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To all whom it may concern: 
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ing but few parts an ef 

'connected from, such object; a device so de 
signed that it may have its previously stored 

machine required or possible. 

Referring to the details of the drawing, 

Be it known that we, JAMEs B. KENDALL 
and HowARD M. Ew NG, citizens of the 
United States, residing, respectively, at Chi 
cago, in the county of Cook and State of 
Illinois, and St. Louis, State of Missouri, 
have invented certain new and useful Im 
provements in Engine-Starters, of which the 
following is a specification. 
Our invention relates to improvements in 

means for starting internal-combustion gas 
engines the pistons of which must ordinarily 
be moved to compress the charge of gas to 
effect the initial explosions and thus start 
the operation of the engine. . . . . 
The object of the improvements, which 

constitute the subject matter of this applica 
tion for patent is to preyide gas-engine 
starting means having the following advan 
tages and characteristics: a compact, cheaply 
constructed and ity applied device hav 

ing power, applying same to the object to be 
driven, and in becoming operatively dis 

power released through the manual opera 
tion of a rod...or wire directly connected with 
a-working part of the device, such release 
being the only phanual manipulation of the 

In the accompanying drawing we have 
illustrated a E. adaptation of our in 
vention in the following views:- 

Figure 1 is a cross-sectional view taken 
through an engine starting device embody 
ing our invention; Fig. 2 is an elevational 
view of the device with portions of the eas 
ing broken away to more glearly disclose the 
parts; Fig. 3 is a sectional view of the 
clutch lever shown at a-ge of Fig. 1, and 
Fig. 4 is a sectional view of the lower por 
E. of the clutch lever shown at y-o-y of 
ig. l. a. 

3 represents a metal cup-shaped shell which 
forms a casing for parts of the device to be 
presently described. It is provided with a 
central opening 3, and at spaced intervals 
on its periphery it is formed with internal 
lugs 3b. . - . 

Fitted to the casing 3 is a cast metal plate 
4, which is formed with a central hub 4. 

Ap 

parts and those of simple and 
?ective form and arrangement; a device 

which will be automatic in operation in stor 
25 

through which extends an opening in line 
with the opening 3*. Said plate is also 
formed with a stud4 which projects, out 
wardly at right. angles, and has depending 
therefrom an arm 4, and at its lower edge 
is provided with a hook-shaped lug 4'. Ex 
tending outward from the plate 4 is an in 
tegral bracket 4'', having cast therewith an 
arm 4 which lies parallel with the said 
plate and forms a support for a clutch, le 
yer hereinafter described. The said plate 4 
is secured to the shell screws 4, which 
engage threaded holes if the lugs. 3. The 
shell3, with its cover plate 4, is carried by 
a sleeve 5 rotatably mounted upon the engine 
shaft. 6. The sleeve projects beyond the 
said eover plate 4 and is provided at the 

wheel 7, having an extended hub 7, secured 
to the said sleeve by a key 7, Arranged 
within the shell 3, is a coiled ribbon spring 
7 having its inner end secured to the hub 7. 
of the gear 7, while its outer end is formed 

pe 

into an eye 7, engaged by a pin 7, secured 
in bearings 'formed on the shell. Mount 
ed upon the said sleeve 5 outside the cover 
plate. 4 is a pinion 8 which is adapted to 
mesh with a segmental gear wheel 9 jour 
naled on a shouldered stud. 10 having a 
threaded engagement with the plate 4. The 
said stud 4 is bored kongitudinally to re 
ceive a shaft 11, carrying upon its outer end 
a gear ll and upon its inner end, which 
projects through the cover plate 4, is keyed 
a pinion 11 meshing with the said gear 7. 

the sleeve 5 is a clutch sleeve 9, a spline 12 
rmitting the sleeve to slide longitudinally 

on the shaft, at the same time insuring its 
rotary movement therewith. The said sleeve 
loosely mounted a saddle block 12°. A le 
ver 13 pivoted at 13 to the arm 4 has one 
end bifurcated to form a yoke or fork 13, 
the arms of the yoke being pivotally at 
tached to the saddle back. 12' by pins 13°, 
in a manner common ih elutch construction, 
The lower end of the lever 13 is provided 
with a hole 13 for the attachment of an operating rod (not shown) and adjacent this 
end is an enlargement, or boss 13 counter 
bored to receive spring 14 secured in place by a threaded plug 14. Opposite the said 

