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UNITED STATES PATENT OFFICE

J’OHN A. BLACK OF SPRINGFIELD OHIO,

STAB_TER_ FOR EXPLOSIVE-ENGINES.

Spemﬁcetmn of Letters Patent,

atented I‘eb 14 1911,

Appheetmn ﬁled October 20, 1909 Serial No. 523,604,

To all whom it may concern: .
Be it known that I, Jorx A. BL ml{, 4 citi-

- zen of the United Stwtee residing at Spring-

field, in the county of Clark and State of
Ohw, have ivented certain new and useful
Improvements in Starters for Etpleswe -En-
gines, of which the following is a

~ tion, reference bemw hed therem to the ae-

“invertion to
power in a sufficient - qu‘lntlty to rotate the
engine shaft and impart the initial move-

companying drawings.

This v entmn relates to starters for LK-—I

plosive engines, and more particularly to
starters for automobile engines.

- The object of the invention is to provide .
means w hereby the engine of an antcmobile,

of that type employing explosive engines,

can be started by the chauffeur from his seat

in the automobile with but slight effort.
- To this end 1t is a further object of .the.

for storing

provide mea

‘ment to the piston of the engine; to pro-
- vide means for applying this power to the

eéngine shaft; and further to provide means

whereby the power will be stored by the ac-

‘tion of the engine itself whilé in eperatlon .-

‘With these objects m view my nvention

'.Iconeeste in certain novel features and in cer-.
tain combinations and arrangements of parts

heremafter to be deecrlbed and then more

- par tleularl} pomted out i the claims.

In the accompanying drawings, Figure 1

is a top plan view of the forward peltlon of

 anism by means of which the sleeve 1s con-
“trolled ; Fig. 3 is a transverse, sectional view,

an automobile equipped with my invention;
I‘1g 2 is a detail view of the ratchet mech-~

R taken on the line 2 = of ]f‘w 1 and locking
in the direction of the arrows; Fig. 4 1s a

40

transverse, sectional view hken on the line

gy of I‘lg 1 and looking in the direction

of the arr OWS 3 ‘and Fig. 5 1s a transverse,

sectional view, "takeri on the line 2 2 of Fig.

1 and 100111110' in the direction of the arrows.

In "these drewmﬁs I have 1llustrated one

embodiment. of my invention and. have

shown the same as applied to an .explosive

- engine of the type erdmerlly emponed fer ]
~ 'and which extends rearwardly substantially

- drwmcr auntomobiles.

oD

Ag’ here. shown, the engine 1, whleh may

consist of any desired number of cylmders,
is supported upon the main frame 2 and 1s -.
‘cperatively connected to the engine shaft 3 | by means of idle gears 19 and 20 with a
_which is journaled in transverse members 4 { pinion 21 rigidly secured to ‘a_sleeve 2‘".-
9% .and 5 of the. main frame and extends for-|
Wardly beyend the forward transverse mem-.

| in case of emergency. The shaft
‘specifica-

“thereon, preferably at a
 the spnnb, a sprocket wheel .13 which 1s-
connected by means of a sprocket chain 13*

I ber 6 of the main frame, where it may be -
‘provided with a crank 7 for rotating the .
same to start the engine, but this eranh 11
provided when the engine is equipped with -

the starting mechanism, would be used only
extends

rearward end 1S connected with the trans- -

‘mission gearing in the usual manner.

Loosely mounted upon the shaft 3, for-

65

ward of the engine 1, 1s a sleeve 8 hwmo' at
its rear end a eluteh member 9 adap ted to

cobperate with a clutch member 10 rwldl

secured to the shaft 3. The «clutch membele«
are so arranged that when the sleeve is ro-
tated in a forward direction, 4. e., in the di-
' rection in which the shaft rotetes to drive

the machine forward, the sleeve and shaft

which the sleeve 1s rotating, it will move

70

-will be caused to rotete together, but, should .'
| the shaft attain a greater Speed than that at

