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UNITED STATES PATENT OFFICE. 
GEORGE S. THOMPSON, OF HOPKINTON, MASSACHUSETTS, AND RAPHAEL NETTER, OF 

NEW YORK, N. Y., ASSIGNORs, BY DIRECT AND MESNE ASSIGNMENTS, OF SEWEN 
TwENTY-FouRTHs To FRED I. ELDRIDGE AND ONE-THIRD TO WILLIAM M. KINGS 
LEY, BOTH OF NEW YORK, N. Y., AND 
FUILLER, OF CLINTON, MASSACHUSETTS. 

FIVE TWENTY-FOURTHS TO WILLIAM. A. 

ENGINE-STARTING APPARATUS FOR AUTOMOBILES. 

98,930. 

To all whom it may concern: 
IBe it known that we, GEORGE. S. THOMP 

SON, a citizen of the United States, residing 
at Hopkinton, in the county of Middlesex 
and State of Massachusetts, and RAPHAEL 
NETTER, a citizen of the French Republic, 
residing at New York, in the county and 
State of New York, have invented certain 
new and useful Improvements in Engine 
Starting Apparatus for Automobiles, of 
which the following is a full, clear, and ex 
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," cranking the engine to start the same is 
at times a considerable inconvenience, and 

act description. 
In the use of automobiles propelled by in 

ternal combustion motors the necessity of 

'arious Schemes have accordingly been pro posed for obviating the difficulty. 
Our present invention is designed to pro 

vide improved means for the purpose, em 
ploying mechanism actuated by power de 
lived from a previous operation of the 
engine, and to this and other ends the in 
vention consists in the novel features of con 
struction and combinations of elements here 
inafter described. 

In carrying out the invention in the pre 
ferred manner the engine shaft is provided 
with a pinion, adapted to mesh with a gear 
Wheel which is suitably connected with a 
power Spring so as to be rotated thereby, 
thus rotating the pinion. Between the pin 
ion and the engine shaft is a suitable clutch 
by which the pinion and shaft may be 
coupled together, so that the rotation of the 
pillion by the spring-actuated gear will cause 
the shaft to be revolved, thus starting the 
engine. Succeeding revolutions of the shaft, 
now actuated by the engine, continue 
rotation of the pinion, which, being in mesh 
with the gear rotates the latter and winds 
up or stores power in the spring. As the 
gear completes its revolution a bolt, carried 
by the gear, comes into engagement with a 
suitable stop, thereby arresting the gear with 
the Spring wound up. This locking bolt has 
associated with it suitable manually oper 
ated releasing mechanism by which the 
driver of the car can disengage the bolt 
from the stop whenever he desires to start 

Specification of Letters Patent, Patented Mar. 28, 1911. 
Application filed October 11, 1910. Serial No. 586,433. 

the engine. The embodiment thus briefly 
outlined is illustrated in the accompanying 
drawings, and referring now thereto, 

Figure 1 is a rear elevation of the ap 
paratus, with the side members of the chassis 
in cross section. Fig. 2 is a detail view of 
the pinion, and associated parts, by which 
the energy of the starting spring is applied 
to the engineshaft, said view being partly. 
in section on line 2 of Fig. 1. Figs. 3 and 4 
are detail rear views of the parts illustrated 
in Fig. 2, with additional elements, showing 
such parts and elements in different oper 
ative positions; one of said elements being 
the spring-driven gear wheel to which the 
starting spring is connected and which is 
adapted to actuate the pinion on the engine 
shaft. Fig. 5 is a sectional plan view, on 
line 5-5 of Fig. 1, of the parts and elements 
illustrated in Figs. 3 and 4. Fig. 6 is a plan 
view of the complete apparatus as mounted 
on an automobile, the engine and other parts 
being omitted. Fig. 7 is a detail rear view 
of the locking mechanism for releasably 
holding the starting gear against the ten 
sion of its actuating spring. Fig. 8 is a de 
tail sectional view of the locking mechanism 
shown in Fig. 7, showing also the buffer 
mechanism employed to take up the shock 
produced by the starting spring as the point 
of attachment thereof to the starting gear 
passes the dead center during the operation 
of winding up or extending the spring to 
store power therein; the view being taken 
substantially on line 8-8 of Fig. 7. Fig. 9 
is a view of the complete apparatus in longi 
tudinal vertical section, showing also, in 
broken lines, the engine, radiator, and fan 
for cooling the latter. Fig. 10 is a detail 
Sectional view showing the swiveled pulley 
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over which runs the cord or cable connect 
ing the starting spring with the starting 
e 

