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To all whom it may concern:

Be it known that I, Jou~n B. RUNNER, a
citizen of the United States, residing at
Indianapolis, in the county of Marion and
State of Indiana, have invented certain new
and useful Improvements in Starters for
Hydrocarbon-Engines, of which the follow-
ing is a specification.

This invention relates to improvements
in starters for hydrocarbon explosive en-

. gines, and is particularly adapted to such
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engines used on automobiles and boats.

The object of the invention is to provide
a safety means to prevent injury to the op-
erator and to the machine caused by back-
firtng in the cylinder while the engine is
being cranked 1n starting it.

The object, also, is to provide a simple
and practicable mechanism whereby the ini-
tial rotation of the crank shaft in starting
the engine of an automobile may be secured
by the operator while he remains in his seat
in the machine.

These and other objects of the invention
are accomplished by the mechanism illus-
trated in the accompanying drawing, in
which—

Figure 1 is a side elevation of my inven-
tion showing it in operative relation with
the engine cylinder and crank-case of an
automobile; Fig. 2 is a section on the line
2—2 of Fig. 1, looking in the direction of
the arrows; Fig. 3 is a detail on a larger
scale than shown in Fig. 1 of the mechanism
for throwing the clutch coupling on the
crank-shaft into engagement; Fig. 4 is a

detail in longitudinal section of the spring-

barrel in said mechanism for operating the
clutch-coupling; Fig. 5 is a detail showing
the manner of retaining the locking rollers
in their seats; Fig. 6 is a section on the
line 6—6 of Fig. 2; Fig. T is a section on the
line 7—7 of Fig. 6; Fig. 8 is a section on
the line 8—8 of Fig. 6; Fig. 9 is a section
on the line 9—9 of Fig. 6 part of the case
being broken away; Fig. 10 is a view of the
arm which carries the small ratchet wheels,
showing both ratchet wheels removed, and
Fig. 11 is a view showing both ratchet
wheels and supporting arm for the small
one in section.

Like characters of reference indicate like
parts throughout the several views of the
drawings.

TS T i)

Referring first, particularly to Fig. 1, 12
is a half-clutch on the end of the crank-
shaft of the engine which shaft (not shown)
is located within the casing 13.. 14 is a
cylinder of an explosive engine and 15 is
part of the frame of an automobile, said
frame, cylinder and crank-case being of any
suitable and usual construction. 16 is a
clutch-half mounted on a shaft 17 and which

mates with the part 12 to couple shaft 17"

with the engine crank shaft when the two
parts 12 and 16 are mutnally engaged. The
shaft 17 is longitudinally adjustable and is
moved normally outward by a spring 18 to
separate the coupling. A crank 19 on the
outer end of shaft 17 serves the usual pur-
pose for normally rotating the crank shaft
of the engine, through shaft 17, for starting
the engine.

The operative parts of my invention are
assembled within or secured to a drum-like
case 20 with flat heads and cylindrical sides
which case is fastened to the frame 15, and
surrounds shaft 17. TLoosely mounted on
the shaft 17 and passing through the case 20
is a sleeve 22, the walls of which at its in-

ner end are slotted on two diametrical sides

at 23 to receive the ends of a pin 24 carried
by shaft 17, whereby motion of translation
is transmitted to the shaft independently of
the sleeve, but both sleeve andp shaft must
rotate together.

Mounted on the sleeve 22 in a fixed man- -

ner within the case against the outer head
of the latter is a circular disk 25 which
makes a close fit- within a ring 26 which is
rigidly secured to or is an integral part of
the said outer head of case 20. The ring 26
is provided with recesses 27 to receive 1'oﬁers
28 which bear against the edges of the disk
25. The recesses taper toward the rear or
in the opposite direction from the rotary
travel of the shaft 17 in properly cranking
the engine. The purpose of this is to act
as an automatic lock to the plate 25 and pre-
vent its back movement, while permitting its
unrestricted forward movement. When the
back pressure, however, exceeds a limit of
safety
provide a friction release. This comprises
a pair of brake shoes 30 held in radially ad-
justable holders 81 mounted on diametri-
cally opposite sides of sleeve 22. These
holders have stems which are slidingly held

