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UNITED STATES PATENT OFFICE.

' FREDERICK C. HAYES,

OF BATTLE CREEK, MICHIGAN.

' STARTING DEVICE FOR EXPLOSION-ENGINES.

1,039,127,

To ali whom it may concern’

Be it known that I, Freperick C. HAYES,
a citizen of the United States, residing at
the city of Battle Creek, county of Calhoun,
and State of Mlchlgan, have invented cer:
tain hew and useful Improvements in Start-

* ing Devices for E‘{plosmn Engines, - of
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15

which the following is.a specification.

This invention relates to improvements in
starting devices for explasion engines.

The main objects of this invention are,.
first, to provide an improved starting device
fer explosmn engines which is effective ‘for
the purpose and very easily manipulated: .
Second, to provide an improved starting de-
vice for explosion engines comprising a

+ starting motor in which the starting motor,

20

may be charged with fuel such as is used
for the engine, the charging being effected
through a . pump. Third, to prov1de in
an apparatus of the class descubed an im-

© proved driving connection for the ‘startmg
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motor and the ¢ engine to.be started. Fourth,
to provide an apparatus of the class’ de—
scribed, which is comparatively sim .le in
structure and operation'and not hlxe]y' to get
out of repair.

Turther objects, and objects. relatmg to
structural details, will definitely. appear
from the detailed description to follow.

I accomplish the. objects of my invention
by the devices.and means described in the
following specification.

The invention is clearly deﬁned and pomt-
ed out in the claims.

A: structure which.is a preferred embodi-
ment of my invention is clearly illustrated.
in the accompanying drawing, forming a
part of this specification, in w hich :

Figure I is a-detail side elevation of a

‘ structure- embodying the features of my in-

vention, the startiig’ motor cylinder and the |

" pump cylinder -being shown in vertical -sec-
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tion. ¥ig.ITisa detail elevation view look-"
ing from the left of Fig. I, the certam ]parts
being conventionally’ illustrated. Fi 1 11T is
a detail vertical section taken on a line corre-
sponding to the broken line 3—3 of Fig. L.
Fig. IV is a detail view looking from the:
left of Fig. III, showing the means for re-
turning and lockmg the: stutmg engine in -
its initial position.. Kig. V is a'detail side .
elevation of the locking disk 16, showing the
arrangement of the springs 37 thereon. FKi ig.
VI is an enlarged detail view of the disk 16.
Flg VII is a detail vertical section of the
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is a-detail vertical section showing the ad-
]ustable bearing for the shaft 10.
-In the drawing, similar reference charac-

ters refer to similar parts throughout the ..

several views, and the sectional views are
‘taken. looking in tlie direction of the little
arrows at the ends of the section lines.

Referring to the drawing, 1 represents the

engine to be started, 2 the crank shaft there-
of, and 3 the fly wheel on the crank shaft.
The cylinder 4 of the starting motor or en-
-gine is, in the structure illustrated, provided

with a bracket 5 which 1s bolted to the side-

‘of the enigine 1. The charging pump cylin-
der 6 is mounted on the cylinder 4 and con-
nected therewith -through the inlet valve 7.

Fig, VIII
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The inlet valve being of the puppet type, its

details are not further described. The pumyp’
is prov1ded with a check intake valve 8, the

75

pipe 8 being ‘connected to a suitable fuel °
supply such as the carbureter, nut illus-. .

trated, of the engine 1. The. crank slaft 2
of the-engine 1 1s provided with a frieti..n
wheel 9, while ‘the crank shaft 10-of wne
startlng motor is provided witn a friction

80

‘wheel 11 having a segmental friction surface -

12 adapted to coact ith the friction wheel-

9. The friction wheel 9, is in the structure
‘illustrated, bolted to the fly wheel 3. The
friction member or wheel 11 is qdapted to
serve as the fly wheel.
12 of the fly wheel or friction member 11 of
the starting motor being segmental, acts on
the friction wheel 9 or driven member 1 dur-
ing a portion only of the revolution of the
‘starting motor.crank shaft 10.. :
The

85

The friction surface, . -

90

pistan, :13 of  the starting motor is - -
“locked in its’iritial position, that ig at the.