g The variotis parts of the apparatus are 
Conyeniently mounted in a cast frame 20, 
conforming in contour to the gear 21, and 
pinion 22, as shown in Fig. 1, and having 
near its bottom two arms 23, 24, by which 
it is securely attached to the side members 
25 of the chassis, at a point between the fan 
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26 and radiator 27, which are shown in far enough to bring its first tooth into 
broken lines in Fig. 9. At its top the Sup 
porting frame is firmly connected to the 
dashboard 28 by a hollow cylinder 29, which 

5 also serves the purpose of inclosing the coll 
tractile coil starting spring 30. At the dash 
board end the spring is attached to a fixed 
stud 31, and at its front end the spring is at 
tached to one end of a cable or cord 32 run 
ning over a pulley 33 swiveled in the frame 
20; said cable being connected by its other 
end to a crank pin 34 on the gear 21, as 
shown in Fig. 1. 
is such that with the gear in the position of 
Figs. 1 and 9 that is, with the crank pin on 
the opposite side of the center of the gear, 
the starting spring 30 will be extended. 
On the engine shaft 35, in position to 

mesh with and be driven by the gear 20, 
is a pinion 22. This pinion may be mounted 
directly on the engine shaft if the latter is 
long enough to accommodate it; but if the 
shaft is too short, it may be lengthened by 
means of a short stem or piece of shafting 
37, connected to and in line with the shaft 
by a sleeve 38 to which the parts embraced 
are fastened by a key 39. The end of the 
stem or shaft extends through the support 
ing frame, and is squared, as shown, to per 
mit cranking in the ordinary way if desired. 
The hub 40 of the pinion 22 also extends 
forwardly, as shown, to permit being en 
gaged by a suitable crank or wrench when 
it is desired to wind up the starting spring 
by hand, as will be readily understood. As 
suming that the pinion 22 is fixedly con 
nected to the sleeve 38, and is in mesh with 
the gear 21, it will be seen that if the ex 
panded spring 30 be allowed to contract the 
shaft will be revolved, thereby “cranking’ 
the engine. - 
The gear 21 has loosely mounted on its 

hub 41, another gear 42, of the same size, 
the two being thus movable independently 
of each other. They are, however, so in 
timately connected, both in physical rela 
tionship and in function, that they may be 
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conveniently referred to as a compound 
gear, 21-42. The front portion, 42, is 
always in mesh with the pinion 22, but the 
rear portion, 21, is mutilated, having a sufi 
cient number of teeth omitted to cause it to 
be disengaged from the pinion, as indicated 
in Figs. 3 and 9. On the gear 42 is a 
ratchet 43, of less diameter than the gear, 
and on the gear 21 is a radially slidable 
bolt 44 having a forwardly extending por 
tion lying over the ratchet and having on 
its inner face one or more teeth 45, Fig. 7. 

60. It will therefore be seen that if the bolt be 
shifted inwardly, bringing its teeth into en 
gagement with the ratchet 43, the two gears 
21 and 42 will become in effect one, and will 
both be in mesh with the pinion as soon as 

65 the mutilated portion of gear 21 has moved 
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The length of this cable. 

action. This compound-gear construction 
is preferred for this reason: If a single lau 
tilated gear be employed it will, of course 
be stopped with its mutilated portion over 
the pinion 36; but when this pinion comes. 
to rest, as by stopping the engine for exam 
ple, it might not stop with its teeth in such 
position as to be properly engaged by the 
teeth of the driving gear when the same is 
rotated by the powerful starting spring. 
On the contrary, the position of the gears 
may be such as to cause their teeth to jain 
when they come together, with possible 
breakage. In the construction illustrated, 
however, the gears 21 and 42 will be locked 
together by the ratchet and bolt before the 
teeth of the first named gear can engage 
those on the engine pinion; and the propor 
tions, and the relative positions, of the 
ratchet and bolt on their respective gears, 
are such that the two cannot lock together 
except when the teeth on the two gears are 
in exact register. It will therefore be seen 
that the pinion 22 and gear 21 must come 
into mesh accurately. 