75

ahead of the sleeve, the clutch members of '

ber of the shaft. A spring 11 1s coiled about

the sleeve 8, has its inner end rigidly secured
thereto and its outer end connected to a fixed

part of the frame, such as an arch or trans-

verse member. 12 extendmg between theside

the sleeve riding loeeely over the clutch mem-

80

members of the main frame. This spring is

so arranged that when the sleeve 8 1s rotated

1n a reverse direction, 7. ¢., 1n a direction op--
posite the direction of forward rotation of -

the shaft, the spring will be compressed,
and, When released and permitted to ex-

| pand will rotate the sleeve 8 in a forward
dlreetlon and, if the clutch members are in

engagement the shaft 3 will be rotated and
the 1mitial movement 1mparted to the PIS-
tons of the engine, -
The sleeve 8 may be rotated to eempxese
the spring ‘11 in any desired manner, but

85

90

95

I have shown the sleeve as having mounted

with a second sprocket wheel 14 secured to a

countershaft 15 which 1s mounted in: bear-—_

point forward of

100

Ing br ackets 16, 17 and 172 secmed to one

of the side members of the main frame, '.105_

‘parallel with the engine 'shaft and hes -

rigidly secured thereto near the rearward =

end thereof a gear. 18 which is connected

which is loosely mounted upon the shaft 3

Lio

111 the rear of the engme 1 and preferebly_~_-'
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heyond the balance wheel 23.. The sleeve 22 | mounted on the main framé 2 in a position

carries at its forward end a clutch member

24 adapted to codperate with the corre-
sponding clutch member 25 rigidiy secured |
to the shatt 3. These clutch members are
so arranged that when they are 1n engage-

ment and the engine shaft is rotating in a
forward dlrectlon the sleeve will be caused

to rotate in unison with the shaft and move-
ment will be imparted through-the train

of gearing to the shaft 15 and from the

shaft 15 thlough the sprocket chain 132 to
the sleeve 8, the arrangement of the gear-
ing being such that the sleeve will be ro-
tated in a reverse directlon, thereby com-
pressing the spring 11. The sleeve 2 is held

norma,lly 1n 1ts rearward position in which
the clutch members 24 and 25 are out of
‘engagement one with the other, 1t being re-

tained nor mally 1n this p051t10n by means of
a spring 26. Suitable means under the con--

+trol of the chauffeur are provided for throw-

ing the clutch members Into engagement and

* thus causing the spring to be compressed.

25

- nular groove 29-1n the sleeve.

30

This means 1s” here shown as comprising a

bell crank lever 27 connected with the sleeve
22 by means of a pin 28 which is carried by

one of the arms thereof and: enters an an-
The other

arm of the bell crank lever 27 is connected
with a push rod 80 arranged in a position

- to be readily actuated by ‘the chauffeur from

35

his seat in the Vehlcle

Thus when it 1is

desired to compress’ the sprmcr the foot
lever 30 is actuated to throw the clutch
members 24 and 25 .into engagement and

thus actuate the sleeve 8 and compress the

spring 11. It will be noted that the idle

~gear 20 1s of a width sufiicient to allow the

40

45

necessary movement to the plIllOIl 21 and

sleeve 22.

The spring 11 may be retained in its com-
pressed conu...on 1n-any suitable manner,
but, to acomplish this, I have, in the pres—
ent 1nstance, mounted a ratchet wheel 31

- upon the sleeve 8 and have mounted a pawl

- maln frame. |
oreater width than is the ratchet wheel and

is provided with a toe 34 which engages the
bracket 33 1n such a manner ds to- prevent

o0

5b

tion. = The sleeve is, however, held aga:

32 1n a bracket 33 which 1s secured to the
This pawl 1s 'of but shghtly

the same from dropping below a certain
position. A spring 85 arranged vetween the
end of the sleeve 8 anu the transverse mem-
ber 6 of the main frame tends to move the

sleeve 8 rearwardly and thus brino the |

clutch members 9 and 10 into operative rela-

~ - such movement by means of a level 36 which

60 i

is pivotally mounted on a bracket 37 car-

- ried by the transverse member 6 of the main

65

frame and hds one arm thereof arranged to
engage the rear side of the ratchet wheel 31 |
. and the other arm thereof connected by |
means of a rod 38 with a hand lever 39'.

inst |
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near the chauffeur’s seat and provided with