95

end of it§ outshqke, in, whieh position, the -

driving membeérs 9 and 11 are disconnected
(see T ig. I). The locking means preferably

-comiprises a locking dog 14, mounted on the::

- bracket 15 to coact Wlth the ‘disk 16 on the
-crank ‘shaft 10. The disk 16 has a pemph-

eral groove .17 therein, adapted to_ receive

‘100

the dog 14." The disk 16 is provided at one- -

side Wlth a notch-like keeper 18 for the. dog
14. This keeper 18 is located in a groove of

‘105

the disk so that the dog 14 drops mto-it-on - °

each revolution of the disk or on each cycle
of the starting motor. The pivot 19 for the
dog is plefferably supported by the spring
90 which engages the pivot block 21 (see
Figs. IV and VII).-

119

This arrangement is" .
pr ov1ded to relieve the parts of shock When’
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the- do or lock engages. A buffer 99 is
~preferably -provided. for the keeper to fur-
‘ther.Telieve the engaging shock. ~The dog

is held -yieldingly In-its engaging position.|

by-the spring 93.. To ‘insure the returning
of the piston 13 to its initial position, I pro-
vide a-return’spring 24 which is arranged on

the plunger rod 25 which reciprocates in the

‘boss' 26 on the side of the cylinder 4. - The’

10 rod is connected with-the disk 16 by .means
-of a link 27." The upper-end of the rod is
-provided with a nut 28:-which.may be ad-
justed to regulate the tension of the spring.
The pump piston 29 is actuated from the

- 15 lever 80 which is. pivoted :at 81 and con-’
~ nected by the link 32 to the.pump piston
rod -33, and the link 84. The link 34
being - pivoted at 85 and connected to the
piston rod by the pivot 86, and the lever

20 connecting link” 32 being mounted on :the
pivot 36, I secure a toggle actuating means
fer the pump, the piston rod being one mem -
ber of the toggle. By this simple means, I.

am able to charge the starting cylinder with |

25 comparatively Iittle effort. .
-The dog 14 is arranged to be released by
-the pump actuating toggle (see Figs. I and
~II). When the ‘dog 14 is disengaged,.the
springs 37 prevent ifs feéngaging until the
se disk 16 is rotated. These springs are -se-
cured to the sides of the disk as shown in
Figs. V and VI, -aid: converge forwardl
- into the keeper. - When the disk is rotated,
the dog traveling in the groove, moves into
86 the keepér between the springs. . The ex-
haust valve 38 is held open by -the cam 39
on the shaft 10 to discharge the exhaust and

also to permit the piston 13 being easily re- |

. turned to its initial position. “

40 ~ The ignition system comprises a suitable
,spark plug, -as 40, connected to a suitable
source of electrical supply as the battery 41,
In the circuit of the system illustrated, is’a
spring switch 42 which is adapted to-atto-

48 matically open when the lever 30 is actuated
to charge the pump. This prevents the
ignition of the starting motor until after the
pump lever 30 is returned to its initial or

nornal position. A switch 43 is provided |

50 in the circuit for controlling the igniting of
the charge. - . '
To prevent over-charging
eylinder, I provide theg;il]mp with a pres-
stre release valve -44. This valve is.pro-
55 vided with a tension spring 45 regulated by
the adjusting nut 46.  If the pump -should

be actuated after the starting-cylinder is
properly charged, this release valve opens.
Ta.secure’ the desired driving friction be-
80 tween the driven member 9 and the driving
member 11, I preferably support the shaff
10 in the eccentric bearings 47, which can be
rotated in thé boxing 48 fo swing the wheel

11 to or from the wheel 9. A set screw 49 is

65 provided for retaining the.bearing in its
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-and to assist the spring 24, I counterbalance
-the crank shaft as by providing the wheel

“side. "“The segmental friction surface. 12 is

‘Zagement. when. the starting motor is not
‘| being used, and it will always'be in position

.ture, and is very easily operated. . The parts

“the various modifications in structural’ de-

of tbé starting |-

B
B

zidjﬁsted posiﬁdn. In order that the start-
ing piston may not be stopped . with the pis-
ton rod and crank shaft ¢n the dead center,
as might.occur in'the event of a light charge,
70
11 with an opening 50 on one side. It is
obvious - that the same effect. would . be. se-
cured by adding a weight to the opposite -

"y T e s s 75
so disposed that-it is disengaged at the time-

_the piston rud passes the dead center on the .

out-stroke of the piston, so that the weight -

‘has merely to carry the parts past the center ~

and, the spring will return them to the nor-
mal or initial position. Further, the.engine
can:be provided -with the ordinary starting
crank, if desired, and manipulated there-
from, with return means,-for the starting
engine or motor will always be out-of en-

80

85 -

for use.