Mounted upon the engineshaft 6 adjacent. 
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extremity with ratchet teeth 5, formed in 
its end face. Mounted upon the sleeve 5 im 
mediately within the cover plate 4 is a gear 75. 
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has a peripheral groove 12 in which is . 
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sleeve 12 is a 
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engage with the teeth 5 and 15 when op 

plug is a suitable hole through which the 
body of a pin 14 passes, the head 14° of the 
pin being retained in the bore of the boss 
and engaged by said spring 14. This pin 
14 is extended through a suitable hole in the 
hook shaped lug 4 and is adapted to engage 
a suitable hole 9 in the web of the gear 9. 
Projecting outwardly from the face of the 
said gear 9 is a lug 9, which is adapted to 
engage the under curved surface 13 of a lug 
13 extending laterally from the lever 13, 
when in its initial or normal position, shown 
in Figs. 1 and 2. The under side of the said 
lever 13, adjacent the base of the fork 13 
is beveled to form a cam face 13, with 
which the said lug 9 will engage when the 
said gear 9 is turned on its center. Mounted 
upon the engine shaft alongside the clutch. 

pinion 15 having teeth 15 
similar to the teeth in the sleeve 5, formed 
in the side adjacent the said sleeve 12. The 
latter is provided upon its opposite end 
faces with teeth 12 adapted to alternately 

erated by means of the lever 13. An inter 
mediate gear wheel 16 journaled on a stud 
16 secured in the arm 49, connects the 
pinion 15 with the gear 11. 
The operation of the mechanism is as foll 

lows:-The spring being wound it is held in 
a state of tension by the pin 14. To start 
the engine, the lever 13 is moved so as to 
carry the clutch sleeve 12 toward the sleeve 
5 and bring the teeth 12 into mesh with the 
teeth 5 on said sleeve 5. This movement of 
the lever 13 will withdraw the pin 14 from 
the hole 9, releasing the gear 9, and per 
mitting the full force of the spring to be 
and 12, and as the said shaft rotates the gear 
9 will be rotated in the direction of the ar 
row a, Fig. 2. The pinion 8 which drives 
the gear 9 is so related to the latter in pitch 
that when the said gear has been turned a 
little less than one-half a revolution the 
shaft 6 will have been rotated a sufficient 
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number of times to start the engine. Just 
at this point in the movement the lug 9... on 
the gear 9 will strike the cam surface 3h and 
throw the clutch sleeve 12 in the opposite di 
rection, so as to engage the pinion 15, and 
as the clutch 12 is now in motion with the 
rotating shaft 6 the train of gears 16.11, 
11 and will turn the sleeve 5 in a direc 
tion to wind up the main spring 7. When 

, the clutch sleeve is thus thrown over toward 
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the pinion f5 the opposite end of the lever 
13 will move toward the plate 4, bringing the 
end of the pin 14 into contact with the side 
of the gear 9, but this will not interfere with 
the lever movement since the spring 14 will 
yield to give the proper movement to the 

65 
said pin, and when the gear 9 returns to its 
initial position, the pin-will re&nter the hole 
9', locking the gear 9 and sleeve 5 as at first." 
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As the said gear reaches its initial position 
the lug 9 will engage the cam surface 13' 
on the lug 13, and throw the clutch sleeve 
12 to its initial position, shown in Fig. 1, 
where it is out of engagement with either 
ratchet, and the entire device will remain 
in a state of rest in this normal position, 
the engine. 

Having thus described our invention, what 
we claim as new, is:- 

1. In an engine starter, the combination 
with the engine shaft, of a sleeve rotatably 
mounted on said shaft, a spring operatively 
connected with said sleeve, a pinion loosely 
mounted on the shaft, a train of gearing con 
necting said pinion with said sleeve, a clutch 
member splined on said shaft and adapted 
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until the lever 13 is again operated to start 
75 

80 . 

to alternately engage said sleeve and pinion, 
a lever adapted to operate said clutch mem 
ber, a pinion mounted on said sleeve, a gear 
engaging said pinion, means on said gear 
for operating said lever, and means for lock 
ing said gear in its initial position. 

