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This invention relates to starting devices for 
internal combustion engines. 
One of the objects of the invention is to pro 

vide an engine starter of the fluid pressure type 
5 embodying novel means for producing engage 

ment with and cranking of a member of the 
engine to be started. 
A further object of the invention is to provide 

in a starting device of the foregoing character, 
10 novel means for converting an axially directed 

pressure into a rotation producing force whereby 
the axial movement of the driving member is 
translated to the engine cranking member. 
A further object of the invention is to provide 

ls a novel starting mechanism of the type employing 
a plurality of power actuated piston members one 
of which operates to produce engagement be 
tween the starting mechanism and a member of 
the engine to be started and the other of which 

20 operates to impart a cranking torque to the en 
gine engaging member. 
Another object of the invention is to provide 

a pistOn driven starting mechanism of the fore 
going character which makes it possible, by the 

25 use of a novel construction, to obtain a greater 
number of Cranking turns of the starting mecha 
nism without increasing the power stroke of the 
piston beyond that heretofore employed. 
Another object of the invention is to provide 

30 a novel Construction in a piston driven starting 
mechanism by the use of which it is possible to 
reduce the size and bulk of such a mechanism or 
for the same size to increase the maximum num 
ber of turns which the starter can make in a 

35 single starting operation. 
Another object of the invention is to provide 

a novel arrangement of the component parts of 
the starter, which novel arrangement permits 
the interior parts to be readily withdrawn from 

40 the casing with a view to their inspection or re 
placement without it being necessary to discon 
nect the pipes or other parts leading to the 
Starter. 
Another object of the invention is to provide 

45 in a piston driven starter of the character above 
described, a novel construction whereby the pis 
ton or pistons are automatically positioned at the 
end of the starting operation in the proper loca 
tion for most effective application of power at 

50 the beginning of the next engine starting opera 
tion. 
Other objects and advantages to be derived 

from the use of the invention reside in the spe 
cific construction, combination and inter-rela 

55 ton of parts whereby a compact, efficient, and 
easily operated and maintained unit is produced, 
all-of which objects and advantages will appear 
more clearly upon an inspection of the following 
specification, with reference to the accompanying 

60 drawings illustrating three embodiments of the 

invention. It is to be expressly understood, iOW 
ever, that the said drawings are for the purpose 
of illustration only and are not to be construed 
as a definition of the limits of the invention, ref 
erence being had to the appended claims for this 5 
purpOSe. 

In the drawings wherein like reference char 
acters refer to like parts throughout the several 
views: 

Fig. 1 is a longitudinal axial section through 10 
a device embodying the invention; 

Fig. 2 is a similar sectional view of a second 
embodiment of the invention; and 

Fig. 3 is a similar sectional view of a third 
embodiment of the invention. 5 

Referring to Fig. 1, the starting mechanism 
constituting the embodiment of the invention 
therein shown comprises a casing a fixed by any 
suitable means upon the frame work or crank 
case of the engine to be started, the said casing 20 
being provided at its front end. With an annular 
member b of which the interior surface bl is 
screw-threaded. In the interior of the casing a, 
which forms the fixed cylinder to which the air 
is admitted, are two pistons c and d. The pistOn 25 
c, which is the driving piston, is fast with a socket 
or sleeve e, the exterior surface el of which is 
screw-threaded in Such a manner as to be able 
to screw through the annular member b forming 
a quick-pitch nut. The other end of the sleeve e 30 
is also provided on its interior face with a nut f. 
Means preferably employed for producing in 

itial engagement with a member of the engine 
to be started comprises a second piston d, which 
is displaceable through only a limited stroke, is 35 
fixed upon an inner socket or sleeve g, also Screw 
threaded on its exterior surface g, and adapted 
to screw through the nut f. The sleeve g is also 
fitted with a coupling memberg having ratchet 
jaws and coming into engagement, at the time 40 
of starting, with the corresponding member g 
keyed upon the shaft of the motor to be started. 

