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UNITED STATES PATENT OFFICE. 
OSCAR P.OSTERGREN, OF BROOKLYN, NEW YORK, ASSIGNOR, BY DIRECT AND MESNE 

ASSIGNMENTS, OF ONE-HALE To HARRY REIs AND on E.HALE 
. MARLEY, BOTH OF WILMINGTON, DELAVARE, 

TO. SAMUEL S. 

STAETING MECHANISM FOR INTERNAI-com BUSTION ENGINEs. 
1,025,295. Specification of Letters Patent. Patented May 7, 1912. 

Application filed March 7, 1911. Serial No. 612,807, 

To all whom it may concern: 
Be it known that I, OsCAR P. OSTERGREN, 

a subject of the King of Sweden, residing at 
Brooklyn, in the county of Kings and State 

5 of New York, have invented certain new and 
useful Improvements in Starting Mech 
anism for Internal-Combustion Engines, 
of which the following is a specification. 
My invention relates to improvements in 

starting mechanism for internal combustion 
engines, the object of the invention being to 
provide improved means for imparting ini 
tial compression in the cylinder or cylinders, 
and which dispenses with the necessity of 
cranking, as is customary with engines of 
this type. . . . . . . . . . . . . . . 
. A further object: is to provide improved 
mechanism of this character, which when 
moved into operative position will turn the 
gears of the engine to compel the initial compression, and when the speed of the 

... gears exceeds the speed imparted thereto 
by the starting mechanism, said gears will 
force the starting mechanism to its normal 
inoperative position. - - - 

O 

25 4 

A further object is to provide anim 
proved starting mechanism which utilizes 
fluid under pressure, and which preferably 
employs the exhaust from the engine al 
though other fluid may be employed as de 
sired. ' 
A further object is to provide a starting 

mechanism of this character wiich may be 
attached to engines with but slight modifi 
cation, and while it is particularly adapted 
for use in connection with the engine set 
forth in my application executed on even 
date herewith, it is in no wise limited to 
that particular engine. . . . 
With these and other objects in view, the 

invention consists in certain novel features 
of construction and combinations and ar 

30 

35 

40 

rangements of parts, as will be more fully. 
the claims. . . . . . . . 
hereinafter described and pointed out. in 

In the accompanying drawings: Figure. 
45 

... 1 is a view in elevation illustrating-my in 
provements. Fig. 2, is a view partly in plan 
and partly in horizontal section. IFig. 3, is 
a view in longitudinal section on the line 
3-5-3 of Fig. 2. Fig. 4, is a view, in trans 

a versesection on the line 4-4 of Fig. 2. Fig. 
5, is a fragmentary view in elevation show 

50 houses three smaller gears 55, all of which 

ing the starting mechanism in operative po 
sition. Fig. 6, is a sectional plan view on an 55 
enlarged scale illustrating the mgtor used 
for starting. Fig. 7, is an enlarged view in 
vertical section of the motor and its support. 
Fig. 8, is a view in section on the line 8-8 
of Fig. 6, and Fig. 9, is an enlarged sec- 60 
tional detail view illustrating the connec 
tion between one of the engine cylinders and 
the fluid reservoir. . . . . . . . . . . . . . . . 
As above stated, my improved starting 

mechanism is illustrated in connection with 65. my improved engine, in which a plurality, 3. 
of cylinders 1 (preferably four) are secured 
in parallelism and in rigid: relation with '' . 
each other by means of crankcasings 4, . 
rods 8, and nuts 11, and in:said cylinders 70 
pistons 19 are located, and are connected by: : 
links 20 with crankshafts 16 supported in is . 
bearings 15 in the crank casings. “On these : 
shafts 16, gears 38 are: fixed, and meshi, with: : 
larger gears 14 on countershafts 13. On 75 
these countershafts-13, cams 34 are fixed for: 
operating the inlet and exhaust. valves. 24 . 
and 25 respectively, through the medium of..., 
piyoted arms 32 and stems 28, said valves...: being normally held in closed position by 80 
means of the springs 31. . . . . . . . . . . . . 

Propellers 39 are secured on the ends of . 
shafts 16, when the machine is to be used . . . 
in connection with a flying ... chine, and 
when provided with my improved starting 85 
mechanism, two worm wheels.48 are securel 
on the countershafts 13. These worm wheels . 
are in alinement and located lose to each . . 
other. So that they may both be turned by a 
worm 49, which is fixed to, a vertical shaft. 90 
50, and is normally in the position shown 
in Fig.1 in a plane too low to engage the 
teeth of the worm wheels. A shaft 50, is 
Supported in two fixed bearings 51 and 52, 
both of which are fixed to the engine struc-95 
ture and insure a vertical alinement of the 

