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To all whom it may concern:

Be it known that I, Wirriam Eamn Bocx,

* g citizen of the United States, and a resident
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of Toledo, in the county of Lucas and State
of Ohio, have invented a certain new and
useful Starter for Explosive-Engines; and 1
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being-had to the accompany-

ing drawings, and to the letters and figures'
_ of reference marked thereon,
_part of this specification.

which form a

My invention relates to starting means
for internal combustion engines, and is par-

ticularly intended for use in automobiles,

power-boats, or the like, but 1s not restricted

to such use as it may be used in any connec-

tion for which it may be adapted or appro-
priate.
The object of my invention is the provi-

_sion of a starting means of this character,
which is simple and efficient in its construe-
"7 is what may be termed a rotary breech-

tion, easy and inexpensive to operate, and

adapted to'utilize fluid pressure In codpera--

tion with snitable mechanism to impart the
initial or starting movements to an associ-
ated engine shaft. ‘

- The invention is fully described in the fol-
lowing specification, and while, in its
broader aspect, it is capable of embodiment
in numerous forms, a preferred embodiment

thereof is illusirated in the accompanymng

drawings, in which,— :
Tigure-1 is a 'central longitudinal section
of the starter mechianism attached to the

dash of an automobile and . in connection
with the fly-wheel of the engine thereof, with

a portion of the dash broken away. Fig. 2
is'a central longitudinal section thereof on
the line @, # in Fig. 1, with the cartridge
carrying part partly tarned to cartridge re-

" ceiving and ejecting- position. - Fig. 3 is a
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similar enlarged section of the charge receiv-
ing end of the apparatus, with different po-
sitions of the. firing means shown in dotted
lines. Fig. 4 is a rear view of a portion .of

the dash and associated cartridge receiving.

and operating parts of the apparatus. Figs.
5 and 6 are enlarged cross-sections respec-
tively on the lines Y, Y and Z, Z in Fig. L.
Fig. 7 is an upper end view of the apparatus,

. and Fig. 8is'a central section through the

-adapted to fit into the
inserted therein or ejected therefrom through

cartridge carrying part, with the ejecting
parts moved to shell ejecting position.
Referring to.the drawings, 1 designafes
the dash of an automobile, 2, 2 the side-
beams of its frame, 3 the engine shaft of
the -associated propelling motor, and 4 the
fly-wheel thereof.
“Secured in any suitable manner, as by
bolts 5, to the forward side of the dash 1
within the hood-ledge 6 thereon is the head
casting or portion 7 of my apparatus, which

is provided therethrough 1 parallelism with
the dash with a cylindrical bore or chamber

80

8 and with a preferably outwardly flaring -

opening 9, which opens communication be-
tween a registering opening 10 in the dash
and the bore 8. -The head 7 is also provided,

in the present instance, at its lower side and
- in the plane of the opening 9, with an open-

ing or bore 11, which extends radially from
the bore 8 and forms a portion of the barrel
or combustion chamber of the apparatus, as
hereinafter described. ‘
‘Mounted within the bore 8 of the head

block 12, which is of cylindrical form in

cross-section and has a transverse radially--

disposed cartridge carrying socket 13 there-

'in, the cuter or open end of which is adapted

to be placed into register with either of the
head openings 9 and 11 by a turning
block.

" 14 designates a cartridge shell, which is
socket 13, and to be

the opening 9—10. The shell and socket
are preferably both tapered or shightly en-
larged from the inner to the outer ends
thereof, as shown, to facilitate an ejection of
one from the other.

The rotary movements of the breech-

block 12 within the head 7, to place its socket

13 into register with either of the openings

of the.
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9 or 11, are controlled by a lever 15, which

has its inner end mounted within a-trans-
verse recess or slot 16 provided in one end
of the block 12. The opposite end of this

lever is projected through a. registering slot '
dash 1, which slot is only of suffi-
cient length to permit the lever to have the