so as to endanger the mechanism, I
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by blocks 32, and the pressure of the shoes
against sleeve 22 is regulated by set screws
33 passing through threaded openings in
lugs 84 of plate 25, and bearing against the
ends of the stems of said holders. The shoes
will preferably be of indurated fiber, wood
or other material than metal and will enter
an annular channel 86 in the sleeve.
Mounted in a fixed manner on the sleeve
22 is a ratchet wheel 37, and mounted on
sleeve 22 on the opposite side of the ratchet

wheel 37 from brake shoes 80 is an elon-

gated hub 38 one end of which terminates

on the outside of the case 20, and is provided .

with a lever 39 by means of which a rock-
ing movement may be transmitted to the hub
38. The lever 39 will generally be connected
by the usual rods with a hand or foot lever
(not shown), conveniently mounted in the
body of the machine near the operator’s
seat. B

Mounted on the inner end or that end of
the hub 38 which is within the case 20, is.an
arm 40 which carries a small ratchet wheel
41, the function of which is to serve as a
pawl to engage the teeth of the ratchet wheel
37, by the rocking of hub 88, and impart a
progressive rotary movement to the sleeve
22, and through sleeve 22 to the shaft 17.
To avoid a lock between the two wheels 87

and 41 when the arm 40 is moved in a direc- !

tion to secure a new hold of ratchet wheel
41 on wheel 37, and also to release the two
ratchet wheels-in case of backfiring of the
engine, I mount the ratchet wheel 41 on a
block 42 which is slidingly mounted in a
slot 43 extending longitudinally of the arm
40, and provide a shoulder 44 1n the slot to
engage a corner 45 of the block when the
movement of arm-40 is in the direction to
cause its wheel 41 to normally rotate wheel
37. The block will be pressed down con-
stantly by a spring 46. When the arm 40 is
moved in the direction of the arrow, Fig. 9,
the block 42 will engage the shoulder of slot
43 and the teeth of wheel 41 will drivingly
engage those of wheel 87, but when the
movement of arm 40 is in a direction oppo-
site that indicated by the arrow the block
will be released and will move out in its slot
as shown in Figs. 10 and 11, thereby re-
leasing the wheel 37.. As an additional safe
guard. against injury to the mechanism by
back-firing, I provide a cone projection 50
on block 42, on which the ratchet wheel 41
is mounted. The wheel 41 has a correspond-
ing conical hole to receive the cone 50 and
is retained thereon by a bolt 52 by means of
which the frictional engagement between
the wheel and cone may be regulated so as
to cause the wheel 41 to slip on the cone
above a predetermined strain.

I will now describe the means for so mov-
ing the shaft 17 longitudinally in opposition
to spring 18, as to unite the clutch members

H
'