The upper end of shaft 50 projects 
into a casing 53, and is keyed to a relatively 
large gear 54 in said casing. . . ." 
The casing 53 is of somewhat triangular 100 

form. So that it, not only accommodates the large gear 54 centrally therein, but also 

mesh with the larger gear 54. These gears 
55 are each mounted to turn, upon journal. 105 
pins 56 secured in the casing, and the casing 
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together with the gears and shaft 50 are 
adapted to move vertically, said casing being 
guided in its vertical movement on two par 
allel vertical rods 57 fixed to the engine 
structure, and connected at their upper ends 
by means of a crossbar 58. This cross bar 58 is, held against upward movement by 
means of nuts 59 screwed onto the upper 
sends of the rods 57, and said bar serves to 

O limit the upward movement of the casing 
53, 9n top of casing 53, an air chamber of 
distributing chest 60 is fixed or made inte 

15 

20 

gral, and is provided with an inlet pipe 61 
to which a hose 62 is connected for supply ing the necessary fluid to operate the motor 
above, described. The top of casing 53 is provided with three openings 63 connecting 
the casing 53 with the fluid distributing 
chest 60, and outlet openings 64 are pro 
yided in the bottom of casing 53: It will 
be noted that fluid which enters the inlet 
openings 63, must move gear 54 in the di 

25 

rection of the arrow, when said fluid forces ts way between the gears 54 and 55 before. 
said fluid finds its outlet 64, thus compelling 
gear 54 and shaft 50 to turn. . . . . 
To move the shaft 50 and its motor up 

wardly, I provide a lever 65 which is made 
30 

with a central circular sleeve 66, constitut 
ing a bearing on a fixed journal 67, and one 
end of this lever engages under the lower 
end of worm 49. The sleeve 66 and the jour 
nal 67 constitute a valve as the journal 67 

35 

wheels 48, but in all other positions the open 
40 

is provided with an opening 68, which is 
adapted to register with openings 69 in 
sleeve 66, when the lever 65 elevates worm 
49 far enough to engage the teeth of worm 
ings are out of alinement. This valve 
formed at the fulcrum of lever 65, prefer 
ably connects a hose 62 with a hose 70, com municating with a tank 71. Tank 71 may 
be supplied with fluid in various ways, but 
I prefer to connect the same by means of a 

45 

50 

55 

60 

65 

hose 72, with an outlet 73 connected with . 
one of the engine cylinders 1. In this put: 
let 73, a ball valve 74 is located and this ball 
74 closes only when the desired pressure in 
tank 71 is maintained. 

It will be noted that the outlet 73 is located 
at a point between the point of explosion and 
the end of the cylinder, so that it receives 
the explosive gases under a somewhat re 
duced pressure, and the pressure at this point 
is automatically maintained in the tank. 
The operation is as follows: We Willas 

sume the engine to be at a stand 'still when 
the parts will be in the position shown in 
Fig. 1. To start the engine, lever 65s 
moved so that it raises worm 49, shaft 50, 
and motor casing 53, far enough for worn 
49 to engage the teeth, of worm wheels 48. 
When the lever is in this position, there will 
be an open communication between pipes 2 
and 70, so that the fluid from tank 71 will 
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pass into the motor casing and turn shaft 50 
as above explained. When this shaft 50 be 
gins to turn, and the worm 49 is in mesh 
with worm wheels 48, the first rotary mo 
tion imparted to the worm will cause the 
worm to move upwardly, while gears 48 
stand still. This moves the worm away from 
lever 65, and moves upwardly until such 
movement is limited by the motor casing 53 
contacting with cross bar 58. When in this 

70 

75 
position, worm 49 will be centrally between 
the two worm wheels 48 and in mesh with 
both of the latter. As the worm cannot 
move upwardly, its continued rotary motion 
will necessarily impart a rotary movement 
to worm wheels 48, causing the latter to turn 
gears 14 and 38 and cran 
soon as explosions begin to take place in the 
engine, the speed imparted to the shafts 16 
and 133 will be in excess of the speed in 
parted to the shafts by the worm, hence this 
excess speed of the gears will move the worm 
49 downwardly out of mesh with the worm 
wheels 48, until the worm strikes lever 65 
and cuts off the supply of fluid to the motor. 
It will therefore be noted that to start the 
engine, it is simply necessary to move lever 
65 and that the engine after starting will 
automatically throw the starting mechanism 
out of operative position, and that the move 
ment of the worm, namely, by lever 65 auto 

the engine. As 
80 

85 

90 

matically starts the motor, so that all that is . 
necessay to be done is to manipulate lever 65. 
Warious slight changes might be made in 

the general form and arrangement of parts 
described without departing from my inven 
tion, and hence I do not limit myself to the 
precise details set forth, but consider my 
self at liberty to make such changes and al 
terations as fairly fall within the spirit and 
scope of the appended claims. 
Having thus described my invention, what 

I claim as new and desire to secure by let 
ters Patent is: - 

1. A starting mechanism for engines, con 
prising an engine driven worm wheel, a 
worm, a shaft to which said worm is secured, 
a motor on said worm shaft, means for mov 
ing said wormshaft to move the worn into 
engagement with the Worm wheel, said last mentioned means controlling the operation 
of the motor, substantially as described. 