Extending longitudinally above the en 
gine, shown in broken lines at 48, Fig. 9, is a 
rod 49, rotatably mounted in the heads of 
the cylinder or casing 29, and projecting 
through the dashboard, where it carries a 
handle 50. The face of the handle hub is . 
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recessed, as shown, to fit over a fixed ratchet 51, and carries a spring-pressed pin or pawl 
52 to engage said ratchet and so prevent 
movement of the handle hub and the rod 
49 except in one direction-in the present 
instance clockwise as viewed from the driv 
er's seat behind the dashboard. At its for 
ward end the releasing rod 49 is provided 
with a short crank or arm 53, see Fig. 6 also, 
lying under a rearwardly turned extension 
of a hammer or lever 54 pivoted on top of 
the frame 20 and connected to a spring 55 
to hold said extension yieldingly in an ele 
vated position. Immediately above the bolt 
44 the hammer has a downwardly project 
ing lug or boss 56, the bolt, as will be seen 
in Figs. 1 and 7, bearing against a stop 57. 
on the frame 20 and thereby acting to hold 
the gear 21 in the position shown in Fig. 1, 
with the starting-spring 30 expanded. If 
now the spring-releasing handle 50 be turned 
by the operator the trigger or finger 53 will 
first raise the free end of the hammer 54, compressing the hammer-actuating spring 
55; and as the said finger continues to move 
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it eventually passes from under the hammer 
extension, permitting the actuating spring 
to throw the hammer down against the lock 
ing bolt and throwing the latter smartly 
aownward. As the bolt moves down its 
tooth 45 engages the adjacent tooth on the 
ratchet, thus locking the gears 21-42 to 
gether with their teeth in register, as before 
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described. Both being now free to turn the 
spring 30 revolves them rapidly and they in 
turn rotate the pinion 22. It is of course 
desirable that when the bolt is depressed 
one of the teeth on the ratchet be in position 
for engagement by the bolt tooth, for if the 
ratchet should not be so positioned the bolt 
tooth would merely strike the top of a 
ratchet tooth and the gears not be registered 
in time to prevent injury to the teeth of the 
mutilated gear or the pinion. To avoid such 
contingency the bolt is made in two parts, 
44' 44, as shown in Fig. 8, overlapping at 
their inner ends and connected thereat by 
a coil spring 59 encircling a guide barrel 60 
which is fixed to the bolt-section 44 and is 
slidable there with relatively to the other sec 
tion. The bolt as a whole is urged up 
wardly, or outwardly with respect to the 
gear on which it is mounted, by a coil spring 
61 encircling the stem 62 inside the guide 
barrel. Suppose now that the bolt tooth, 
when the bolt is thrown down by the actu 
ating hanner, should strike the top of one 
of the ratchet teeth: the part 44, which car 
ries the tooth, will be arrested, but the part 
44 is free to continue its movement and will 
do so, thereby compressing the spring 59 
and storing power therein, the part 44 be 
ing held depressed by the underside of the 
stop 57. In the nealatime the gear 21, on 
which the bolt is mounted, is turning, and 
carries the bolt forward; and as the bolt 
section 44 is urged downwardly by the 
spring 59 its tooth 45 is quickly seated 
against the ratchet tooth, bringing the teeth 
of the two gears into register before the 
lautilated gear engages the pinion 22. 
If for any reason it should be necessary or 

