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- Peilermied August 23, 1804,

PATENT OFFICE.

GUSTUS $. BILLMAN, OF

INDIANAPOLIS,

INDIANA.

GAS-ENGINE STARTER.

SPEGiFIC.@.TION fbrm.'mg part of Letters Patent Nq.-?GS,BDG, dated August 23, 1904.

Application £led Augnel 24, 1803.

Serial No. 1?0,539. (N2 model®

- To ail whom it may concer:

Be it known that.I. GusTus ‘5 BiLisax. of !

'Indlanalmhq county of Marion, and Stite of

Indiana. have invented a certain new and nse- |
ful GE¥s-Engine Starter; and 1 do hereby de-
clare that the following is a full, clear, and
exact description tne recrf reference bcmtr had
to the sccompanying dramngs in which hke

‘nLmerals refer to like parts.

The object of this invention i1s to pr{}ﬂde
certain nuprm ements in automatic starting
mechanism for explosive-enginesof a gasolence
or other type over what is set. forth in myv for-

merapplications for Letters Patent, Serial No. |

121,106, filed August 28, 1909, and St‘rlal No.
151,9{}3 filed \Iax 20, 1903

The device shown and described herein fur-
ther s1mplifies the construction, as will appear
from the accompanying drawing= and the fol-
lowing description and chumk .

1n the drawings, Figure 11s.a plan view le
my Improved starting mechanism in place
with the lid off and the main driving-shaft |
broken away, parts being broken awayv and
parts 1n section. FKigs. ‘2 3, and 4 are plan
views, on an enlarged seale. of a portion of the
clutch mechanism, showing the parts in dif-
ferent positions durmg the operation. Flcr
5 is a céntral vertical seé¢tion on the line 5
of Fig. 2. showing also a part of the mam

. shaft and clutch-box.. Fig: 6 is a planrview
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| -50 explam( « in my azud former appllcatmnf; and | slidable on the shaft 10, as set forth msmd ap- 100

of a portion of the device with parts hrnkcu
away to disclose the cluteh mechanism.  Fig.

7 1s & vertical scection of the device as shown |

in Fig. 1 on a line just inside the large spur-

gear and grooved disk, parts being broken
|aWdYy.

Fig. 8 15 a detail view shmnmr the
master-har in s1de elevation and other parts
in cross-scction, partx being broken away.

This device i< adapted to be attached to an
automobile or similar machine w hiich may I)e
driven by an explosive-engine.

10 15 the man shaft, driven by the gas-en-
gine and mayv be one of the axles of the au-
tomobile. The frane 11 is connected in ANY-

]
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[ also the gras-engine witskls or places the auto-
matic starting nwchanb-m in position for op-
i emtlon thmngh sald skaft 10. A pinion 12
is loosely mounted on the shaft 10 to mesh
with the gear 13, that 1z loosely mounted on
the spindle 14, w hich is rigridly secured to the
frame 11. The gear 13 meshes with another
gear, 15, that is rigidlsy mounted on a coun-
ter- shaf t 16, w herehx caid shaft is driven from
the main *slmft 10. Tte shaft 16 carries a
cprmg 19 on.one end of it, which said shaft
winds. The spring 1= belical, being fastened
| centrally to said shaft a2:d at its outer end to
the pin 20 in the frame.  With the foregoing
| construction the ordinary operation of a gas-
engine will drive the gezrs and shaft specified
and wind the spring 12, 25 shown in Fig. L.
The winding of the spring is sutomatically
stopped by the followizg construction: A
master-bar21 extend~ lezgitudinally of the de-
| vice and over the shatt 16. The rear end of
l tlie bLar is voked to. czrry parallel arms or
i places 22, which {it astride the clut<h-box 23,
. that surrounds the roain <haft 10, one arm 22
Leing above the clutch-box, asshown, and the
other arm being below. as appears in my last
application alyove mentioned. Each of said
arms 15 cut out, as shown in Figs, 1 to 4, to