Means are provided for returning the pistons c 
and d after the operative stroke of the starter in 
order to restore the parts to position for the 45 
next operation. As shown in Fig. 1, the pre 
ferred means for producing Such return opera 
tion comprises the use of a tension Spring h, Con 
necting the inner end of the sleeve g with the 
outer end of the sleeve e. A pipe connection i 50 
leading to the compressed air supply line is de 
signed to admit the compressed air into the cyl 
inder at a point between the two pistons c and d. 
A number of balls i are spring-pushed against 
the cup-seatings ii formed on the exterior sur- 55 
face of the sleeve e, so that this sleeve and con 
sequently the piston c, experiences a certain re 
sistance to their axial displacement at the be 
ginning of Such movement. . 
The working of the arrangement is as follows: 60 
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When compressed air is admitted between the 

pistons c and d by the operation of a suitable 
cock or valve, the piston d, which is entirely free, 
is displaced; the sleeve g, With which it is fast, 
Screws through the nut f which for the monent 
is stationary. The jaw coupling g? comes into 
engagement with the coupling g3, and the piston 
d is thereupon Stopped. 
Under the force derived from the compressed 

air acting on the piston c, the balls i are now 
pushed back out of the cups il, and the piston C 
moves axially whilst revolving as the sleeve e 
screws through the nut formed by the member 
b. At the same time, the nut f, fast with the 
travelling and revolving sleeve e, causes the 
Screw-threaded sleeve g to turn, Which conse 
quently imparts a movement of rotation to the 
coupling members g and g3 and thence to the 
motor shaft. 

It will be seen that when the sleeve e has made 
one complete turn and has consequently ad 
vanced one screw-pitch, the interior sleeve g has 
also performed one complete revolution relative 
ly to the sleeve e and therefore has made tWO 
complete turns relatively to the fixed part b. 
This obviously on condition that the Screw 
threads of the two sleeves e and g are of equal 
pitch but of opposite hand or direction. 
The result of this arrangement is that the num 

ber of turns of the central sleeves g and there 
fore of the shaft to be started, is double that 
which would be obtained with a single Screw 
threaded sleeve. m 
In order to provide for dismounting the starter 

without having to disconnect the compressed air 
pipes, the inner cylinder head of the starter 
is fixed to the cylinder barrel a by Screws or the 
like m entering a groove n, and the outer end or 
annular member b is screwed into the Said bar 
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rel. Consequently, when it is desired to withdraw 
from the barrel or casing all the members of the 
starter, it is sufficient to unscrew the ScreWS in 
and the annular member b. 

In the form of construction shown in Fig 
ure 2, the exterior sleeve e fast with the piston C 
is also made fast with a central sleeve p by 
means of a screw thread pl. The sleeve p is pro 
vided with a screw thread p upon its external 
surface. The piston d is fast with an interme 
diate sleeve g provided with a nut g, in which 
is engaged the thread p of the sleeve p. 
The spring h is formed as a compression Spring 

fitted between a fixed collar q on the shaft a 
and an abutment p3 on the interior of the central 
sleeve p. Upon the shaft g is mounted a double 
jaw-clutch member q which at rest is held in 
engagement with a jaw-clutch member Q fast 
with the intermediate sleeve g. 
This starter works in the following manner: 
Compressed air being admitted between the 

two pistons c and d, the piston d is the first to 
move, carrying with it the sleeve g, which rotates 
together with the piston, Screwing along the 
thread p2. The shaft q is also rotated by the in 
termediary of the engaged jaw-clutch members 
q2 and q3, and after a limited movement of the 
shaft q the jaws g come into contact with the 
jaw clutch member g3 on the motor shaft. 
From this moment, the balls i are pushed back 

out of their recesses il and the piston C begins to 
travel; the exterior sleeve e screws through the 
fixed nut b and as a result the central Sleeve p 
fast with the exterior one is also rotated, whilst 
moving axially. In consequence, the sleeve g 
provided with the nut g revolves further, mas 