“the usunal dog 40 which engages the toothed

segment 41 to retain the Lex er 10 its ad-
justed position. - Thus, by

36, which 1s 1n engagement with the ratchet

-Wheel 31 forward, and locking the same in
that position, the clutch members 9 and 10
will be held out of engagement one with the
other. As soon -as the hand lever 39 is re-
leased, however, the spring 35 will. move

the sleeve 38 rearward to. bring the clutceh

member 9:-i1nto operative relation with the

clutch member 10. This rearward move-

‘ment of the sleeve also carries the ratchet
wheel 31 out of engagement with the pawl
52 and permits the spring 11- to expand,
ating the sleeve 8 1n a

forward direction and, thmmh the medinm 85

this expansion rot

ot the clutch members 9-and 10 rotating the

adjusting the
‘hand lever 39 to thmw that end of the lever

70

T

80"

engine shaft forward sufﬁmently to 1mpart

the initial moveément to the
engine and start the operation of the same.

‘When the operation of the.engine begins

piston of the

90

the beveled face of the clutch member 10,

which is secured to the engine shaft, will

ride over the beveled nose of the c]utch

member 9 of the sleeve until the lever. 89 @

has been actuated to withdraw the sleeve 8.

“The toe 34 of the pawl maintains the same
in such a position that the ratchet can again

be moved into engagement therew1th
After the sleeve has been moved forwardl

to separate the clutch members 9 and 10 the

foot lever 30 1s actuated to bring the clutch

members 24 and 25 into their 0pe1at1ve re-

latlon and the corward movement of the

engine again compresses the spring 11 and
_:_storeq the power necessary to again start the |

engine after 1t has come to a stop

~ In order that the operator or chauffeur

can -ascertain when the spring is completely

wound or sufficient power has been stored, a
cage 42 is supported in such a position tlmt

it can be conv entently read by him and is

connected, by means of a cord 4u which ex-

tends a,bout guides 44, with the sleeve S to-
-which 1t 1s secured in %uch a manner that the
rotation.of the sleeve In a reverse direction

to compress the spring will wind the cord

‘upon -the sleeve and thus actuate the gage
which will' indicate-the number of revolu-

95

100

105

110

115

tions of the sleeve, and, consequently, the -

-amount of compression of the spring.
- The operation of the device has been fully.
J~'descr1bed In-connection with the descmptlon.

of the several parts thereof and it will be

apparent that'I have provided means where-
by power may be stored at a point ad]acent
the engine shaft by the action of the engine -

itself while it is in operation and may be ap-
plied to the engine s

shaft while the-engine is

1dle to 1mpart the initial movement to ‘the-

piston of the engme and tnus start the 130 .

120

125
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; the power necessary for the next SEne
>~ Tt will be understood that, while-I have

15, stationary. engines: or explosiv )
- any character. ¥ urther, it “will-be under-’
" stood that the mechanism herein shown and

30 the: details of constru

G BT
ounde

-

- &8 pleeves ‘with said shaft. =

b

- samne into -operation; and that this. mecha-

~ 8. The ' combination, with an explosive

nism is of such a.character that it can-be engine, -and a- shaft, of -a sleeve_rotatably

~ controlled by the chauffeur from his seat in

- the‘vehicle with a very small amount of-ef-
the only’ exertion required being the |

-5 fort, |
~manipulation of the hand lever to apply. the

- power to the shaft to. start the engine .and

the manipulation of the foot lever to ‘store

- . the power necessary for the next starting.of

" T

“ shown-and described the apparatus as ap-

plied to an automobile, the principle can be

. readily adapted: for use in connection. with

explosive éngines of

described.is for the purpose of illustration:

. ‘only and that the invention consists broadly
20 in providing means for storing power, which
power. inay be applied at will to the engine

~ shaft while thé engine is idle, and, when so

. “.movement; and further, in. providing means -
25 whereby this power may be stored by the ac-
" tion of the engine itself while the latter is 1n.

~ operation and may theri be retained for use

- derstood that'I do not wish'to be limited to

+ . r .
-

_ _ ction shown-and- de-

* scribed, for:obvious modifications “will occur
*'ton person skilled in‘the art. = .-
.. 'Having thus fully described my invention,
~ what T claim as new and-desire to secure by

35. Letters Patent; 1s :—

" .1 The. combination; with an explosive

engine, and a shaft, of a member rotatably

. mounted-on said shaft, a spring having one

~ ‘end secured to said member and. arranged to

40 be. compressed by the rotation thereof.in.