2. A starting mechanism for engines, com 
prising an engine driven worm. Wheel, 
worm, a shaft to which said worm is secured, 
a motor on said worm shaft, means for mov 
ing said worm shaft to move the worm into 
engagement with the:worm wheel, means for 
operating said motor, and said shaft moving 
means controlling the motor operating 
means, substantially as described. . 

3. A starting mechanism for engines com 
prising an engine driven worm wheel, 
worm normally out of engagement with Said 
worm wheel, a shaft to which said worm is . 

10 
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tor connected with said si 
oying the shaft to position the 

with the worm wheel, and 
said shaft moving - - - - - - - - - - - - 

a eration of said motor, substantially, as de 
scribed. . - , , , 

4. A starting mechanism for engines con 
prising an engine driven worm wheel, a 
"orm normally out of engagement with said 

lo worm wheel, a shaft to which said worm is 
: secured, a motor connected with said shaft, 
means for moving the shaft to position the 
worm in mesh with the worm wheel, a fluid 
reservoir, a pipe connecting said fluid reser 

15 voir. With said motor, and said shaft moving 
: " means controlling the flow of fluid to the 
motor, substantially as described. 

: 5. A starting mechanism for engines com 
prising, an engine driven worn wheel, a 

20 Wormshaft, a worm on said shaft normally 
s:out of engagement with the worm wheel, a 

fluid motor on said worm shaft, a fluid tank. 
a pipe connecting said fluid tank and motor, 
and means constructed to move said worm 

25 shaft and control the flow of liquid through 
said pipe, substantially as described. 

: 6. A starting mechanism for engines com 
prising an engine driven worm wheel, a 
worm shaft, a worm on said shaft normally 

80 out of engagement with the worm wheel, a 
; : fluid motor on said worm shaft, a fluid tank, 
a pipe connecting said fluid tank and motor, 
a lever fulcrumed between its ends, one end 
adapted to engage the worm and move the 

35 worm shaft, and the fulcrum of said lever 
constituting a valve in said pipe, whereby 
the flow of fluid to the motor is controlled 
by the movement of the lever, substantially 
as described. 

40 7. A starting mechanism for engines com 
prising an engine driven worm wheel, a 
worm normally out of engagement with said 
worm wheel, a shaft to which said worm is 
secured, a motor connected with said shaft, 
heans for moving the shaft to position the 
worm in mesh with the worm wheel, said 
motor comprising a casing, a gear in said 
casing fixed to the worm shaft, smaller gears 
meshing with the larger gear, and said cas 

50 ing having inlets and outlets compelling the 
passage of fluid between said larger gear 
and said smaller gears, substantially as de 

8. A A starting mechanism for engines com 
55 prising an engine driven Worm wheel, a 

worm normally out of engagement with said 
worm wheel, a shaft to which sai said worm is 
secured, a motor connected with said shaft, 
means for moving the shaft to position the 

60 worm in mesh with the worm wheel, and said 
shaft moving means controlling the opera 
tion of said motor, said motor comprising a 
casing, a gear in said casing fixed to the 
wormshaft, smaller gears meshing with the 

65 larger gear, and said casing having inlets 

said shaft, 

ing, means controlling the op 

a 

and outlets compelling the passage of fluid 
between said larger gear and said smaller 
gears, substantially as described. 

9. A starting mechanism for engines com 
prising an engine driven worm wheel, a 
worn normally out of engagement with said 
worm wheel, a shaft to which said worm is 
Secured, a motor connected with said shaft, 
means for moving the shaft to position the 
worm in mesh with the worm wheel, a fluid 
reservoir, a pipe connecting said fluid reser 
voir with said motor, and said shaft moving 
means controlling the flow of fluid to the 
motor, said motor comprising a casing, a 
gear in said casing fixed to the worm shaft, 
Smaller gears, meshing with the larger gear. 
and said casing having inlets and outlets 
compelling the passage of fluid between said 
larger gear and said smaller gears, substan 
tially as described. , " . 

