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B dlwhom it may concerns .

a'sé;eciﬁ_cation. _ T N
10 Our invention relates to automobiles and

. EDWARD-F.RUSSELL AND EUGENE E. LAVOIE, OF LOWELL, MASSACHUSETTS; -

-'978,939.

- -Be it known that we, Epwarp F, R‘tisser,;

“and Eueene E. Lavors; both citizens. of the -

: - United States, residing at Lowell, in the

5-county of Middlesex and State. of Massa- |

chusetts, have invented certain new and use-

Starting Devices, of which the following is

especially to the mechanism for starting ex-
plosive engines * therein. . The ‘ordinary
method-of starting is to turn oveér the engine:
by the use of a crank which is arranged with:

15 ‘a tooth or clutch which engages a pin on the.
end of the main' engine sﬁiaft‘.; By. this’
method, if the crank is turned forward, the

- engine 1s turned over in the-forward. direc-

tion, and if the crank is turned the’ other-
20 way, 1t 1s released from the shaft. " Such a

“erank is usually in- front of the radiator or
hoad, but in some_ styles of machines, it is
-on the side of the automobile somewhat in

- the rear of the driver’s seat. * With such a.l'

25. cranking system, it is necessary for the oper-

. ator to dismount to crank the engine, and -
then return to his place on the driver’s seat. |

This .is .inconvenient ' and - troublesome,

Moreover, it takes considerable strength to i
80 turn over the engine, and if the engine back

- fires, the crank will be reversed, frequently -
causing 'injury to the operator, sometimes -

even breaking an arm. o :
The purpose of our invention is to pro-

35 vide a device by which the engine can be

started -without the operator leaving the
driver’s seat. ' '

Among others it accomplishes the follow--}

ing special objects. The starting lever is so

40 arranged that a back-and forth movement

Is transformed into a -continuous’ rotary

movement which is transmitted through the

medium of shafts and gearing and a clutch,

to-the engine shaft. This clutch 4s prefer-

45 ably of the friction type and is so made that

after the engine starts, the clutch is released
and thereafter there is no clicking.

‘Besides the starting léver and the clutch,

‘the other principal feature of our invention

50 is a release mechanism which is operative

only in case the engine reverses from any

- cause such as back firing. In such case, the

connections from the starting lever are re-

leased from the engine connections, and are
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dariger of the operator being ‘struck or in- -
jured by the starting lever being forcibly
thrown back. - .~ - .- ' o

Our mechanism does not interfere in any

‘ _ ‘ r d ‘respect with the usual starting cranlk, shown 60
ful Improvements in’ Automobile-Engine- |

at L, which can be used if any-partof o -

“dévice breaks or hecomes :inoperative. from,
| any cause, TP RS
... In the drawings, Figure 1 is a top.view. of

our device with -our hand starting lever ap- 65

-plied to the front of an automobile, the auto:, .
‘mobile parts being bioken away or merely-
‘outlined. : Fig. 2 is a similar view of our de-
‘vice applied to an automobile in which the

engine is at.the reai instead of under the 70
front hood.. Tig. 8 is a side view of the = °
starting lever and segment. Tig. 4 is a de--

tail of the elastic cog wheel opetative.by the

starting ratchet. - Fig.5 is a'side view of the .
releasing - miechanism in | partial- section. 75
Fig.-6 is a"sectional. view thereof from the
right On;_liI;? X—Y of Fig. 5. Fig. Tisa

P DR Ay A 08 Llge 0. LIge (1S a
side view if another position.” Fig. 8§ is a~ =

‘detail of the friction chitch in partial sec- -

tion. . Fig. 9 showsa chain connection with 80
the engine shaft. Ifigs. 10, 11, 12, and 13
are details of an alternative form of start-
ing means operative by the foot. Fig. 14 is
a’'side view. of the .front of an aytomobile

‘with our device in place, ‘Fig. 15 is a top 85"
“view of an automobile-with our device con-
_nected directly to the engine shaft in rear

of: the engine instead of in: front of the

- engine. -

A ds the foot board. of an automobile and 90
B is the hood.- ~ 7 - . . .

C-is our hand starting lever and D is the
release mechanism. - - o

_E is the frietion clutch. -~ :

. T is part of the frame of an automobile, G 95

is the fly wheel and H is the engine.