- one . direction, means for:.operatively 'con-

. oty .

- applied; will .impart to-the engine the initial-

L

mounted on said shaft and having a clutch

meinber; a second. clutch member mounted on

said “shaft- and arranged to cobperate with 70
the clutch- member of said sleeve, a spring
connected to ‘said sleeve.and’ arranged to -

be compressed when said slgeve. is rotated,"

| spring, means for.connecting and

means for moving the clutch member -of:.

1 said sleeve into and out.of operative rela- 75.

tion with the clutch member ow said shaft,

‘2 second sleeve. rotatably- mounted- on’ said
shaft and operatively connected to the first- .
‘mentioned sleeve -to rotate the same, and:
-means for connecting said second sleeve with:80 "

said shaft. :

"4 The combination, ‘with an explosive

engine, and a shaft, of a sleeve, a clutch.. -
member. tigidly secured.’to ‘said shaft, a. ..

| sleeve rigidly mounted on said shaft. and 85"

having a clutch member adapted to codper-".

“ate ‘with-the clutch: member on said -shaft,

means for holding the clutch member of said-

.sleeve normilly out-of 'eng'aﬁement with-the -

clutch member-on said shaff , & spring con-=80 .
nected to said sleeve and _“ad‘aptedf-;to be-com- . -

Yy

. on. AnNc | K . use | pressed by ‘the rotation of said sleeve in.one
<ot a futare time. It will; therefore, be un-- .

direction, means- fbr=-'-xfe‘ta.iping‘:-.i'm;id,j-sﬂpiﬂhg-.. .
in - compressed condition, “a second sleeve

operatively connected.to the. first-mentioned . 85,

sleeve ‘to Totate the.same’ to. wl?rm.;sﬁd-.f; '

ing said second sleeve-with, said shaft, and..-

| ‘means under the_contyol of the-operator for-. -

 actuating the first-mentioned sleeve.to mogve 100:

necting. said rotatable member . with said |

shaft and disconnecting the .same therefrom,.

- 4 second rotatable member, means for con-

45 necting said secorid rotatable member with

- said 'shaft and disconnecting the same: there-
from,; and rheans for operatively connecting.

 daid second’ rotatable member to. the first--

mentioned rotatable member to- rotate said -
50 first rotatable member in a direction to com-

- press sald spring.

9.*The - combination, ‘with dn_-explosive.
 engine, and a shaft, of a sleeve mounted- on

" said shaft and normally- disconnected there--
55 from, a spring connected to said’sleeve and

arranged to be compressed by the rotation
- thereof inh-oné direction, a second sleeve

.. motnted on said shaft and normally discon- | | y 10 thejr Inops
“*nected therefrom, means for operatively con- { tion, means under the:cantrol of ‘the opera-~

60 necting -said, second sleeve to the first-men--

" Himed sleeve to rotate the, same in-a direc-
“tion- to. conipress’ said spring, ‘and: -means
the: control of the operator for con-

4 " L]
1
r - T
.
'
.
-

-y Toge Mty 1 T LR P R R & SRR
“hecting “and disconnecting ; either* of

‘spring . tending. normally: to. actuate:sa
| sleeve to move-its clutch member-into-oper-- 44

jts elutéh member into *~engg'é,ementi-ﬁith:stﬁe U
clutch member on ‘said shaft

e S iaft and. to release -
said spring from said retaining means.. . . .-

| 5. The combination,: with . an-éxplosive - .

enigine, and'n shaft,. of . gleeve Totatably 108

and 'slidably mounted-on said shaft. and hav-
ing a clutch member, a .codperating: clutch.
mernber- rigidly. sécured :to- said -shaff, -a

' 110

4w
-
'

Ll
F
‘I

| said shaft. means under. the control’ of .the

|

i
|

| operator. for ‘holding said sleeve in its re-"
tracted- position againse the.tension of said

spring, 8- spring -connected, to- said- sleeve 115
‘and- arranged to be: éompressed by the. rota-. -
‘tion thereof" “
taining said
‘tion, a secon f bly,
| mounted: on’,said-shaft, codperating cluteh 12

in’ gne-direction, means-for re- .-

(siprmg ‘in its:eompressed corrdi- .