My iin'proved._ starting appardtus is com: - -

Paratively simplé and economical in. struc- 90
are not likely to be injured in use owing to " ..
the automatically connecting and discon-
necting driving connections for the engine -
and starting motor. A: friction driving con-- g5
nection is preferred’ by me, as this permits
some slippage so that the parts are in a
measure relieved -from the shock to which
they would otherwise be subjected.

I have illustrated and- described my im-

ratec cribec. my im- 390
proved starting-epparatus in detail in a

| simple and effective’ embodiment thereof. T

have not attempted to illustrate or describe _
tails .which are possible, as T believe the 105
disclosure made will enable those skilled in
the art to which this invention -relates. to
apply the same. as taste or circumstances
may dictate. _ '

I desire to be understood .as,claiming my- 119
improvements specifically in the form illus-

trated, as well as broadly.within the scope; =

of the appended claims.” - 50
Having thus described my invention, what

I claim as new and desire to secure by.Let- 115

ters Patent is: SR A
L. The combination with a driven shaft, -

of a starting motor; a crank shaft thersfors.

a friction whee] ori said crank shaft having

a segmental friction surface coacting. wit

120

.the friction wheel of said driven .shaft;-a

fuel pump for said cylinder; means - for-

-actuating said pump comprising an.actuat-- -
.1ng lever and toggle, the pump. pistop rod:

being.one member of the toggle; mears for 125
locking said motor comprising a catch?dog
and a cpacting -disk mounted on said erank
shaft and having a peripheral groovée: pro- .
vided with a notqh’-liﬁe keeper for said dog,
and a pair of springs steured to the sides of 134 -
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%aid disk to swing into the notch when the

dog is withdrawn therefrom, said dog being
positioned to be released by said pump
actuating toggle; a pressure release valve
for said pump; means for returning the

_parts to their ‘initial position comprising:a

spring, a plunger ‘rod actuated by said

. spring, and a linkconnecting said rod to

10
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said disk; an exhaust valve acfuating cam
on said crank shaft positioned to open the
exhaust valve during the return of the parts
to their initial position; and an ignition
system comprising. circuit connections hav-
ing a spring switch which is closed by the
pump actuating lever when in its normal
position: - o _

9. In a structure of the class described, the
combination with the driven shaft, of a
friction wheel on said driven shaft; a motor

provided with a crank shaft; a friction.

nmember on said crank shaft arranged to en-

-gage said friction wheel only during the

partial revolution of said ecrank- shaft;
means .for automatically locking said crank
shaft on each revolution thereof with said
friction member thereof out of engagement

with said friction wheel on said driven-

shaft; » pump for charging said motor;
means for actuating said pump adapted to
release said lock; an ignition system for
said motor comprising a circuit switch
adapted to automatically open on the actua-
tion of the pump actuating means; a pres-
sure release valve for said pump; a spring
for returning said crank shaft to its initial
position; an exhaust valve for sald motor;

“and a cam on said crank shaft for opening’

said exhaust valve during the return of the
parts to their initial position. . ) :

3. In a structuie of the class described,
the combination with the driven shaft, of a
friction wheel on said driven shaft; a moter

provided with a crank shaft; a friction

member on said crank shaft arranged to
engage said friction wheel only during the
partial revolution of said crank shaft;
means for automatically locking said crank
on each revolution thereof with said fric-
tion member thereof out of engagement
with said friction wheel on said driven
shaft; a pump for charging said motor;
means for actuating said pump adapted to
release said lock; an ignition system -for
said motor comprising a  circuit switch
adapted to automatically open on the actua-
tion of the pump actuating means; and a
pressure release valve for said pump.

4. In a structure of the class described,
the combinatfon.with the driven shaft, of a
friction wheel on said driven shaft; a motor

- provided with a crank shaft; a friction

65

mentber on said crank shaft arranged to
engage said friction wheel only during the
partial revolution of said crank shaft;
means for automatically locking said crank

8

shaft on each revolution thereof with said
friction member thereof out of engagement
with said friction wheel on said driven
shaft; a pump for charging said motor;
means for actuating said pump adapted to 7o
release said lock; a pressure release valve
for said pump; a spring for returning said—
crank shaft to its initial positien; an ex-
haust valve for said motor; and a cam on
said crank shaft for opening said exhaust 75
valve during the return of the parts to their
initial position.