desirable to crank the engine Cr wind up 
the starting spring by hand, it should be 
possible to do so, in the one case without wasting strength on the starting spring, 
and in the other case without wasting 
strength by turning the engine shaft too. 
For these reasons the pinion 22 is loose on 
the shaft, as previously stated, but becomes 
rigidly connected there with when revolved 
by the gear 21-42 under the power of the 
starting spring. For such purpose the pin 
ion rim (which is extended rearwardly into 
abutting engagement with a flange on the 
disk 65 at the end of the sleeve 38, to afford 
additional strength) has in its rear edge 
a deep notch or slot 66 Figs. 1, 2, 3, and 
4, to accommodate a radial locking pin 67, 
winich has in its rear face a notch 68 to fit 
the flange on said disk 65. The bottom of 
the notch is rounded. as shown in Figs. 3 
and 4. and the inner end of the pin is point 
ed, extending through an opening 67 in the 
pinion hub into contact with the engine 
shaft. The clutch-pin 67 is steadied by a 
light blade spring (37 on the pinion hub. 
On the cross member 69, which is fixed to 
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the frame 20, is a flexible pawl composed of 
two parts, 70, 71, yieldingly connected by a 
spring 72 so that the two parts may swing 
together but are capable of angular separa 
tion under sufficient force. The free end of 
part 70 has a forwardly extending lip, the 
inclined edge of winich is shown at 73 in 
dotted lines, and the other end of the pawl 
70-71 is adapted to engage the projecting 
end of the locking pin 67. On the gear 21 
is a stud 74, against which the said pawi 
lip may be caused to bear by a contractile 
coil spring 75 connected to the part 71, as 
will be readily seen in Fig. 4. Suppose, now, 
that the gear 21-42 is being revolved by 
the cranking spring 30, and the pinion 22 
rotating counter-clockwise as viewed in Fig. 
3: the outer end of the locking pin 67 being 
held by the pawl 71 and the inner end of the 
pin being engaged by the engine shaft, which 
so far is still at rest, the advancing edge 
of the notch 66 tends to turn the pin coun 
ter-clockwise on its pointed end as a full 
crum, thereby causing the sharper edge of 
the bottom of notch 68 to bind on the under 
side of the flange 64* and the opposite end 
edge of the top of said notch to bind on the 
top or outside of the pinion rim. The pin 
ion rim and the flange, which latter is in 
tegral with the sleeve 38, are thus rigidly 
connected together and the engine shaft be 
gins to turn. 
71 is cammed away from the locking pin 
by the beveled engaging face of the latter this 
disengagement being facilitated by the stud 
74 passing from under the lip of the pawl 70. 
Thereafter the pawl 71 is held out of the 
path of the pin 67 by the spring 75. By the 
time the crank pin 74 reaches the upper dead 
center the engine will have been started and 
the pinion will thereafter be revolved by the 
engine, continuing the rotation of the gear 
21-42, which, after the crank pin passes 
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At the same time the pawl 
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the dead center, extends the actuating spring 
30. As the gear approaches its initial posi 
tion the stud 74 comes under the pawl 70, 
raising the same and throwing the pawl 71 
again into engagement with the locking or 
clutch pin 67, thereby unclutching the latter 
from the pinion rim and flange 64, and leav 
ing the engine shaft free to turn independ 
ently of the pinion. At this time the bolt 
44 encouraters the stop 57 and brings the 
gear 21 to rest, the gear 42 continuing to 
turn until its mutilated portion comes to the 
initial position, leaving it free from the pin 
the time the crank pin 34 passes the upper 
dead center it will be necessary either to 
crank the engine by hand or to "wind up' 
the spring 30 by hand. In the latter case 
the pinion is rotated in the reverse direction, 
by a suitable tool applied to the forwardly 
projecting pinion hub as previously de 
cribed, so as to rotate the gear 21-42 with 

ion. If the engine should not be started by 
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out turning the engine shaft. In this oper 
ation the clutch pin of course releases the 
parts which it had engaged, and as the pin - 
reaches the pawl 71 it cams the latter up 

5 wardly until the same is passed. At the 
same time the bolt 44, cammed down by the 
inclined underside of the stop 57, (see Fig. 
7), Snaps up behind the stop and holds the 
gear in its initial position. When, while 

e the spring 30 is being extended by the en 
gine, the crank pin 34 passes the lower dead 
center, the spring begins, to contract, and 
would bring the bolt 44 up against the stop 
57 with a sharp blow. For the purpose 

5 of cushioning or easing such blow the fol 
lowing buffer devices are provided. On the 
underside of the frame 20 is a sliding hook 
80, embracing the bolt 44 and having a lug 
81 extending up through a slot in the frame 