‘sleeve Totatably ‘aud. slidebly:

‘members cartied by:said-second ‘sleeve and -

JJJJJ

‘said shaft, means for retaiding such clutch

members normally in thejt inoperative: posi- -

12}

tor'for moving said clutéh:members intc op-

erative relation, and’ means for.operatively

said. second sleeve to the first-

connecting said 1eeve _
sleéve -to. rotate. said first-men-

mentione

+

said i tioned slegve: to compress-said spring,’.. - *
- | _6;-The combination; with.an explosive-en:: 13
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- gine; and ‘its shaft, of a sleeve rotatably
mounted on said shaft on one side of said
‘engine, clutch mechanism under the control

of the operator for connecting and discon--

necting said sleeve to and from said shaft, a.

‘spring connected to said sleeve and arranged

to be compressed by the rotation thereof in:

~ one direction, a second sleeve mounted on

" said shaft on the opposite side of said en-.

gine, clutch mechanism under the control of.

the operator for connecting and disconnect-
ing sald second sleeve to and from said |.
shaft, a countershaft extending substantially

10

19
sald sleeves with said shaft. =~ .~ ~ .. -

1. The combination, with an explosive en-
- gine, and a shaft, of a sleeve loosely mount-
- ed on said shaft, means for operatively con- |

20

parallel with the first-mentioned shaft, and:
means for operitively  connecting each of

L

necting sald sleéve with said shaft, a spring

- connected to said sleeve and arranged to be
compressed . by the rotation thereof in one
-direction, means-actuated by 'said:engine for

,80.

- +;-8..The combination, with an explosive en- |

‘gine and its shaft, of a sleeve.loosely mount- |
. ed on sald shaft and having a clutch mem- |
ber, a second clutch member mounted -on
_ said shaft adapted to codperate with the
" clutch member of said sleeve, a spring con- |
 nected to said sleeve and adapted to be com- |
pressed by . the. rotation thereof; a second
sleeve mounted on said shaft and operatively

85

40

rotiting said sleeve to compress; said spring,

means for holding said sleeve against rota- {
tion -1n the opposite direction, and means
-:for . simultaneously connecting said ‘sleeve
- with said shaft and for disconnecting ‘the

same from said holding means, thereby per-
mitting said spring-to éxpand and to rotate

-sa1d shaft. -~

- connected  to. the first-mentioned ' sleeye,

45

~with the clutch member 6n said shaft.”

‘gine, and a shaft, of a sleeve loosely mount-
-ed on said shaft and having ‘a clutch mem-:

b0

means for connecting and disconnecting: the
ft, and

Iast-mentioned sleeve to said-..sha
means for actuating the first-gnentioned
sleeve -to move the "clutch member carried
thereby 'into ‘and out of "operative relation

- 9. The combination, with an explosive en-

 ber, a clutch member mounted on said shaft

o9

and arranged to codperate with .the clutch
‘member on sald. sleeve, the clutch member on

sald sleeve beilng normally out of engage-

~ment with-the clutch member on said shaft,
a spring connected to'sald sleeve and adapt-.

ed to be compressed by the rotation thereof

il -

sleeve to compress said ‘spring, means for

- 60

holding -said -sleeve against rotation in the

opposife: direction, and means for moving

- the clutch mémber of said sleeve info opera-

65

tive relation to the clutch member on said

'mounted on-said shaft snd having

N one dlI‘eCf-lOIl, -means .fOI‘ 'rot_ating Sﬂaid'_

- N 984,086

| 10 The combmatmn, mth a.nexploswe
engine, and' a-shaft, of -a clutch member

rigidly secured to said shaft, a sleeve loosely .-

member -arranged to cobperate with the
clutch- member on said shaft,

tion, means for rotating said sleeve to com-
press said spring, holding means to prevent

‘the rotation of said sleeve in the opposite

a clutch

. ) aft, a spring con-
| nected to said sleeve and adapted to-be com-
| pressed by the-rotation thereof in one direc-

70

75

direction, a: spring tending to shift said -
sleeve to move the clutch member thereof .

into operative relation with the clutch niem-
-ber on said shaft and to release said -sleeve
- from sa1d holding means, and means for re-
‘taining

taining sald -sleeve in its retracted position
agalnst the action of said spring: s
'11.-The combination, with- an explosive

engine and its - shafi:il of & sleeve loosely.