2. In an engine starter, the combination 
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90 
with the engine shaft, of a sleeve rotatably 
mounted on said shaft, a spring operatively 
connected with said sleeve, a pinion loosely 
mounted on the shaft, a train of gearing 
connecting said pinion with said sleeve, a 
clutch member splined on said shaft between 
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said sleeve and pinion, and adapted to op 
eratively engage the sleeve and pinion, a 
clutch lever, a pinion mounted on said sleeve, 
a gear meshing with said pinion, means on 
said gear for moving said lever in opposite 
directions, and means carried by said lever 
for locking said gear in its initial position. 

exerted on the shaft 6 through the sleeves 5 - 3. In an engine starter, the combination 
with the engine shaft, of a sleeve loosely 
mounted on said shaft, a spring connected 
with said sleeve, means for locking said 
spring against movement, a clutch member 
splined on the shaft, means on said clutch 
for engaging said sleeve when moved in one 
direction, means for unlocking said spring 
while the said clutch and sleeve are engaged, 
and means for automatically winding said 
spring. 

4. In an engine starter, the combination 
with the engineshaft, and a casing mounted 
on said shaft, of a sleeve loosely mounted on 
said shaft within the casing and having one 
end projecting therefrom, a gear mounted 
on said sleeve within the casing, a spring 
connected with said gear, a clutch splined 
on the shaft and adapted to engage said 
sleeve, a lever for operating said clutch, 
means controlled by the said lever for lock 
ing the said sleeve against rotary movement, 
and means for automatically winding the 
E. spring by the rotation of the engine 
shaft. - * y 

with the engine shaft, and a casing mounted 
5. In an engine starter, the combination 
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on the shaft, of a sleeve loosely mounted on said sleeve, an oscillating lever adapted to 
said shaft within the casing and having one 
end projecting therefrom, a gear mounted on 
said sleeve within the casing, a spring con 
nected with said gear, a clutch splined on 
the engine shaft and adapted to engage said 
sleeve, an operating lever for said clutch, 
means for locking 'said sleeve against rotary 
movement, said means comprising a pinion 
mounted on the projecting end of the sleeve, 
a gear meshing with said pinion, a spring 
held pin on Said lever adapted to engage 
a hole in said gear, and means for automati 
cally winding said spring by the rotation of 
the engine shaft, said winding means in 
cluding a pinion loosely mounted on said 
shaft, and adapted to be engaged by said 
clutch, and a train of gears operatively con 
necting said loosely mounted pinion with 
the said gear within the casing. s 

6. In an engine starter, the combination 
with the engine shaft, and a casing mounted 
on the shaft, of a sleeve loosely mounted on 
said shaft within the casing and having one 
end projecting therefrom, a gear mounted 
on said sleeve within the casing, a spring 
connected with said gear, a clutch spined 
on the engine shaft and adapted to engage 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents 

move said sleeve in opposite directions from 
its initial position, a pinion mounted on the 
projecting end of the sleeve, a segmental 
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gear meshing with said pinion, means con 
nected with said lever for locking said seg 
mental gear in initial position, means for 
automatically winding said spring, said 
winding means including a pinion loosel 
mounted on said shaft adjacent the clutc 
and adapted to be engaged thereby, a train 
of gears connecting said loosely mounted 
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40 
pinion with the gear on said sleeve, and 
means for operating said lever, comprising 
a lug on Said segmental gear adapted to 
alternately engage said lever upon opposite 
sides of its pivotal center. m 
In testimony whereof we affix our signa 

tures in the presence, of two witnesses. 
JAMES B. KENDALL. 
HOWARD M. EWING. 

Witnesses for James B. Kendall: 
F. BENJAMIN, 
M. A. MILORD. 

Witnesses for Howard M. Ewing: 
L. MIRACLE, 
D. C. CASTO. 

Washington, D. C.': 
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