20 20. This lug is attached to a rod 82, slid 
ably mounted in fixed guides 83, 84, and 
urged in the leftward direction (as viewed 
in Fig. 1) by a coil spring 85, bearing 
against the guide 83 and a collar 86 on said 
rod. Now as the bolt approaches the stop 
57 it will first strike the hook 80, com pressing the spring 85 and thereby taking up 
a considerable portion of the energy of the 
Spring 30 and allowing the bolt to come up 
with less force against the stop 57. The 
engaging end of the hook is then seated in 
a notch cut in the stop 57, so that as the lat 
ter is closed by the bolt when the latter is 
thrown in to release the gear 21 the hook will 
be retracted by the spring 85 into position 
to reengage the bolt as the latter again ap 
proached the stop. 
The operation may now be briefly sum 

marized as follows: When the driver de 
sires to start the engine he turns the releas 
ing handle 50 clockwise, thereby actuating 
the hammer 54, which throws the bolt 44 
downwardly out of engagement with the 
stop 5. The contraction of the spring 30 
immediately starts the gear 21-42, the two 
parts being locked together by the ratchet 
43 and bolt-tooth 45, and the pinion 22 be 
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gins to rotate, actuating the clutch member 
67 and causing it to clutch the pinion rim 
and flange 64 together. The engine shaft 
is thus rotated, and the engine is started. 
The rotation of the pinion by the engine 
carries the crank pin 34 past the upper dead 
center and expands the spring 30 again; 

50 

55 

the other portion of the pawl is carried into 
the path of the clutch pin and disengages 
the same from the pinion rim and flange 
64". At the same time the bolt 44, having 
engaged the hook 80 and compressed the 
spring 85, comes up against the stop. 57 and 
arrests the gear, leaving the parts in their 
initial positions, ready for another opera 
tion. - 

The construction herein specifically illus 
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and as the stud 74 comes under the pawl 70. 

987,930 

trated is the preferred form of the inven 
tion, and is thoroughly successful in opera 
tion, but it is to be understood that the in 
vention is capable of embodiment in other 
forms without departure from its proper 
spirit and scope as defined by the appended 
claims. 
We claim: 
1. In a starting apparatus for explosive 

engines, the combination of an engine shaft, 
of a pinion associated therewith, a spring 
actuated gear for rotating the pinion to auto 
matically start the engine, said spring 
adapted to be extended by continued rota 
tion of the gear by the engine, means as 
sociated with the pinion for manually stor 
ing energy in the spring and another means 
independent of the aforesaid means for 
starting the engine manually. 

2. In a starting apparatus for explosive 
engines, the combination of an engine shaft, 
of a pinion loosely associated therewith a . 
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spring actuated gear for rotating the pinion 
in one direction, means connected to said 
pinion for clutching the shaft when ro 
tated by the said spring actuated gear, means 
associated with the pinion for disengaging 
the clutch, and manual means for rotating 
the said pinion in an opposite direction after 
the clutch has been disengaged for storing 
energy in the spring. O 

3. in a starting apparatus for explosive 
engines, the combination with the engine 
shaft, of a pinion associated with the shaft 
to rotate the same, a gear adapted to mesh 
with the pinion but out of mesh therewith 
when in its initial position, a second gear 
constantly in mesh with the pinion, and ro 
tatable independently of the first named 
gear, and means for locking said gears to 
gether with their teeth in register. 

4. In a starting apparatus for explosive 
engines, the combination with the engine 
shaft, of a pinion loosely associated there 
with, a gear constantly in mesh with the 
pinion, a gear concentric with the first named 
gear and capable of independent movement, 
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means connected to the second named gear 
for rotating the same, and means for lock 
ing the said gears together with their teeth 
in register. 

5. In a starting apparatus for explosive 

ll5 

engines, the combination with a gear, means 
connected therewith to actuate the same, a 
spring pressed bolt carried by the gear, a 
stop in the path of the bolt to hgld the gear 
stationary against the actuating means, 
means arranged to strike the bolt and ad 
vance the same out of engagement with said 
stop, and means for operatively connecting 
the gear with the engine. s . 