2,035,161. 
ing tWO revolutions while the connected sleeves 
e p make one complete revolution, On the as 
Sumption obviously that the Screw threads of 
the sleeves e and p are of equal pitch but of op 
posite hand. 
When the rotation of the motor shaft by the 

jaw clutches q and g3 is completed, the whole is 
brought back to the initial position by the 
Spring h. 
To start up the motor by hand, the pressure 

exerted manually on the shaft q, whilst turning, 
has for effect to Separate the jaW-clutch mem 
bers q and g8 and to bring into engagement the 
jaws g2 and g3. The starting then takes place 
as usual. 
The dismounting of the starter is effected in 

the same manner as that which has been dea 
Scribed for the starter illustrated in Figure 1. 
In the embodiment shown in Fig. 3, the casing 

a is provided with two pistons c d and an annu 
lar member b forming a nut for the Screwed 
sleeve e, and a nut f for the screwed sleeve g 
which nut is integral with the revoluble sleeve e. 
The two sleeves e g with Screw-threads el gl 
are shown integral with the respective pistons 
c d, and the nut b1 is secured in the centre of a 
dished outer end all of the casing a, by means of 
a nut b?, dowel pins b being spaced around the 
periphery of the nut to anchor it to the casing. 
The pistons c d are fitted with packing leathers 
or similar elastic members, as in the aforesaid 
prior specification, and the rings c. d holding 
the packing in position are formed With concen 
tric flanges c2 d? which enter telescopically 
one within the other in the position illustrated. 
The rings cl d are secured in position upon the 
packing leathers by means, for example, of 
Screws entering the pistOns. 
In this embodiment the air or gas under pres 

sure admitted by way of the connection , has 
only the narrow outer annular areas of the pis 
tons upon which to act until the flanges c d 
are separated by the initial movement of the pis 
ton d. The engagement of the coupling member 
g2 with the corresponding member on the motor 
shaft therefore takes place gently and without 
damage to the coupling jaWS. 
The piston d is formed with a lip d8 travelling 

in a counterbore a2 at the rear end of the casing, 
so as to limit the axial movement of the piston 
d. The piston c is also shown provided with a 
concentric fange c3 which abuts against the pin 
ion d in the normal position shown, under the 
tension of the spring h connecting the opposite 
ends of the screw-threaded sleeves. By the pro 
vision of the flanges c. d and c, the correct 
movements of the pistons are ensured and the 
outer space between the pistons must register 
with the inlet i for the admission of the Com 
pressed air or gaS. 
The sleeves e g are formed with screw threads 

eigl of equal pitch but of opposite hand, so that 
the rotary movement imparted to the coupling 
member g2 is double that of the exterior sleeve 
e and piston C. 
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The invention is not limited to the forms of . 
construction which have been described but can 
be carried out with all modifications based on 
the same principle, the arrangement comprising 
more than two screws, if desired. Such a starter 
can likewise be combined with an air CompreSSOr 
mounted on the same axis and driven by the no 
tor shaft. For this purpose, the rear end of the 
starter casing or cylinder barrel, as shown in 
the drawings, is provided with a centering por 
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tion or register l in which the extremity of the 
compressor Casing can be located in alignment 
With the starter and the notor shaft. 

Instead of compressed air to separate the pis 
tons, gas under pressure may be employed, and 
such gas may be obtained from a storage tank 
or directly from an explosion (such as that of 
a cartridge) conveyed into the inlet i. 

Likewise other changes which will now Suggest 
themselves to those skilled in the art may be 
made in the form, details of construction and 
arrangement of the parts without departing from 
the scope of the invention as disclosed herein, 
and reference is therefore to be had to the ap 
pended claims for a definition of such scope. 
What is claimed is: 
1. In a starter for an engine having a start 

ing jaw; a piston coaxial with said jaw; a cylin 
der cooperating with the piston, said cylinder 
constituting a permanent installed part of said 
engine: an end plate Oslidable throughout the 
length of the cylinder and adapted to normally 
close one end thereof; fastening means for nor 
mally securing the end plate in fixed position 
adjacent one end of said cylinder and operable 
to permit removal of said end plate; a starter jaw 
automatically engageable with the engine jaw; a 
Second end plate adapted to normally close the 
other end of the cylinder; fastening means for 
normally securing the second end plate to said 
cylinder and operable to permit removal of said 
end plate; and means for imposing several turns 
on the starter jaw from a single stroke of the 
piston, said last named means including a sleeve 
driven by Said piston and threadedly engaging 
Said Second named end plate; said piston, sleeve 
and end plates being removable through one end 
of said cylinder without disturbing the position of 
the cylinder with respect to the engines on which 
Said cylinder is mounted. 