5. In a structure of the class described, . .

‘the combination with the driven shaft, of a.

friction wheel -on said driven shaft; a motor go
provided with a crank shaft; a friction
member .on said crank shaft arranged to
engage said friction wheel only during the
partial revolution of said crank shaft; means
for automatically locking said crank shaft gs
on each revolution thereof with said friction
member. thereof out of engagement with said
friction wheel cn said driven shaft; a pump

 for charging said motor; means for actuat-
‘ing said pump adapted to release said lock; 90
"and a pressure release valve for said pump.

6. In a structure of the class described,

‘the combination with the crank shaft of the

engine to be started, of a friction wheel on-
said crank shaft; a starting motor; a crank 95
shaft therefor; a friction wheel on said
starting motor crank shaft provided with a
segmental friction surface coacting with
said friction wheel on said engine shaft;.
means for returning said starting motor to 100
is initial position, comprising a spring, said
crank shaft being counterweighted to coact
with said spring in earrying the crank shaft

‘past ‘the- dead center, said friction surface
being out of engagement when such point is 105
" passed and means for automatically locking

said starting motor crank shaft on each

revolution thereof with the friction surface

on its friction wheel out of engagement with
said friction wheel on said engine crank 110
shaft. '

7. In a structure of the class described,
the combination with the driven shaft, of a
friction wheel on said driven shaft; a mo-
tor; a crank shaft therefor; a friction mem- 115
ber on said motor-erank shaft provided with
a segmental friction surface coacting.with
said friction wheel on said driven shaff;
means for aufomatically locking said motor,

‘crank shaft on each revolution thereof, with, 120

said friction member. out of engagement’
with said friction wheel; and .actuating
means for said motor comprising a £harg-
ing mechanism adapted when actuatéd to
release.said lock. - . ) '
8. In a structure of the class described,
the combination with the driven shaft,-of a =
friction . wheel ‘on said driven shaft: a mo-
tor; a crank shaft thérefor; and a friction
member on said motor erank shaft pro- 139

125
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vided with a segmental friction surface co-
acting” with said friction “wheel on said

driven shaft and means for returning said

-starting motor to its initial position, com-

10

15

prising a spring, said:crank shaft being
counter-weighted to coact with gaid, spring

in' carrying the crink shaft pagh the dead-

center, said" friction surface being.out of en-
gagement when such point is passed. . '

9. In a structure of.the class described,
the combination of a driven friction wheel;

a_motor provided with a crank shaft; and a

friction member on siid motor crank. shaft

provided with a segmental _friction- surface
coacting with said driven-friction wheel and

.means for returning said starting motor to

its initial position, comprising a spring, said
crank shaft being counter-weighted to co-

*act with said spring in ¢arrying the crank

20

25-

shaft past the dead center, said friction sur-
face being out .of engagement.when such
point is passed. - ST e

10. In a structure of the class described,

the combination with the engine to be

started,” of a’starting motor; driving con-
nections for sdid- starting motor to said en-
gine ‘adapted to automatically connect and

isconnect on each impulse of -the starting

- motor; means for automatically locking said

30
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starting motor 4inits initial position in
therefor to said crank shaft are disconnect-
ed; a pump for charging the motor; means
for actuating said charging pump adapted

-to release said lock; a spring for returning

the parts.of the motor piston to its initial
position-and an ignition system for the mo-
tor comprising a switch member, said switch

member being retaiged in its closed position:

by the pump actuating means.
11. In a structure of the class described,
the combination with the engine to be

. started,-of a starting motor; driving con-

nections for said starting motor to said en-
gine adapted to automatically connect and
isconnect on each impulse of the starting

" motor; means for automatically locking said

© b5

it

starting motor” in its initial position in
avhich ~position the driving connections
therefor. to said crank shaft are discon-

‘nected; a. pump for charging the motor;

means for actuating said charging pump
adapted to release said lock; and a spring

for returning the parts of the motor piston-

to its initial position. : .
" -12, In a structure of the class described,

the combination with the engine to be

- -started,- of a starting motor; driving con-

60

- starting motor in. its ‘initial position in’

" nections for said starting motor to said en-

gine adapted to automatically connect and
disconnect on each impulse of the starting
motor ; means for automatically Jocking said

-which position the said driving connections

.65

are disconnected; and means for charging

T, i :ating toggle.
which “position‘the - driving connections |

1,039,127

the starting motor édaptéd_to release said
lock. - : . :

. 18. In 4 structure of the class described,
the: combination  with the engine to be
started; of a Starting motor; driving con-