-6. In a starting apparatus for explosive 
engines, the combination with a supportin 
frame adapted to be mounted in front o 
the engine, a gear journaled in the frame, 
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a pulley supported by the frame at the top and means operable upon release of the gear thereof, a casing extending rearwardly from 
the pulley and adapted for attachment to 
the dashboard of the vehicle, a spring in the 
casing, a cord connected to the spring, and 
extending over the pulley into operative con 
nection with the gear, and means for opera 

rotating means, for locking said gear and its 
rotating means together. 

12. In a starting apparatus for explosive 
engines, the combination of an engine shaft, 
a pinion loosely mounted thereon, means for 
clutching the pinion and engine shaft to 

tively connecting the gear with the engine. gether, a spring actuated gear adapted to ro 7. In a starting apparatus for explosive 
engines, the combination with a gear, a 
spring connected with the gear to rotate the 
same and adapted to be extended by con 
tinued rotation of the gear by the engine, 
a releasable means carried by the gear, 
means in the path of the aforesaid means to 
arrest the same and the gear after the spring 
has been extended, yielding means for op 
posing the tension of said spring as the bolt 
approaches the arresting means, and means 
operatively connecting the gear with the 
engine. 

8. In a starting apparatus for explosive 
engines, the combination with the engine 
shaft. of a pinion associated with and nor 
mally loose upon the shaft to rotate the 
same, means for establishing a rigid con 
nection between the pinion and the engine 
shaft. a gear for rotating the pinion, a 
spring connected with the gear to rotate the 
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same in one direction and adapted to be ex 
tended by continued rotation of the gearby 
the engine, and manual means for rotating 
the gear in the opposite direction and 
adapted to extend said spring. 

9. In a starting apparatus for explosiye 
engines, the combination of an engine shaft, 
a pinion on the shaft. to rotate, the same, a 
gear constantly in mesh, with the pinion, a 
spring actuated gear initially out of mesh 
with the pinion, releasable mechanism for holding the spring-actuated gear stationary 
against the tension of its actuating spring, 
and means, operable upon release of the 
spring-actuated gear, to lock the said gears 
together. . 

10. In a starting apparatus, the combina 
tion of an engine shaft, a pinion loosely 
mounted thereon, a gear arranged to rotate 
the pinion, expansible and contractible means 
associated with the gear to actuate the same, 
mechanism adapted to connect the pinion 
and the shaft and enabling the pinion to 
rotate the shaft to start the engine and to be 
rotated by the shaft to store energy in the 
gear actuating means, and releasable means 
for arresting the gear. 

11. In a starting apparatus for explosiye 
engines, the combination of an engine shaft, 
a pinion on the shaft to rotate the same, a 
gear constantly in mesh with the pinion, 
means for rotating the gear, a spring con 
nected with said gear rotating means to ac 
tuate the same, releasable mechanism for 

tate the pinion, and the pinion in turn 
adapted to complete the rotation of the gear, 
manually releasable means for arresting the 
gear, and means for unclutching the pinion 
and engine shaft. . . 

13. In a starting apparatus for explosive 
engines, the combination with the engine 
to rotate the same, a mutilated gear adapted 
to mesh with the pinion but out of mesh 
therewith when in its initial position, a 
spring connected with the mutilated gear 
to actuate same, a gear constantly in 
mesh with the pinion and rotatable inde 
pendently of the mutilated gear, a lock 
ing bolt carried by the mutilated gear, a . 
stop in the path of the bolt, manual means 
for releasing the bolt from said stop, and 
means actuated by the locking bolt for lock 
in register. - 

14. In a starting apparatus for explosive 
engines, the combination with the engine 
shaft, of a pinion loosely associated there 
with, a gear constantly in mesh with the. 
pinion, a mutilated gear concentric with the 
first named and capable of independent 
movement, a spring connected with the mu 
tilated gear to rotate the same, manually re 
leasable mechanism for holding the muti 
lated gear. stationary against the tension of 
its actuating spring, means actuated by said 
mechanism for locking the said gears to 
ether with their teeth in register, and 

clutching means, actuated by movement of 
the pinion, for connecting the pinion rigidly 
to the shaft. 