. Hand lever C is:pivoted at 21 at the side

of the automobilé In sny convenient posi-
tion whereby the starting handle 22 will be .
within easy reach of the hand of the oper- 100
ator. as shown in Fig. 14.- It should be out

of the way of the change gear levers, brake
levers and other. levers which. are -usually
near the driver’s seat.  This starting lever C -
is provided witl two interiorly toothed con- 105 -

-centrically curved racks 23 and 24, the teeth -

of which point.in opposite directions:: Be--

_tween these racks, we locate an elastic cog:



U

~ wheel K which is carried by cog shatt 30 at

the end -of which is a bevel gear 31 which
meshes with bevel gear 32 on driving shaft
33 which is supported by suitable bearings
90 attached to the frame of the automobile.
This elastic cog- wheel K is provided with

" movable teeth 35 each of which is pivoted

10

Dbetween flanges 40 and 41. - Each tooth 35
has a tail 86 which limits the backward
movement of the tooth by striking interior
drum 42. A 'spring 38 which bears against
a shoulder under the front of each tooth 35
and,rests in a depression in drum 42 nor-

' ‘mally keeps each tooth 85 pressed outward.

ot
ot

‘Consequently the teeth 35 will engage the

teeth on say rack 28 when that rack is mov-
ing against said cog teeth. When that rack

93 moves in the other direction, however, its

20

30

35

40

teeth will pass over the cog teeth in the same
manner as the teeth of rack 24 are shown at
the bottom of Fig. 4. Thus. when racks 23
and 24 are moving in the direction of the
arrows thereon. in Fig. 4, the téeth of 23 will

» engage teeth 85 and cog K will be turned in

the direction of the arrow thereon. On the
other hand, when the racks are moving in
the direction of the arrow in Fig. 3, the teeth

of rack 24 -will engage the teeth of cog K

and will continue to move it in the same di-
rection as the arrow shown on cog K.
Thereby a backward and forward movement
given to starting lever C by means of handle
92, will continuously rotate cog wheel K.
This rotary movement is transmitted on the
construction shown in Fig. I, through shaft
30, bevel gears 31 and 82, driving shaft 33,
releasing mechanism D, driven shaft 50
which is supported in suitable bearings,
bevel gears 51 and 52, shaft 53, bevel gear
54 an
shaft 56 of the engine H. . .
The clutch E may be of any usual type
but is preferably a friction clutch of such

~ type that while the engine is in motion, there

5 will be no clicking. We prefer the type

shown in- Fig. 8§ wherein the sector like
clutch arms 60 are pivoted on the hub 61
firmly carried by main shaft 56.. The outer
faces of these arms fit the interior face 63

of clutch drum 64 and they are pivoted to.
hub 61 at points 69 which are nearly in line-

between the front.edge of the arm and the

center of shaft 56. Suitable springs 62

press them forward and hold them normally
in_engagement with the inner surface 63 of
the drum 64. - . o

At the back near the fly wheel G, we place

- g cover 66 for drum 64 which fits main shaft

60

ab

" . 56 with a smooth bearing fit, and is screwed
or otherwise fastened to clutch drum 64.
The outer end 65 or head of clutch drum 64

is pre ferably formed integral therewith and
is cut to form a bevel gear 55 to mesh .with
g}?ar 54. As“-the head 65 also snugly fits
shaft 56, the clutch drum 64 is thereby sup-

bevel 'gear 55 of clutch E to main’

- T ~ ... 978,939

ported by it and by cover 66. We prefer to .

place inside of this clutch drum vaseline or

perfectly noiseless. It is apparent that
when moving in the direction of the arrow

in Fig. 8, the biting surface 63 will seize

hold frictionally cf the adjoining surface of
the arms 60 and Will tend to swing the arms
pivotally in the direction which will tend to
force the back of the arm outward thus

-heavy-oil 68 whereby it is self oiling and .

70

75

bringing the parts together still more closely. .

The result is a powerful, noiseless clutch.
Now when the engine starts and begins to

rotate main shaft 56 in the direction of the

arrow, it will rapidly overtake the drum 64
and as it overtakes 1t, the friction between
surface 63 and arms 60 will tend to swing

the arms out of contact, thus releasing the

clutch. It will thus be seen that the clutch
E will start the engine, but when the engine
is started and the starting mechanism is
stogped, the arms 60 will release themselves
and thereafter while thé engine is going,

‘will spin around freely and with little or no

friction in the vaseline or oil. . -

.. Clutch E slpould be placed on main shaft

56 inside of crank L. In the construction

shown in Figs. 1 and 2, it.is between the

crank and fly wheel while in the construc-
tion shown in Figs. 14 and 15, it is behind
the engine on'the main shaft therecf and
on the opposite end thereof from crank L.