17 i the

requisite movements to place the block socket
13 into register with either opening 9, 11
of the head 7. To adapt the lever 15 to
also serve as a shell ejector it is fulerumed
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\\ ithin the slot 16 of the breech-block, as ai
8, Figs. 1 and 8, for oscillatory movements
in a plane para allel to the block axis and has
its inner end attached to an ejector-pin 19
10 impart movements thereto longitudinally
of the bleck when-the lever is ocmll.ued on
its fulerum 18.. The ejector-pin has its
inner end tapered, and is adapted, when
moved inwardly, to exert a w edOfe like acticn
on the inner end of a shell within the socket
13 to eject the same therefrom, as shown in
Iig. 8. The lever 15 cannot be moved upon
ity Lu1r=rmu 18 to effect an ejection of a shell
until it has been swung the full limit of its
upstreke, when it will stand in register with
the lateral branch 17 of the guide-slet 1Y
inte which it can then be moved to work
the ejector-pin 19.
A reciprocally me
carried by the breech -

rable firing-pin 20 is
block 12 within 2

sceket 20 at the inner end of and in axial
1‘\’”1\[(!‘ with the sceket 13 in position to
strike the cap of a shdl 14 disposed therein,

as shown in Fig. 3. The firing mov ements
of the pin 20 are actuated by the inward
movewments of a hammer member 22, which,
in the present nstance. is of stud form and
fits within the outer end portion of the
socket 21 for reciprocal movements therein.
This hammer is loosely attached at its outer
end to a spring- hns_el 23, which is firmly
attached at cne end {o the dash 1, or a part
of the head 7, as at 257, and has its free end
prejecting ionmrd aver the head 7, as best
shown in Figs. 2, 3 and 7, and normally

tending to h<,m the hammmer at the limit of
s instreke, Tt spring 23 18 .\ll()“, n in Fig.
7 as having (ppultp edges of its inner end
portion incut, as at . and its cuter end incut,
as at 4. to form the spaced outwardly pro-
jecting fingers ¢, Fingers 24, 24 project
ever ho tep of the head 7 from respective
plates 25, 25 secured to the oppuosite ends of
the breech-block 12 to twrn therewith, and
ceact with the spring 23 to (ontml the h‘un—

mer retracting and  striking movements
thereof. When ihe breech-blek is in the

firtng pe sitien ‘\,m“n m g0 3, the fingers
24 stand In register with the incuts ¢, ¢ of
the spring. and the \Dl ing holds the haminer
22 cubstantinlly in ﬁung contact with the
firing pin 20, as shown 1 Fig. 5. Upen a
tmn ng of the breech-Lloek 12 to shell ex-
acling and receiving position, the fingers
24 which turn therdwith, work over the
spring fingers o, ¢ and act thereon to effect
o downward iv\'l,ﬂ thereot, as shown by
Tinc

Par Ry

the dotted g ,] in Fig. 3. When the
breech-bleck tarned (o place its
sorket 13 into f egister with the apening
9 the fingers 24 wi H have passed over the
free ends of ho s

s bheen

i
1
ha

fall

sring fingers o, thus re-
leasing the spring fingers and permitting
them (o spring ww*ard to the normal
position shown i full Imvs in Fig. 3. Upon

1,043,303

the return movement of the breech-block to
firing position the fingers 24 pass under the
spring fingers ¢, ¢ and effect a raising of the
spring to the dotted line position e in Fig. 3
prior to the release of the spring by the mov-
ing of the fingers 24 into register with the
ineuts @ thereof. Upen s such release of the
spring the hammer is actuated thereby to
strike” the firing-pin 20 and explode the

artridge. The release of the spring 1s timed
to take place instantly upon a moving of
the breech-block socket 13 into full recnster
with the discharge opening 11.

Threaded into the opening 11 or cther-

vise suitably attached to the head 7 in axial
register with such opening is one end of a
barrel or tubular part 26, the opposite or
lower end of which is anchored to a hollow
frame-part 27, which is suitably attached in
tangential rvelatien te one side of a housing

28 incasing the fly-wheel 4, with the hollow
of the frame-part opening into the-interior
of said housing.

A planger 29 is mounted for reciprocal
movements in the barrel 26 and is of suit-
able length to extend from adjacent to the
breech-block 12 to the interior of the frame-
part 27, and, in the present instance, car-
ries a block 80 at its lower end for recipro-
cal movements in said frame- -part. The
lower end of the block 30 is longitudinally
forked to permit the fuleruming “therein of
an angled or, in the present mstqnce, sub-

tantia HV L-shaped pawl 31, which is mount-
ed on a pin 32 within said block. This pawl
has its long arm extending upwardly for a
short distance at the side of the plunger 29
with its free end angled slightly in the di-
rection of the periphery of the fly-wheel 4,

“to adapt it, when swung slightly outward

from the retracted posltlon shown in Fig. 1,
to engage a registering one of the annular
series of ratchet-teeth 33 on the fly-wheel
periphery. The pawl 31 has a tail-piece 34
projecting transversely of ‘the plunger in
position to make contact with a suitable
yielding bumper means 35, when at the up-
per end of its stroke with the plunger, to
retract the pawl from ratchet engaging po-
gition, as shown in Fig. 1, and to mqlxe con-
tact with a similar bumper means 36 at the
lower end of the frame part 27 when the
plunger is at the end of its outstroke to ef-
fect a throwing of the pawl into engagement
with the ratchet teeth.