15. In a starting apparatus for explosive 
engines, the combination with the engine 
to rotate the same a pair of concentric gears 
capable of independent movement, one being 
constantly in mesh with the pinion and the 
other having a mutilated portion whereby it 
may be disengaged from the pinion, a spring 
the same, a ratchet carried by the other gear, 
a locking bolt carried by the mutilated gear, 
a stop in the path of said bolt, manually 
operated means for releasing the bolt from 
said stop, and means carried by the bolt to 
engage said ratchet and lock the gears to 
gether with their teeth in register when the 
bolt is released from its stop. 

16. In a starting apparatus for explosive 
holding said gear rotating means stationary engines, the combination with a starting 

65 against the tension of the actuating spring. gear, of a spring connected with the gear to 

shaft, of a pinion associated with the shaft 

ing the said gears together with their teeth 
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shaft, of a pinion associated with the shaft 
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connected with the mutilated gear to rotate . 
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actuate the same, a spring-pressed bolt car 
ried by the gear, a stop in the path of the 
bolt to hold the gear stationary against the 
tension of its actuating spring, a spring-ac 
tuated hammer arranged to strike the bolt 
and advance the same out of engagement. 
with said stop, and manual means for releas 
ing the hammer. . 

17. In a starting apparatus for explosive 
engines, the combination of a supporting 
frame adapted to be mounted at one end of 
the engine, a starting gear journaled in the 
supporting frame, a locking bolt carried by 
the gear, a stop on the frame and in the path 
of said bolt, a pulley swiveled at one side of 
the frame, a cable connected to the gear on the opposite side of the center and passing 
over the pulley, a spring connected with the 
cable beyond the pulley, and manual means 
for releasing the bolt from said stop. 

18. In a starting apparatus for explosive 
engines, the combination with a supporting 
frame adapted to be mounted in front of the 
engine, a gear journaled in the frame, a pull 
y supported by the frame at the top there 

of, a casing extending rearwardly from the 
pulley and adapted for attachment to the 
dashboard of the vehicle, a spring in the cas 
ing, a cord connected to the spring and ex 
tending over the pulley into connection with 
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the gear on the opposite side of the center of 
the same, and manually releasable means for 
holding the gear stationary against the ten 
sion of said spring. 

19. In a starting apparatus for explosive 35 
engines, the combination with the engine. 
shaft, of a pinion associated with the shaft 
to rotate the same, a gear for rotating the 
pinion, a spring connected with the gear to 
rotate the same and adapted to be extended 
by continued rotation of the gear by the en 
gine, a manually releasable bolt carried by 
the gear, a stop in the path of the bolt to ar 
rest the same and the gear after the spring 
has been extended, and yielding means for 
opposing the tension of the said 
bolt approaches the stop. 
In testimony whereof we affix our signa 

tures hereto, each in the presence of two 
Subscribing witnesses. 

GEORGE S. THOMPSON. 
RAPHAEL NETTER. 

Witnesses to 
Thompson: 

DoROTHY H. SHEAN, 
FRANK E. MANN. 

Witnesses to the signature of Raphaël 

spring as the 

S.S. DUNHAM, 
FRED I. ELDRIDGE. 

'It is hereby certified that Letters Patent No. 987,930, granted March 28, 1911, 
upon the application of George S. Thompson, of Hopkinton, Massachusetts, and 
Raphael Netter, of New York, N. Y., for an improvement in “Engine-starting 
Apparatus for Automobiles,' were erroneously issued to the inventors, said Thomp 
son and Netter, and Fred I. Eldridge, William M. Kingsley, and William A. Fuller 

I as assignees, whereas said Letters Patent should have been issued to the first 
mentioned intentor, George S. Thompson, and Fred I. Eldridge, William M. 
Aingsley, and William A. Fuller, assignees, they being owners of the entire interest 
as shown by the record of assignments in this office; and that the said Letters 
Patent should be read with this correction therein that the same may conform to 
the record of the case in the Patent Office. . . . . 

Signed and sealed this 25th day of April, A. D., 1911. 
C. C. BILLINGS, 

Acting Commissioner of Patents. 

40 

45 

the signature of George S. 

"Commissioner of Patents. . . 

  



10 

5 

20 

25 

30 

6 

actuate the same, a spring-pressed bolt car 
ried by the gear, a stop in the path of the 
bolt to hold the gear stationary against the 
tension of its actuating spring, a spring-ac 
tuated hammer arranged to strike the bolt 
and advance the same out of engagement. 
with said stop, and manual means for releas 
ing the hammer. . 