The. releasing mechanism D is interposed

between the starting gear 32 and the gear

51 which transmits motion to the clutch E.

8(

85

90 -

95 |

100

Tt comprises a solid or substantially solid. .

driving drum 70 carried by driving shaft 33
at the opposite end from gear 82." Driven
shaft. 50 is centered the same as shaft 33 and
carries a substantially solid driven drum 71
in close juxtaposition to drum 70.

105

On the face adjoining drum 70, drum 71 '~

has ‘a plurality of shallow pin receiving
holes 72. Opposite these holes 72 in drum
70 is a single pin hole 73 in which slides a
pin 74. Behind this pin is a spring 75

110

which normally tends to press the pin 74

forward into one of the holes 72 as shown

‘in Figs. 5 and 6. Thereby the drums 70

and 71 will be normally locked together or
if not locked, they will be locked as soon as

115

" sufficient motion is transmitted to either =

drum to permit pin 74 to drop into any of -

the pin receiving holés. On the curved sur-
face of drum 70, we pivot on a projecting
bearing at 80, the substantially radial re-

120

lease arm 81. -The short end of this release

arm 81 enters a depression in pin 74 where-
by, by moving arm 81, pin 74 may be with-
drawn. At the end of arm 81, we pivot at
right angles thereto, a detent 82, which- is
normally pressed downward by a spring 83

‘into the teeth of stationary ratchet 84 which

is preferably fastened to the bearings 20 of
shaft 38. .

125

136
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It will be readily seen that normally pin

74 will rest in one of the receiving holes 72

and thus hold -drums 70 and 71 and shafts
33 and 50 together so that they will rotate
together.  Thus the. normal starting move-
ments of the starting lever will be trans-
mitted to the engine through main shaft 56.
If-however, the engine back fires, it will ro-
fate shaft 56 in'the opposite direction which
will not release cluteh 'E but will carry it in
the direction opposite to the arrow in Fig.

o - 8. “This motion will -be transmitted through
“the various shafts.and gears to shaft 50 and

15

Jdrus 71 and 70. - The moment these drums.

start backward in the direction opposite to
the arrow in Figs. 6 and 7, the detent 82
will strike in one of the teeth of stationary
ratchet 84, and will be forced back and up

" carrying arm 81 with it as shéwn by the

20

25

30

“dotted Tines in Figs. 5 and 7. This action

will withdraw pin 74 from the receiving
hole in drum 71 and will also stop drum 70
and a1l intermediate inechanism between it
and the starting lever instantly. .,
_Instead of the gear connection between
clutch E and shaft 50, we may use a chain
90 and' sprockets 91 and 92 as.shown in
Fig. 9. - . _
-Instead of the hand lever, we may use a
foot rack M as shown in Figs. 10, 11,12 and
18. This comprises a foot rest 93, bearing
collars 94, 94, and a spindle 95 on which are
rack teeth 97. These rack teeth engage

- teeth 100 on a collar 101 revoluble on and

35

40"

5

50°

55°
.dispense with still more shafty and gears,
In this case. the shaft 30 carries elastic cog.

80

carried by a hub 102 which is attached to-
.and earried by a shaft 103 which is .con-

nected with the shaft 33 byany suitable, con-
nections. In hub 102 are toothed depres-
sions 104 and in collar 101 is a squared hole

105 in which rests a squaréd pin 106 with a -

beveled nose adapted to slide over depres-
sions 104 in one direction and to' catch them
‘when - moving in the opposite direction.
This pin is sprir'¢-pressed as shown in Fig.
11, the whole being a well known form of

ratchet. This foot action does not continu-

ously rotate the engine as does our hand

starting device, but it can be used on certain |

.types of machines.
can dispense with the shaft 53 and gears 52
and 54, for in this case we merely  run
driven shaft 50 to the rear and mesh its
gear 51 directly with clutch gear 55.

In the ¢onstruction shown in Fig. 15, we

wheel K at one end and becomes the driving

" shaft.for driving drum 70 of release mecha-

nism’ D which 1t carries at its other end.