Mounted for sliding longitudinal move-
ments upon the upper end portion of the
barrel 26 is a sleeve 37 which is rigidly con-
nected to the plunger 29 by rivets or other
snitable fastening means 38 which project
through uppoqte]v disposed longitudinal
slots 39 pmvnled in the barrel 2G. These
rivets also preferably urv guide strips 40
which work in the slots 3 39, see Fig. 1. The
upper end of the sleeve 37 which is dlqposed
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adjacent to the upper end of the plﬁnger is

- turned or flanged outwardly, as at 41, to

provide a shoulder to receive the upper end-

- thrust of: acoiled compression spring 42,
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which encircles the sleeve and barrel and
Has its. lower end-thrust, in the present in-
stance, against the stationavy frame-part 21.
Upon an outstroke of the plunger 29- ac-
tuated by fluid pressure, such: as, for in-
stance, the expansion of gases occasioned by
an. explosion within. the upper end of the
barrel 26.or within.the socket 13:in register

therewith, the spring 42 is- compressed:
whereby to store energy therein, and ‘when,
such fluid pressure has spent its. force upon |
the. plunger, the spring 42 then acts to 1m- ‘block. The impact upon the upper end of
‘the plunger 29 occasioned by the expansion
‘of gases within: the combustion end of the

part a powerful in or return stroke thereto,
whereby to.communicate. a starting rotation
to.the fly-wheel through the medium of the
pawl 31 and ratchet teeth 33, which are in
engagement during such instroke. }
The upper end portion of the spring 42
is incased by a tubular shell part 43 which is

~ threaded or.otherwise suitably attached to-
the bottom of the head. 7 and is preferably

provided adjacent its upper end: with an in-
ternal annular shoulder 44 to limit the.out-
ward movement, of an. annulus. or ring-like
member 45, which loosely encircles. the up-
per. end portion of the barrel 26. - As buffer-
spring 46 encircles the upper end of the bar-
rel 96 and has its opposite ends. thrust
against the head 7 and annulus 45. The
spring 46: forms. a spring buffer for receiv-
in
an%lulus 45 upon the instroke.of the plunger.
When the plunger 29-is at or adjacent the
limit of its outstroke the upper

which the spent gases within the combustion
end- of the barrel may find an exit: to the at-
mosphere. Such gases after passing through
the.ports 47 enter the space between the
barrel 26 and ‘shell 43 and pass.between. the
flange 41 and said shell and thence to the
atmosphere through the lower end of the

shell, it: being, of course, ‘understood that at-

the time the exhaust takes place thie upper
end .of the slesve 87 is below said ports. The

cartridge wads which are driven into the-
barrel 96 by. the discharge of a cartridge,

.. are forced. by the return. stroke of the
_plunger back into the socket 18 or the shell
14 and are discharged from the breech-

5%,
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block with the shell. ,

The operation of my improved engine
starter is as follows: The operator having
turned the lever 15 to move the breech-block
12 to place-the shell-receiving socket 13
thereof ihto register with the opening 9—10
through the dash and head 7, inserts a car;
tridge into the socket 13 and then moves the

lever 13 to its normal positien to returd the -

breech-block. into.position for the socket 13
to. register with the barzel opening or. com-

the impact of the sleeve 37 against the.

end. thereof:
uneovers a series of exhaust ports47 through.

a8

bustion chamber 11. As the breech-blockis
returned to-this position, the fingers 24—24
which project from the end thereof under.