10. A starting mechanism for engines 
comprising an engine driven worm wheel, a 
worm shaft, a worm on said shaft normally 
out of engagement with the worm wheel, a 
fluid motor on said worm shaft, a fluid tank, 

70 

75 

so 

85 

90 
- a pipe connecting said fluid tank and motor, 
means constructed to move said worm shaft 
and control the flow of liquid through said 
pipe, said motor comprising a casing, a gear 
in said casing fixed to the worm shaft, 
smaller gears meshing with the larger gear, 
and said casing having inlets and outlets 
compelling the passage of fluid between said 

95 

is 12. 

larger gear and said smaller gears, substan 
tially as described. 100 

11. A starting mechanism for engines 
comprising an engine driven worm wheel, a 
worm shaft, a worm on said shaft normally 
out of engagement with the worm wheel, a 
fluid motor on said worm shaft, a fluid tank, 
a pipe connecting said fluid tank and motor, 
a lever fulcrumed between its ends, one end 
adapted to engage the worm and move the 
worm shaft, and the fulcrum of said lever, 
constituting a valve in said pipe, whereby 
the flow of fluid to the motor is controlled 
by the movement of the lever, said motor comprising a casing, a gear in said casing 
fixed to the worm shaft, smaller gears mesh 
ing with the larger gear, and said casing 
having inlets and outlets compelling the pas 
sage of fluid, between said larger gear, and 
said smaller gears, substantially as described 

Thest-combination with an internal 
combustion engine, and two parallel shafts 120 
driven by said engine, of gears on said drive 

i-shafts, countershafts, gears on said, counter 
shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a motor 
for turning said worm. shaft, and means for 
moving said worm shaft longitudinally to 30 

105 

10 
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position the worm in engagement with the 
worm wheels, sistantially as described, 

13. The combination with an internal 
combustion engine, and two parallel shafts 
driven by said engine, of gears on said drive 
shafts, countershafts, gears on said counter 
shafts meshing with the first-mentioned 
gears, Worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a motor 
for turning said worm shaft, means for 
moving said worm shaft longitudinally to 
position the worm in engagement with the 
worm wheels, and said shaft moving means 
controlling the operation of said motor, sub 
stantially as described. 

14. The combination with an internal 
combustion engine, and two parallel shafts 
driven by said engine, of gears on said drive 
shafts, countershafts, gears on said counter 

25 
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35 

40 

45 

50 

, 16. The combination with an 

shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a motor 
for turning said worm shaft, parallel rods 
projecting through said motor casing and 
guiding the movement thereof, a cross bar 
on said rod limiting the movement of said 
casing, and means for moving said worm 
shaft and casing, substantially as described. 

15. The combination with an internal 
combustion engine, and two parallel shafts 
driven by said engine, of gears on said drive 
shafts, countershafts, gears on said cunter 
shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a motor 
for turning said worm shaft, parallel rods 
projecting through said motor casing and 
guiding the movement thereof, a cross bar 
on said rod limiting the movement of said 
casing, a lever constructed to engage said 
worm and move it longitudinally to position 
said worm in engagement with the worm 
wheels, substantially as described. 

internal 
combustion engine, and two parallel shafts 
driven by said engine, of gears on said drive 
shafts, countershafts, gears. On Said counter 
shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
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worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 60 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a moto; 
for turning said worm shaft, parallel rods, 
projecting through said motor casing and 
guiding the movement thereof, a cross bar 
on said rod limiting the movement of said 
casing, a lever constructed to engage said 
worm and move it longitudinally to posi 
tion said worm in engagement with the 
worm wheels, and means operated by said 
lever for controlling the operation of the 
motor, substantially as described. 

17. The combination, with an internal 
combustion engine, and two parallel shafts 
driven by said engine, of gears on said drive 
shafts, countershafts, gears on said counter 
shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a fluid 
motor on said Worm shaft, fixed bearings 
for said worm shaft, fixed rods guiding the 
movement of said fluid motor and limiting 
the movement thereof, a fluid tank, a pipe 
connecting said tank, and means constructed 
to move said worm and control the flow of 
fluid through the pipe, substantially as de 
scribed. . . 

18. The combination with an internal 
combustion engine. and two parallel shafts 

65 

70 

75 

80 

85 

90 

driven by said engine, of gears on said drive 
shafts, countershafts, gears on said counter 
shafts meshing with the first-mentioned 
gears, worm wheels on said countershafts, a 
worm shaft disposed between the worm 
wheels and mounted to move longitudinally, 
a worm on said worm shaft normally out of 
engagement with the worm wheels, a fluid 
motor on said worm shaft, fixed bearings 
for said worm shaft, fixed rods guiding the 
movement of said fluid motor and limiting 
the movement thereof, a fluid tank, a pipe 
connecting said tank, means constructed to 
move said worm and control the flow of fluid 
through the pipe, a pipe connecting Said 
tank with an engine cylinder, and a valve in 
said pipe, substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 

95 

100 

O 

two subscribing witnesses. 

Witnesses: 
OSCAR P. OSTERGREN. 

A.I.YIA \ . OSTER(REN. 
jo N. F. GIAJIAyr. - 