i e Sk gl sy it il 4 ge———
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| pally of the arm. At the rear end of said
opening thercisan inclined shoulder 24, thatis
- =lightly w0 one side of a central line drawn
| longitudinally through said arms.  The mas-
ter-bar 21 is reciprocated by reason of the pin
a7 extending inward from the arm 28 on said
bar and fitting in a helical groove in the disk
18. When the disk 1% revolves in one direc-
tion, thercfore, the masier-bar 21 will be
mmed rearw aldlv and. as said disk revolves
| in the opposite direction said master-bar will
be moved forwardly. Tuae grooved disk 18 is
placed on one side or ratirer forms one side of

el & m—————

Said gear 17 meshes with the large gear 31,
tlmt is loosely mounted on th~ nwin shaft 10

desired wiy with the engine or machine, it ! The inner faces of the pinion 12 &nd the gear-

beiny rigid with rolatmn to the shaft 10.°

: wheel 31 are reversely touthed tf form dutach

Therr fove this device will operate the gas-en- | members 50 and 51 and the sliding clutch

srinnes by operating the shaft 10, as heretofore |

member or sieeve 3% mounted 30 as.1o0 be

ey |
-
| e !
— "
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15

form an opening or <lot extending longitudi- -

So

hl" gear 17, which is serured to the shaft 16. )

95
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plication, and so that it will rotate with said
Jiaft and be laterally movable mmto cngage-

rent with cither the wheel 12 or the wheel 31, tion for starting the engine.

That <leeve or cluteh member 32 has pins 26
extendine radinlly from opposite sides there-

¥y

througsh transverse slots in the clutch-box 23,
coras to he movable longitudinally of the shaft
106 and independently of said cluteh - box.
Said ¢luteh member 32 is moved into eng
ment. with ane or the other of the wheels 12
and 31 hy the reciprocatory movement of the
master-bar 21.  Said bar 21 1s guided in its
movement on the clutch-box 23-by the guide-
luers 34. which extend upward from said box.
Upon both the'arms 22 of the master-bar a
nlate 40 is secured, which covers the openings
in said arins, and from said plate 40 & tongue
41 extends inward ifito the opening in the
arm 22, as appears in Fig. 5. This tongue
appears in cross-section in all the other fig-
ures, being cut just below the plate 40 1n
arder to disclose the mechanism below. The
tonwue 41 is placed on a middle line extend-
ing longitudinally of the arms 22 from the

10
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master - bar and is beveled at each end, as

<hown. The bevel at the rear end is parallel
with the inclination of the shoulder 24 in the
arm 22 of the master-barand farénough away

30 from said shoulder to permit the pin 26 from
“the sliding clutch member 32 topass: Inthe
opening in the arms 22 of the madster-bar both
at the top and atthe bottom there are mounted
+wo inclined clutch - throwing blocks 45 and
46, they being of the same thickness as the
s em 29 and ‘are mounted respectively on the
shanks 47 and 48, that looscly fit in holes
bored in the arm 22, as appears. in Fig. 1,
<o as to be longitudinally movable and are
40 pushed outward by the spiral springs 49, as
. chown. The clutch-throwing blocks 45 and 46

are therefore always normally forced toward-

each other and against the tongue 41, except-
ing when the clutch-pin 26 may push one or
the other away. At the other end of the mas-
ter-bar there is a guide-rod 50, extending
through the frame and also the cap 51.
There is also a
and held in engagement with the periphery of
the disk 18 by the spring 52. 1t is'adapted
tn cruzage a notch in the periphery of the disk
i%. which notch is not shown here, but ap-
pears in my last application.

50

¢s both said pin and said rod are provided with
oppositely-located notches 53, adapted to be
engara] hy a loosely-mounted and slidable
lock-holt 54, mounted: in the framework, as
sgown in kg, 1.

jost described is such that said bolt 54 will
lock only one at & time. The bolt H4 is for

6o

the purpose of holding the locking-pin 26 1w’

its disengaging position during the movement
of the master-bar. - _ |
65— The operation-of the device with my pees-

of. as shown in Fig. 8. Said pins 26 extend

engage-

' the pin 26 from the
| to the positionshown In Fiv. 1, and thercfore

768,508

' ent improvement 1= as follows: As shown in
i i, 1, the device fias rust Neen set It opera-

The pan 36 bas
just heen drawn, relensing the spring. whiel
is unwinding..ami the master-har has just
started to the rear. the notely 35 in the rod S0
havine moved somewhataway from the end
of the locking-rod 4. The shight rearward