17. In a starting apparatus for explosive 
engines, the combination of a supporting 
frame adapted to be mounted at one end of 
the engine, a starting gear journaled in the 
supporting frame, a locking bolt carried by 
the gear, a stop on the frame and in the path 
of said bolt, a pulley swiveled at one side of 
the frame, a cable connected to the gear on the opposite side of the center and passing 
over the pulley, a spring connected with the 
cable beyond the pulley, and manual means 
for releasing the bolt from said stop. 

18. In a starting apparatus for explosive 
engines, the combination with a supporting 
frame adapted to be mounted in front of the 
engine, a gear journaled in the frame, a pull 
y supported by the frame at the top there 

of, a casing extending rearwardly from the 
pulley and adapted for attachment to the 
dashboard of the vehicle, a spring in the cas 
ing, a cord connected to the spring and ex 
tending over the pulley into connection with 

Copies of this patent may be obtained for five cents 

seAL) 

Netter: 

each, by addressing the 
Washington, D. C.’ 

987,980 

the gear on the opposite side of the center of 
the same, and manually releasable means for 
holding the gear stationary against the ten 
sion of said spring. 

19. In a starting apparatus for explosive 35 
engines, the combination with the engine. 
shaft, of a pinion associated with the shaft 
to rotate the same, a gear for rotating the 
pinion, a spring connected with the gear to 
rotate the same and adapted to be extended 
by continued rotation of the gear by the en 
gine, a manually releasable bolt carried by 
the gear, a stop in the path of the bolt to ar 
rest the same and the gear after the spring 
has been extended, and yielding means for 
opposing the tension of the said 
bolt approaches the stop. 
In testimony whereof we affix our signa 

tures hereto, each in the presence of two 
Subscribing witnesses. 

GEORGE S. THOMPSON. 
RAPHAEL NETTER. 

Witnesses to 
Thompson: 

DoROTHY H. SHEAN, 
FRANK E. MANN. 

Witnesses to the signature of Raphaël 

spring as the 

S.S. DUNHAM, 
FRED I. ELDRIDGE. 

'It is hereby certified that Letters Patent No. 987,930, granted March 28, 1911, 
upon the application of George S. Thompson, of Hopkinton, Massachusetts, and 
Raphael Netter, of New York, N. Y., for an improvement in “Engine-starting 
Apparatus for Automobiles,' were erroneously issued to the inventors, said Thomp 
son and Netter, and Fred I. Eldridge, William M. Kingsley, and William A. Fuller 

I as assignees, whereas said Letters Patent should have been issued to the first 
mentioned intentor, George S. Thompson, and Fred I. Eldridge, William M. 
Aingsley, and William A. Fuller, assignees, they being owners of the entire interest 
as shown by the record of assignments in this office; and that the said Letters 
Patent should be read with this correction therein that the same may conform to 
the record of the case in the Patent Office. . . . . 

Signed and sealed this 25th day of April, A. D., 1911. 
C. C. BILLINGS, 

Acting Commissioner of Patents. 

40 

45 

the signature of George S. 

"Commissioner of Patents. . . 

  



It is hereby certified that Letters Patent No. 987,930, granted March 28, 1911, 
upon the application of George S. Thompson, of Hopkinton, Massachusetts, and 
Raphael Netter, of New York, N. Y., for an improvement in "Engine-Starting 
Apparatus for Automobiles,” were erroneously issued to the inventors, said Thomp 
son and Netter, and Fred J. Eldridge, William M. Kingsley, and William A. Fuller 
as assignees, whereas said Letters Patent should have been issued to the first 
mentioned inalentor, George S. Thompson, and Fred I. Eldridge, William M. 
Aingsley, and William A. Fuller, assignees, they being owners of the entire interest 
as shown by the record of assignments in this office; and that the said Letters 
Patent should be read with this correction therein that the same may conform to 
the record of the case in the Patent Office. 
Signed and sealed this 25th day of April, A. D., 1911. 

SEAL C. C. BLLN GS, 
Acting Commissioner of Patents. 


