circuit and
forming another ignition circuit.

9. The combinption with. an internal
combustion  engine, a geuerator ~driven
therewith, a storage battery and an electyic
starter, of a mormally open switch in cir-
cuity with the storage battery, an electro-
magnet. in series with said switch, an arma-
ture for said electromagnet adapted fo cloge
said switeh, means for epergizing said
electromagnet to close the switch, means in
said cirenit for clpsing normally open igni-
tion..and starter circuits, and means in cir-
cuit with the generator for breaking said
first-mentioned circuit apnd forming another
ignition circuit. T

10.:The . combination with an internal
combustion .engine, 2 generator driven
therewith, a storage hattery and an electric
starfer, of an electromagnet in circult, with
the starage battery, an armature for- said
electromagnet adapted fo close said elrcuit
through the electromagnet, sajd armataure
normally standing open, peans in sdid cir-
cuit for closing normally epen ignition and
starter cirewits, and means in cireuit with
the generator for breaking said first-men-
tioned eircuit and forming another 1gnition
cireuif, N ‘ c .

"1l. The combination with .an. internal
combustion engine, .a generator dpiven
therewith, a storage battery and an elpctric
starter, of a narmally open eleetromagnetio
switch the closing of. which places ils mag-
net in eireuit. with the storage hattery, a
second normally opep electromagnetic switeh
in circuit with, the first-mentioned "s,w‘iy,ch
and adapted to.be, energized by the ¢losing
of said first-mentioned switch to  close
starter and ignition.-circuits - from the stor-
o6 . battery, means, for.deenergizing ;said
electromagnetic swatches and- estab'ﬁs ing
another ignition, circuit.by cirrgnt, from the
generator, and means in circmp with the

1,479,808

gencralor adapted to. be closed thereby to
Lreak the circuit of the two said switches
and form anether ;%pition clreuit.

12. The cambipation with an internal
combustion engine, a gemerator driyen

therewith, a storage battery and an electric
starter, of an electromagnet in circuit with
the storage battery, an armature for said
clectromagnet adapled to close said ¢ircuit
through ﬁle eleckromagnet, said armature
normually standing open, means other than
said armature for closing said circuit, means
in said eircuit for closing normally open
ignition and starter circuits, and meuns in

cirenif with the generator for Lreaking said

first-mentioned circuit and forming another
ignition circuit,

"13. The combination with an internal
combustion engine, a generator ~driven

therewith, a storage battery and an electric
starter, of an electromagnet, an armatute for
said electramagnet the closing of hich
pfaccs the glectromagnet in cirenit  with
the storage battery, said armature normally.
standing open, a shunt in said  ‘cireult
aropynd said electromagnet, normally open
means in said shunt for closing it, means
in sald circuit for c_l'osing1,101'111,;1,113(,r open
i»gn.itio,n and starter circuits, and means in
circuit with the generator for "breaking
said first-mentioned circuit and “forming
another ignition circuit. R ‘
14, The combination with an internal
combnstjon engine, a generator driven
therewith, s storage batfery and an eleciric
starter, of an electromagnet, an armature
for,said electromagnet the closing o;fuwhiﬂc']‘l
places the electromagpet n. circuit with the
storage batfery, said armature norinally
standing open, a shunt in said circuib
around said electromagnet, a normally open
switeh 1p- said shunt for closirg jt, means
in said circuit for closing nor‘maliy opén
iemition and starter circuils, and means I
circuit with the génerator for preaking said
first-maentioned circuit and forming another
ignition cirguit. N
'15. The combinatian. with .an internal
combustion = engine, a . generator

: or  driven
therewith, a storage battery and an ,ellgg{qr‘_ic
starter, of an electromagnet, an armature
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-

magnetic switch 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-mentjoned circuit and formiig
another ignition circuit. C
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