L] _—
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. movement of tln{m:wter-hﬁu* that has just

taken place has moved the tongue 41 likewise
vearward. and its rear oblique fidce has pushed
position shown in Fig. 2

75

moved the clutch niember 32 from the mid-

locking-pin 36; that is slidable

' , Said locking-
nin. 26 is parallel with the guide-rod 50, and

The position of the parts

way inoperative pusition toward and in en- 8o
gagement with the teeth on the wheel 31, As |
the spring further unwinds the gears 17 and
31 will actuate the main shaft 1 and start the
engine. - As the master-bar moves rearward .
the arm 22 assumes the position with relation
to the pin 26 that is shown 1n Figes. 3 and &
successively.  Said pin engages the block 46
and pushes it back against the action of its
spring from the pesition shown In Fig. 3 to
that shown in Fie. 4, the latter position be-
ing reached about the tune the mainspring 19
ic unwound. The tension of the spring 49
has by this time beconie so great as to the 1n-
the block 46 to throw the pin’

“clinedssurface oi

96 and bring the cdu .ch meinber 32 out of en-. 95
gagement with the gear-wheel 31, At the
same time it throws said clutch member and

pin over into engagamernt with the pinion 12,
and the further op2ration of the main shaft
10 by the enyine causes the mechanism to oo
wind up the spring 19.  As said spriag 19 18
wound the disk 1= awith the groove in it, will
cause the master-var to be moved forward or

to theright. Therefore the arm 22 will move
longitudinally fr-m the position shown in Kig. 105
4 to that shown .n Fig. 2. As the master-bar
“almost reaches its limit of movement the in-
clined face of the block 40 engages the pin 46
and throws it and the clutch member 32 away
from the pinion 12 o the middle inoperative 1310
position. (Shawn in Fig. 2.} The winding

of the spring “hen ceases. By that time the -
notch 53 in the master-bar rod 50 has come
opposite the kolt 54, so that said locking-bolt - -
ean enter the notch in the rod 50.. The spring 115
£9 on the pin 36 will then force said pin, into
encagement with the disk 18 and hold it in a
locked position. The mechanism is now in-
operative and wiil remain sauntil it is desired

to start the engine again, when the locking- 120
pin 36 is rejcased and the same opcration is
repeated as has been, described.

i may be a:lded that the bloclk 46 will throw
“the pin 26 and clutch member 32 over toward
the pinion 12 from/the position shown in Fig.
2 as soon as the engime fres, aml therefore the

| ctrain is taken off the gear 31, for then the
| cluteh member 32 readily disengages from -
aaid wheel 31, [fthe engine beslow in {iving, -
the block 46 nay Ixe forced back as far as m 130
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Fio. 4. when the increased tension of the ! approximate end of the tongue, and springs
<pring 49 will throw the cluteh, whether the .

cheine 1s {ired or not.

What I elaim as my invention, amt desire to

cecure by Lettors Patent, 1s the following:

1. An automatie starter for explosive-en-

cines including a driving-shaft. a counter-

“haft. two parallel sets of gears connecting

saidd shafts, one for actnating the counter-
<haft from the driving-shaft and the other for
actuating the driving-shaft from the counter-
<haft. a spring on suid counter-shafr fer driv-
ine it, a sliding clutch on said driving-shaft
hetween said two sets of gears for op=cratively
conncecting either one of them with the driv-
ing-shinft.a pin extending from said cluteh, a

ar between said two sets of gears. means ac- |
tnated by raid counter-shaft for reciprocating

<aidd bar, and a tongue connected with said
bar and extending in the path of the pin from
the cluteh, the ends of said tongue being bev-
cled to throw the pin and clutch alternately
tn opposite directions. |

9. An antomatic starter for explosive-cn-
cines including a driving -shaft, a counter-

<haft, two parvallel sets of gears connecting:

«ail shafts, one for actuating the counter-
<haft from the drivine-shaft and the other for

actuating the driving-shaft from the counter-

shaft, a spring on said counter-shaft for driv-
ine it, a sliding eluteh on said driving-shaft
hetween said two sets of gears for.operatively
connecting either une of them with the driv-

ine-shaft. a pin extending from said clutch, a

b hetween said two sets of gedrs. ineans ac-
tuated by said counter-shaft for reciprocating
<t bar, a tongue connected with <aid barand
extending in the path of the pin from the
cluteh. the ends of «aid tongue being beveled
to throw the pin and clutch alternately in op-
posite directions, and means cooperating with
said toneue at each end thereof for throwing
said c¢lutch-pin alternately in oppo=ite direc-
t10ns. |