‘the spring fingers ¢, ¢ work rearwardly in

contact with the under sides of such spring

fingers and effect a raising of the spring to

the abnormal dotted- position ¢, (Fig. 3).
‘When the breech-block has been: turned a

70

sufficient. distance to place its socket 13 into - -

. full, register with the combustion end of the
-barrel, the fingers 24 will have moved into
.register with.the incuts «, a of the spring 23
.to.release the spring and permit it to actuate
ithe-hammer 22 to strike the firing-pin 20 to
texplode the: cartridge carried by the breech-

barrel imparts a rapid and forceful out-

:stroke to the plunger against the pressure of
|the spring: 42: When the plunger has
'reached: the limit of its outstroke the pawl
81 will have moved into engagement with a

registering tooth in the ratchet 33 ‘due to the

‘tail-piece 34 of thie pawl striking the-bumper
-means. 36. - The explosion or fluid pressure
‘within the combustion end. of tlie barrel -
‘having spent its force upon the plunger and.

-exhausted through.the ports 47 to the atmos--
phere, the spring 42, which was compressed g5
‘upon the outstroke jof the plunger, acts
_thereon to impart a powerful and rapid in-
_stroke thereto and a consequent quick turn-
.ing of the fly-wheel by reason of the pawl 31
‘being in engagement with one of the ratchet
teeth:thereof.  The turning force thus com-
.municated to the fly-wheel is adapted to im- -

part. a sufficient “number of: revolutions

‘thereto. to start the associated engine. When’
the plunger has.reached- the limit of its in-
‘stroke, the pawl' 31 is:moved from engage-
‘ment with the ratchet teeth 33 by reason of’

its tail-piece 84 engaging the bumper means
The force of the instroke of the plunger
when at the limit- of such. movement is. re-
ceived. by the buffer means 45, 46 thus pre-
venting an.abrupt stopping of the plunger
and. lessening to a minimum the jar com-
municated: to the apparatus by such. stop-
ping. When it is desired to again use the
starter the operator raises the handle 15 to
the upper end of the dash slot 17, theréby
turning the breech-bleck socket 13 into reg-
ister' with:the-opening:9,.10, and to effect an
ejection of the contained shell from such’
socket the lever-15 is thrown into the regis-
tering transversely extending portion 172 of
its. guide slot to cause an oscillation of the

lever upon its fulerum 18 to.impart an-in-
-ward.shell ejecting movement. to the ejector-

pin 19. The lever is-then moved into regis-
ter with the major. portion 17 of the guide-
clot ‘and a loaded cartridge is inserted with-.
in. the. breech-bleck. before returning the
same to firing position:.
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In starters of this character heretofore | ger and adapted to cause a return of the

used.,
practice to utilize the explosion actuated
siroke of the plunger to communicate the
starting movements to the engine. It has
been found, however, that the sudden and
powerful impact thus communicated to the
fly-wheel or crank-shaft is very injurious to
the engine and frequently twists or breaks
parts thereof which are not of sufficient
strength to withstand the sudden starting
action thus imparted thereto. It will be ap-
parent, however, with the present form of
starter that the impact of the explosion is
only utilized to compress or store up a start-
ing energy in the spring 42 whereby an even
vielding starting pressure is exerted upon
the fly-wheel or other coacting part of the
engine to start the same, This form of
starter also exerts a gradually increasing
starting pressure upon the coacting rotary
part of the engine duc to the plunger not
being moved as rapidly at the initial or
starting portion of its instroke as it is mov-
ing during the remainder of such stroke.

T wish 1t understood that my invention is
not limited to any specific censtruction or
arrangement of the parts except in so far as
such limitations are specified in the claims.

Taving thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is,— , .

1. In an apparatus of the class described,
the combination with a movable member
having a series of ratchet teeth, of recipro-
cal means influenced to normally stand in
cne position of its movement and movable
from such position by fluid pressure; a pawl
carried by said means for engaging the

ratchet tecth and moving said- member ipon.
a movement of the means to normal posi-

tion, and means for autematically moving
the pawl into and out of ratchet engaging

position at -predetermined peints 1n the

movements of said first means.

9. In an apparatus of the class described,
the combination with a movable member
having a series of ratchet teeth, of a plunger
influenced to normally stand in one position
of its movement and movable from such po-
sition by flnid pressnre, a pawl carried by
said plunger for engagement with said
ratchet teeth, and vielding bumper means
with which a part of the pawl ceacts at pre-
determined points in a movement of the
plunger to move the pawl into and out of
engagement with the ratchet teeth.