974,525

12 and 16 and couple the shaft 17 to the
crank shaft of the engine. The shaft 17 is
provided with a radially projecting pin 52,
and loosely mounted on the shaft between
said pin and the pins 24 is a collar 53 which
is surrounded by a sleeve 54. The sleeve 54
is supported in a fixed manner by arms 55
from the adjacent drum of the case 20 and
for convenience in assembling, the sleeve 54
and arms 55 will be split, as shown in Fig.
2. The sleeve has a longitudinal slot for the
projection therethrough of a pin 56 carried
by the collar 53. The lever 89 has a pair of
integral ears 58, between which a shoe 59
is pivoted, and this shoe is connected with
the pin 56 on collar 53 by a telescoping rod
60. 'The barrel 61 of this telescoping rod
contains a spring 62 which normaily elon-
gates the rod but allows it to shorten when
an abnormal strain as from back-firing is
delivered to it. A cam flange 64 projecting
from the adjacent head of case 20, in the
path of shoe 59, moves the shoe outwardly,
and by its connection through the rod 60
with collar 53 moves the latter toward the
crank-case 13 and thereby moves shaft 17
longitudinally coupling the shaft 17 to the
crank-shaft of the engine. The position on
the case-head of the cam-flange 64 depends
upon when in the movement of lever 389 it
is desired to couple shaft 17 to the engine
shaft. If it be so placed that the shoe will
be thrown out and the coupling made during
the first period of travel of the lever then
the remaining travel of the lever will oper-
ate through the mechanism as desecribed, in
case 20, to crank the engine, making it un-
necessary for the operator to leave his seat
for this purpose. The lever 39 can be
moved back to first position and a new hold
taken for cranking purposes, and this re-
peated until the engine has started prop-
erly. Every forward movement of shaft 17
will be held by the cam-lock rollers 28 and
in ease of back-firing, injury to person and
machinery is cbviated at three places (1) at
the brake-shoe connection between plate 25

-and sleeve 22, (2) by the disengagement of

ratchet wheel 41 from its mate 37 and (3)
by the easement and uncoupling afforded by
spring 62 in barrel 61.

The operation of my invention is as fol-
lows: When the shaft 17 is disconnected
from the crank shaft of the engine and it is
desired to bring the starting device into
use, the lever 39 is moved toward cam-
flange 64, causing the shoe 59 to be thrown
out sufficiently to press collar 53 against the
radial pins on shaft 17, and move the shaft
longitudinally into clutch connection with
the engine crank shaft, and the engine is
cranked by the continued movement of lever
39. This continued movement of the lever
39 also rotates sleeve 38 on which it is
mounted, thereby oscillating arm 40 and
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engaging ratchet wheel 87 by ratchet wheel
41 carried by arm 40. The sleeve 22 on
which wheel 37 is mounted is thus rotarily
moved and by the friction engagement of
shoes 30 in holdels 81, which holders are
carried by disk 25, the disk 25 will be ro-
tarily moved. When the lever 39 is moved
on its return travel the sliding block on
which wheel 41 is mounted is thrown out of
engagement with shoulder 44 in slot 43,
allowing the wheel 41 to move up out of en-
gagement with wheel 37 and enable wheel
41 to get a new hold on wheel 37. Back
movement of the disk 25 is prevented by
rollers 28 in the rearwardly tapering re-
cesses 27. Injury caused by back-firing is
prevented by the release afforded by the
regulated engagement between the wheel 41
and its cone mounting 50; also by the pre-
determined friction of shoes 30 against
sleeve 22, allowing the release of disk 25
above certain strains, and still again by the
compression of spring 62 in the connection
between the shoe 59 and sleeve 53.

Having thus fully described my inven-
tion what I claim as new and wish to
secure by Letters Patent of the United
States, is—

1. The combination, with an engine, of a
shaft, a coupling for detachably connecting
the engine and shaft, a sleeve mounted on
the shaft, a ratchet wheel mounted on the
sleeve, means for permitting rotation in enly
one direction of the sleeve on the shaft, a
lever having a hub through which the shaft
passes, an arm on the hub of the lever, and
means on the arm for drivingly engaging
the ratchet wheel as the hub is rocked by the
lever.

9. The combination, with an engine, of a
shaft, manual means for rotating the shaft,
a coupling for detachably connecting the en-
gine and shaft, a fixed ring, a circular disk
rotating with the shaft and making a close
working fit in the ring, said ring having
rearwardly tapering recesses next to the
disk, rollers in said recesses to lock the disk
against back travel, and means for permit-
ting the shaft to turn in the disk at a prede-
termined baclk strain comprising radially
adjustable brake-shoes secured to the disk,
and means for regulating the inward pres-
sure of said shoes.