3. An automatic starter for explosive-en-
eines inclading a driving -shaft, a counter-
shaft, two pavallel sets of gears connecting
salld shafts, oné for actuating the counter-
shaft from the driving-shaft and the other for
actuating the driving-shaft from the counter-
<haft, a spring on said counter-shaft for driv-

A N —— A

iner it, w sliding cluteh’ on said driving-shaft ¢

Lhetween said two sots of gears operatively |

connecting cither one of them with the driv-
ing-shaft, a pin extending from said clutch, a
It between said two sets of gears, means ac-

tuated by said counter-shaft for reciprocating |
saiel har, a tongue connected with said barand

extending in the path of the pin from the
cluteh, tlie ends of said tongue being beveled

|

:

tendineg to force said hlocks toward =aid
tonwn- . .

4. An automatic starter for explosive-en-
aines inclading a driving-shaft, a counter-
shaft. two parallel sets of gears connecting
anid shafts. one for actuating the counter-
<haft from the driving-shaft and the other
for actuating the driving-shaft from the coun-
ter-cshaft. a spring on said counter-shaft for

shaft between <aid two sets of gears for op-
erativelv connecting either one of them with
the driving-shaft, a pin extending from said
clutch. a bar betawveen said two sets of gears,
means actuated by said-counter-shaft for re-
ciprocatitg said bar, a tongue connected with

- said bar and extending in the path-of the pin’

from the clutch, the ends of said tongue be-
ing beveled to throw the pin and clutch alter-
nately in opposite directions, a clutch-hox he-
tween the twao sets of gears and surrounding

said clutch with a transverse slot in it through

which the clutch-pin may extend and move,
an arm conaected with said reciprocating bar

movable longitudinally on said cluteh-box

and provided with a longitudinal opening in
it over the transverse slot in the clutch-box
and having an inclined shoulder at the rear

-and corner next to the gear which drives said

drivine-shaft. a plate on_said arm covering
said opening with a tongue cxtending there-
from into the opening i1n said arm with its

two ends reversely beveled, the rear end be-.

ing beveled parallel with said inclined shoul-
der, a pair of blocks {itting in the opening in
said arm <o as to be independently movable,
one being near each end of said tongue and
beveled reversely to the inchinatiop of the ad-

jacent end of the tongue, rods or shanks for
cald: hlocks monnted so as to he movable lon-

gitudinally on <aid arms, and springs tending

to press said blocks toward the tongue.

- 5. An automatic starter for explosive-en-
oines including a driving-shaft, a counter-
shaft. two paralle]l sets of gears connecting
said shafts, one for actuating the counter-
shaft from the driving-shaft and the other
for ectuating the driving-shaft from the coun-
ter-shaft. a spring on said counter-shaft for
driving it. a sliding ¢luteh on said driving-

3

73

L driving it. a sliding clutch on said driving-

95
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110
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shaft between said two sets of gears for op-

cratively connecting cither one of them with
the drivine-shaft, a pin extending from said
cluteh. a bar between said two sets of gears,
means actnated by said counter-shaft for re-
ciprocating said bhar, a tongue connected with
said bar and extending in the path of the pin
from the clutch, the ends of said tongue be-
ing bevelel to throw the.pin and clutch al-

to throw the pin and.cluteh alternately in op- | ternately in opposite directions, a spring-

end of said tongue and movable toward and:

away from satl tongue and each having a face

+

posite directions, a pair of blocks, one at each 1 actuated longitudinally-movable locking-pin

120

12§

adapted to hold said spring in its wound con-

~dition. a rod extending from said clutch-actu-

inclined reversely to the inclination of the | ating bar parallel with said locking-pin, said

130
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Tl and said locking-pin having opposite ar-
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ranged notchesin them, and n qhdmfr iocking- : my

el .
holt mounted between said rod and locking- | herein named. - |
pin with beveled ends for engaging’ said E GUSTUS S. BILLMAN.
notches, said bolt being of such lenﬂ'th that | . . I
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