3. Tn an apparatus of the class described,
thie combination with a rotatable member, of
a barrel, a plunger movable in said barrel
and having its movements in one direction
actuated by fluid pressure, a part movable
with the planger without the barrel, a coiled
spring acting on said part to oppose the fluid
pressure influenced movements of the plun-

so far as 1 am aware, it has been the | plunger to normal position,

and means for
imparting rotation to said member from a
movement of the plunger to normal position.

4. In an apparatus of the class described,
the combination with a rotatable member, of
a barrel having longitudinally extending
slots therein and provided with exhaust
ports, a plunger movable in said barrel by an
expansion of gases therein, a sleeve freely
encircling said barrel and rigidly attached
to the plunger through said slots, said sleeve
being shouldered at the outer end thereof,
means vieldingly acting on the shouldered
end of the sleeve to return the plunger and
sleeve to normal position after being moved
by fluid pressure, and means carried by the
plunger and automatically operable to.en-
gage and move said member when the plun-
ger returns to normal position.

5. In an apparatus of the class described,
a part having a combustion chamber, a
charge carrying member which is votatable
into positions to receive a charge or to place
a charge carried thereby into register with
said combustion chamber, and yielding me-
chanical means controlled by a rotation of
said member for firing a charge therein.

6. In an apparatus of the class described,
a part having a combustion chamber, a mem-
ber having a charge carrying socket and ro-
tatable to place such socket into charge re-

_ceiving or charge firing positions, and spring

means for firing a charge carried by sai
member. '

7. In an apparatus of the class described,
a part having a combustion chamber therein,

a charge carrying member having a socket

and rotatable to place such socket into
charge. receiving or charge firing positions,

“and a firing-pin automatically operable to fire

a charge carried by said member when its
socket is moved into register with the com-
bustion chamber.

8. In an apparatus-of the class described,
a part having a combustion chamber there-

‘in, & member having a charge carrying socket

and rofatable to place such socket into or
out of register with said chamber, and spring
actuated firing means automatically con-
trolled by the movements of said member to
fire the charge carried thereby when in reg-
ister with said chamber.

9. In an apparatus of the class described,
a movable charge carrying part,and a firing-
pin autematically operable to fire a chatrge
carried by said part when the part is inoved
to a predetermined position.

10. In an apparatus of the class described,
a Totatable charge carrying part, and a firing-
pin automatically operable to fire a charge
carried by sald part when the part is moved
to o predetermined position.

11. In an apparatus of the class described,
a charge carrylng part movable to and from
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charge receiving and firing positions, and
spring firing means automatically controlled
by the movements of said part to fire a
charge when the part is moved to firing po-

sition.

12. In an apparatus of the class described,
a rotatable charge carrying part, a firing
pin, a spring actuated hammer for striking
said pin, and means movable by said part to
retract the hammer and then release it to
strike the fir..g pin at a predetermined
point in a movement of said part.

13. In an apparatus of the class described,
a rotatable charge carrying part, a firing
pin associated with such part, a hammer for
striking said pin, a spring finger attached to
said hammer, and means movable with said
part for moving the spring finger to retract
the hammer and to release the finger to per-
mit it to move the hammer to strike the pin
at.a predetermined point in the movement of
said part. .

14. In an apparatus of the class described,

a member-having a cartridge receiving socket
and movable to place such socket into car-
tridge ejecting or firing positions; and means
operable to move said member and to eject
a cartridge from its socket when moved to
cartridge ejecting position. '

]

15. In an apparatus of the class described,
a member having a cartridge receiving socket
and being rotatable to place such socket in

3¢

cartridge ejecting or firing positions, and .

means movable in one direction to rotate
said member and when said member has
been moved to cartridge ejecting position
being then movable in another direction to
eject a cartridge from the member.

16. In an apparatus of the class described,
a cartridge carrying member rotatable to
cartridge ejecting or firing positions, a lever
fulerumed to sald member for oscillatory
movements in a plane substantially parallel
to its axis and being movable with the mem-

‘ber about its axis, a cartridge ejecting pin

movable by said lever when oscillated upon
its first mentioned fulcrum, and means guid-
ing said lever to prevent it from turning on
its first mentioned fulerum except when the
member is in cartridge ejecting position.

In testimony whereof, I have hereunto

signed my name to this specification in the

presence of two subscribing witnesses. -
WILLIAM EMIL BOCK.
Witnesses:

C. W. Owen,
M. Q. OPPENHEIM.

Copies of this patent méy be obtained for

ﬁvé cents each, by addressing the “ Gommissioner of Patents,

Washington, D, C.”
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