mounted thereon and having a clutch mem-

80

85

ber, a.clutch member mounted on said shaft

and -adapted to codperate with the clutch

member of. said sleeve, a spring connected:

to said sleeve and-adapted to be compressed
by the rotation of said sleeve in one direc-

| tion, means actuated by the engine for ro-

against rotation after said spring has-been

90

| tating said sleeve.in a direction to compress
said spring, means for retaining said slesve

95

compressed, and. méans for moving said.
sleeve to cause the clutch member thereof -

- &

and to reledse-said holding means-and per-

‘mit said sleeve to be rotated by the expan-

sion of said spring, .

..
[ ]

to-eng ‘theclutch member ‘on said shaft

100 .

- 12, The ‘combination, with an ex los;i,'v;e

clutch member on said sleeve, g spring con-

a ratchet secured to said sleeve, and a pawl
adapted to engage said ratchet to hold said
sleeve against rotation and retain said spring

In its compressed condition, a second spring

tending to impart longitudinal movement to

engine and its shaft, -of a ‘sleeve lgosely .
mounted thereon and having & clutch mem-
"ber, a second clitch member mounted on
sald shaft and adapted to codperate with the

108 -

‘nected to said sleeve and adapted to be com-

pressed by the rotation of sald sleeve in one
direction, means adapted to be actuated by
| the engine while in operation to rotate said.
| sleeve in a direetion to compress said spring,

110

116

sald. sleeve to-move saxd.clutch members into

operative relation one with the other,: and
means under the control of the operatqr for

releasing said last-mentioned spring. -

120 .

with an explobive engine and ‘its shaft, of7a

sleeve loosely mounted on said shaft in front
of said engine and having a clutch ‘member,

a second clutch member mounted.on said

shaft adapted to coOperate with -the clutch

-member on said sleeve, a spring coiled about

shaft and for releasing said clutch member | said sleeve havirig one end ‘connected thereto

from said holding means. -

126

. ' and the other end connected to the -_fxfa.me.ofilso |
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said autdmobile, a ratchet wheel secured to

said sleeve, a pawl mounted on the main
frame of said automobile and adapted to en-

gage said ratchet, a second spring arranged |

to move said sleeve longitudinally of said
shaft to move said clutch members into op-

erative relation one with the other and to dis--
engage said ratchet from said pawl, means

under the control of the chauffeur for mov-
ing said sleeve longitudinally of said shaft
against the tension of the last-mentioned

spring and for retaining the same in such
position, a second sleeve mounted on said
shaft in the rear of said engine and having

a clutch member, a cotperating clutch mem-
ber mounted on said shaft, means for mov-
ing said last-mentioned sleeve longitudi-
nally of said shaft to move said lagt-men-
tioned clutch members into and out of oper-

ative relation one with the other, a counter-.
shaft, and means for connecting said coun-
| tatable . members with said shaft and for

tershaft to both of said sleeves.

- 14. In an automobile,* the combination,
with an explosive engine and its shaft, of a
sleeve loosely mounted on said shaft and
having a clutch member, a clutch member
mounted on said shaft and adapted to co-
operate with the clutch member of said
sleeve, a spring connected with said sleeve

—

>

‘and adapted to be compressed by the rota-

30

tion of said sleeve in one direction, means "

adapted to be actuated by the engine when

in operation for rotating said sleeve to com-

press said spring, and a gage connected to
said sleeve .and arranged in view of. the
chauffeur to indicate the amount of com-
pression of said spring.

- 15. The combination, with an exploé;iire
‘engine, and a shaft, of a rotatable member
' mounted on said shaft and normally discon-

nected therefrom, a spring connected with
said rotatable member and arranged to be
compressed by the rotation thereof in one

direction, -a second rotatable member mount- -
ed on said shaft and normally disconnected
therefrom, and means for operatively con-

necting said second rotatable member with

the first-mentioned rotatable member to ro-

tate the latter in a-direction to compress said
spring, and means for connecting said ro-

disconnecting the same therefrom.
In testimony whereof, I aflix my signa-
ture in presence of two witnesses.
- JOHN A. BLACK.
- Witnesses: . | B _

Evza F. McKee,
Enwm . BEED.
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