-The. stationary ratchet -is attached directly

to the side frame of the machine and shaft
107 becomes the driven shaft as it carries at

one end, drum 71 and at its other end bevel -

‘Tn the construction shown in F ig. 2, we |-

3

! bevel gear
behin_(lf the engine H as stated.
- With our device, the engine can be start:

sired. : :
What we claim as our invention and de-
stre to cover by Letters Patent, is: ‘

tomobile comprising concentrically curved
‘racks with oppositely pitched teeth; an elas-
tic toothed .cog wheel between said racks, a

with said cog wheel and which passes cen-
trally through the stationary :ﬁ_(:het, a driv-
ing drum carried by said-driving'shaft hav-
ing a pin hole in its outer face, & spring
pressed pin slidable therein, a substantially
‘radial arm pivoted to the curved surface of
the driving drum in operative relation with
said pin, a spring pressed detent pivoted on
the outer end of said arm in operative rela-
tion - with said ratchet, a driven shaft, a
driven drum -carried thereby opposite ‘the
driving drum, and pin receiving holes in the
driven drum opposite the pin in the driving
drum, combined with an engine, a2 main shaft
therefor, a hub carried thereby, sector shaped
spring pressed arms pivoted to'said hub near
one of their straight edges and off the shaft
center, a clutch

at one 'end which pivotally fits the main

which meshes. therewith, and a cover fas-
tened to the open end of the clutch drum and
. pivotally carried by the main shaft.

shaft therefor, a hub carried thereby, sector
shaped spring pressed arms pivoted to said
hub near one of their straight edges and off

- a head at one end which pivotally fits the
main shaft and is formed as a bevel gear on

the open end of the clutch drum and pivot-
ally carried by the main shaft, and means for
rotating the starting shaft as described.

8. In an -automobile starting device, a
starting lever pivoted to the side of the au-
tomobile comprising concentrically curved
racks with oppositely pitched teeth, an elas-
tic toothed cog wheel between said racks, a

an engine,” s main shaft therefor, pivoted
spring actuated arms carried thereby, a
clutch drum pivotally -supported on said
main shaft-outside of said arms, a driven
drum’ proximate the driving drum rotative
with the clutch drum and having a plu-
rality of pin receiving holes, and a hole in
the driving drum opposite the pin receiving
hales & pir therein, a spring behind the pin,

65 gear 108 which meshes directly with the | apivated arm operative on said pin, a spring

oear on clutch E.  Clutch’ E is'located

ed by the crank L in the usual manner if de- .

stationary ratchet, a driving shaft votative

its outside, a gear carried by a starting shaft
which meshes therewith, @ cover fastened to"

driving drum rotative with said cog wheel,.

70

1. In an automobile starting device, a -
starting lever pivoted to the side of the au- -

75

90

95

rum formed with a head.

-shaft and is formed as a bevel gear on its .
\outside, a gear carried by the driven shaft .

160

-2, In an automobile, an engine; a main :

105

the shaft center, a clutch drum formed with -

110

115

120

125

133
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pressed pivoted detent at the end of said
arm, and a stationary.ratchet adjoining the
free end of the detent, - ' .

4. In an automobile starting device, a sta-
tionary ratchet, a driving shaft passed cen-

trally therethrough, a driving drum carried .

thereby having a pin hole in its outer face,
a_pin slidable therein, a spring behind the
pin, bearings which projeet from the curved
surface of the drum, a substantially radial
arm . pivoted therein in operative relation
with said pin, a spring pressed detent piv-
oted on the outer end of said arm in oper-
ative relation with said stationary ratchet,
combined ‘with a driven shaft rotative by
the engine, a driven drum carried thereby
opposite the driving dfum, and pin receiving
holes in the driven drum opposite the pin in
the driving drum.

5. In an automobile engine starting de-
vice, means for imparting rotary motion to
a driving shaft, a stationary ratchet, said
driving shaft passed centrally therethrough,
a driving drum carried by said driving shaft
having a pin hole in its onter face, a spring
pressed pin slidable therein, a substantially

978,089

radial arm pivoted to the curved surface of

the driving drum in operative relation with
said pin, a spring pressed detent pivoted on
the outer end of said arm in_operative rela-
tion with said ratchet, a driven shaft, a
driven drum carried thereby opposite the
driving drum, and pin receiving holes in the
driven drum opposite the pin in the drivin
drum, combined with an engine, a main sha
therefor, a hub carried thereby, sector shaped
spring pressed arms pivoted to said hub near
one of their straight edges and off the shaft
center, a clutch drum formed with a head at
one end which pivotally fits the main shaft
and is formed as a bevel gear on its outside,
a gear carried by the driven shaft which
meshes therewith, and a cover fastened to
the open end of the clutch drum and pivot-
ally carried by the main shaft, as described.
In testimony whereof we hereto affix our
signatures in presence of two witnesses.
"EDWARD F. RUSSELL.
EUGENE E. LAVOIE.
Witnesses: :
GaroNEr W. Pearsox,.
JoHN G. GourpeaU.
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