-nections for said starting motor to said en-

gine adapted to automatically connect and’

.disconnect on each impulse of the starting
{ ‘motor; and means for automatically locking

said starting motor in its initial position in
which position the said driving conpections
are-disconnected. . - .. '

70

5

14. ‘The combination Wlth the driven

for said motor and driven member adapted
to automatically engage and disengage on
each actuation of the motor; a fuel pump
for said motor; a toggle actuating means
therefor; a spring for returning the'motor
piston to its initisl position; means for lock-
ing: the motor in its initial -position, com-
prising a dog and a rotary disk having a
peripheral groove adapted to receive said
dog, the groove of said disk being provided
with a notch-like keeper, and a pair of con-
verging springs secured to the sides of said
disk :to swing into said notch when the dog
is withdrawn therefrom, said dog being po-
sitioned to be released by said pumb actu-

_15. The combination with the driven o

‘member, of a motor; driving connections -

80 .

85

90

95

member, of a motor; driving -connections .

for said motor and driven member adapted
to automatically engage and disengage on
each acthation“of the motor; means fo
locking said motor -in its initial position;
comprising a dog and a rotary disk having.
a peripheral groove adapted to receive: said
dog, the groove of said disk being provided
with a notch-like keeper, and a pair of con-
verging springs secured: to the sides of said
disk to swing into said notch when the dog
is withdrawn therefrom. )

16. In a structure of the class described,

“the combination with the engine to be

started, of a starting motor; driving con-
nections for said starting motor to said en-.

-gine adapted to automatically connect and

disconnect on each ‘impulse of the starting
motor; means for automatically locking

-said starting motor in its initial position in

100

105

110

115

which position the driving connections

therefor to said crank -shaft are discon-
nected, comprising a dog and a rotary disk
having a notch-like keeper for said dog, and
a spring adapted to swing into said keeper
when said dog is withdrawn therefrom.
17. In a structure of the class described,

the combination with the engine to be -

started, of a starting motor ; driving connee-
tions for said starting motor to said engine
adapted to automatically connect and dis-
connect on each impluse of the starting
motor; means for sutomatically locking
said starting motor in its initial position

130
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in which position the driving connections
* therefor to said. crank shaft ave discon-
nected, comprising a dog and a rotary disk
havmcr a notch-like keeper for said dog.

18. T he combination with the driven mem-
ber of .a motor; driving connections for said
motor and driven member adapted to auto-

matically engage and disengage on each.

actuation of the motor; a fuel pump for
charging said motor; actuating means
therefor: : means for locking said motor in
its initial position adapted to be released
by sald pump actuating means; and an igni-
tion system for said “motor comprlsm(r a
switeh, said switch being adapted to auto-
matlcallv open when said pump actuating
means is moved from its normal position,
-19. The combination with the driven
member of a motor;-driving.connections for
said motor and driven member adapted te
automatically engage and disengage on
each actuation of the motor; means for
locking said driving connections in their
dlsenaaoed 1elatlon a fuel pump for
charging said motor; actuatmcr means there-
fory adqpted to rele‘lse said 1ock1n0 means
and an ignition system for said motor com-
prising a switeh, said switch being adapted

to Mxtonmtlcnlly open when said pump actu-

ating means 15 moved from its normal po-
sition.

20. The comblnatlon with the driven

5
member of a motor; driving connections for
said motor and driven member adapted
to automatically engage and disengage on
each actuation of the motor; a fuel pump
for charging said motor; actuatlnrr means
thexefor, and means for locklnc said motor
in 1ts initial position adapted to be released
by said pump actuating means.

21. In a structure of the class described,
the combination. with the driven shaft, of

a friction wheel on said driven shaft a
motor; a crank shaft therefor; a trlctlon

member on said crank shaft pr ovided with-

a segmental friction surface coacting with

- said friction wheel on said driven shaft;

means for automatically locking said motor
shaft on each revolution thereof with said
friction member out of engagement with
said friction wheel; a spring for returning
the motor crank shaft to its initial posi-
tion, said crank shaft being counter weighed
to coact with said spring in carrying the
crank. shaft past the dead center, said fric-
tion surface being out of engatrement when
such point is passed.

In witness whereof, I have hereunto set
my hand and seal in the presence of two
witnesses.

FREDERICK C. HAYES. [_'L. s.]

Witnesses: , ,

Lurria G. GREENFIELD,
MARGARET L. Grascow.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Comm1s51oner of Patents,
Washington, D. C.”
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