2. A starter comprising a cylinder, a piston 
mounted to reciprocate therein, an axially mov 
able and rotatable shaft extending through the 
cylinder and terminating in a clutch element en 
gageable with a member of the engine to be 
started, helical members adapted to drivably con 
nect said piston and clutch element, and a spring 
Compressible between a shoulder on said shaft 
and an abutment on one of said helical members 
for returning said piston to its initial position. 

3. A starter comprising a cylinder; an aper 
tured end plate adapted to normally close one end 
thereof; fastening means for normally securing 
the end plate in fixed position adjacent one end 
of Said cylinder and operable to permit removal 
of Said end plate; a piston mounted to reciprocate 
in said cylinder; an axially movable and rotat 
able shaft extending through the apertured end 
plate and into the cylinder and adapted to con 
vert the axial movement of said piston into a ro 
tary cranking action applied to a member of the 
engine to be started; helical means adapted to 
drivingly connect said piston and said shaft, said 
helical means including an externally threaded 
sleeve movable axially with Said piston and ro 
tarily with said shaft; cooperating threads on 
tarily with said shatt; cooperating threads on 
the inner surface of the aperture in the end plate 
and cooperating with the externally threaded 
sleeve; means for mounting said cylinder per 
manently in position on the engine prior to in 
stalling said piston and sleeve therein, said piston, 

3 
sleeve, and end plate being insertable within said 
cylinder as a unit after the permanent installa 
tion of said cylinder; a second end plate slidable 
throughout the length of the cylinder and adapt 
ed to normally close the other end of said cyl 
inder; fastening means for normally securing 
Said second named end plate in fixed position and 
operable to permit removal of said end plate 
when it is desired to remove the piston, sleeve 
and end plates from the cylinder. 

4. In a device of the class described, in com 
bination, an axially movable driving member, a 
driven member, a pair of concentric screw 
threaded sleeves having screw-threads of oppo 
site hand, said sleeves being rotatable in response 
to axial movement of said driving member, and 
an intermediate sleeve for transmitting the ro 
tary movement of said first named sleeves to said 
driven member. 

5. In a device of the class described, a substan 
tially cylindrical casing, a piston movable axially 
of said casing, a sleeve movable axially of said 
casing and connected to said piston to be driven 
thereby, said piston and sleeve being readily re 
movable through an end of said casing, means 
for introducing fluid under pressure into Said 
casing to move said piston and sleeve therein, 
said means including a part formed on the ex 
terior of said casing for attachment of a fluid 
conducting member, a closure plate for each end 
of said cylindrical casing, and said closure plates 
being relatively disposed so that both may be 
withdrawn with the piston and sleeve from One 
end of said cylindrical casing without discon 
necting said fluid conducting member; engaging 
and cooperating threads on said sleeve and On 
one of said closure plates to cause rotation of Said 
sleeve as it moves axially of the casing, a clutch 
element engageable with a member of the en 
gine to be started, and means connecting the 
sleeve and clutch element to effect rotation of 
said clutch element by the rotation of said sleeve. 

6. An engine starter comprising a fixed cylin 
drical casing; a stationary apertured closure 
member at one end of said casing. the walls defin 
ing said aperture being threaded; a pair of op 
posed pistons reciprocable within said casing: 
means for introducing fluid under pressure be 
tween the pistons to move the pistons in opposite 
directions; an outer sleeve within said cylindrical 
casing having an external thread adapted to en 
gage the thread of the stationary apertured clo 
sure member and to be rotated thereby, said 
sleeve being directly connected to one of Said 
pistons and being protrusible in part from said 
casing through the apertured closure member; 
a second sleeve within the outer sleeve and Con 
nected to said outer sleeve to move therewith, 
said second sleeve being externally threaded; a 
third sleeve intermediate said outer and second 
named sleeves and being externally threaded to 
engage the threads of said second named sleeve 
and to be rotated thereby, said third named 
sleeve being secured directly to the other of said 
pistons; and a clutch element secured to one end 
of said third named sleeve and engageable with a 
clutch element of the engine to be started, where 
by the rotation of said outer and second named 
sleeves is imparted to the third named sleeve and 
to the engine. 
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