3. The combination, with an engine, of a
shaft, a coupling for detachably connect-
ing the engine and shaft, a fixed ring, a cir-

‘cular disk rotating with the shaft and mak-

ing a close working fit in the ring, said ring
having rearwardly tapering recesses next
to the disk, rollers in said recesses to lock
the disk against back travel, a lever having
a’ hub through which the shaft passes, a
ratchet wheel, means for rotating the disk by
the rotation of the ratchet wheel, an arm on
the hub of the lever and means on the arm

8

for drivingly engaging the ratchet wheel as
the hub is rocked by manually operating
the lever.

4. The combination, with an engine, of a

shatft, a coupling for detachably connecting
the engine and shaft, a fixed ring, a circular
disk rotating with the shaft and making a
close working fit in the ring, said ring hav-
ing rearwardly tapering recesses next to the
disk, rollers in said recesses to lock the disk
against back travel, a lever having a hub
through which the shaft passes; a ratchet
wheel, means for rotating the disk by the ro-
tation of the ratchet wheel, an arm on the
hub of the lever, a ratchet wheel on the arm,
and means for causing driving engagement
between the two wheels at one travel of the
arm and disengagement at the other.
5. The combination, with an engine, of a
shaft, a coupling for detachably connecting
the engine and shaft, a fixed ring, a circu-
lar disk rotating with the shaft and making
a close working fit in the ring, said ring
having rearwardly tapering recesses next
to the disk, rollers in said recesses to lock
the disk against back travel, a lever having
a hub through which the shaft passes, a
atchet wheel, means for rotating the disk
by the rotation of the ratchet wheel, an arm
on the hub of the lever, a ratchet wheel on
the arm, means for causing driving engage-
ment between the two wheels at one travel
of the arm and disengagement at the other,
and means connecting the coupling and le-
ver to connect the shaft by a movement of
the lever.

6. The combination, with an engine, of
a shaft, a coupling for detachably connect-
ing the engine and shaft, a fixed ring, a
sleeve mounted on and rotating with the
shaft, a circular disk loosely mounted on the
sleeve and making a close working fit in the
ring, said ring having rearwardly tapering
recesses next to the disk, rollers in said re-
cesses to lock the disk against back travel,
a friction means for securing the disk to
the sleeve to permit its movement on the lat-
ter under a predetermined strain, a ratchet
wheel mounted in a fixed manner on the
sleeve, a lever having a hub loosely mounted
on the sleeve said hub having an arm, and
means carried by the arm for actuating the
ratchet wheel.

7. The combination, with an engine, of a
shaft, a coupling for detachably connecting
the engine and shaft, a fixed ring, a sleeve
mounted on and rotating with the shaft, a
circular digsk loosely mounted on the sleeve
and making a close working fit in the ring,
said ring having rearwardly tapering re-
cesses next to the disk, rollers in said recesses
to lock the disk against back travel, a fric-
tion means for securing the disk to the
sleeve to permit its movement on the latter
under a predetermined strain, a ratchet
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wheel mounted in a fixed manner on the
sleeve, a lever having a hub loosely mounted
on the sleeve said hub having an arm, means
carried by the arm for actuating the Tatchet
wheel, and means connectmg the lever with
said couphno to operate the latter.

8. The combination, with an engine, of a
shaft, a coupling for detachably connecting
the engine and shaft, a fixed rng, a sleeve
mounted on and I‘Otatlno‘ with the shaft, a
circular disk loosely mounted on the sleeve
and making a close working fit in the ring,

said ring having rearWﬂrdly tapering re-
ces:es nest to the digk, rollers in said re-
cesses to lock the disk against back travel, a
friction means for securing the disk to the
sleeve to permit its movement on the latter
under a predetermined strain, a ratchet
wheel mounted in a fixed manner on the
sleeve, a lever having a hub loosely mounted
on the sleeve said hub having an arm, said
arm having a lengitudinal slot, a block slid-
ingly mounted in the slot, means for locking
and unlocking the block in the slot by the
movement of the arm, and a ratchet wheel
mounted on the block to engage said first
ratchet wheel.

9. The combination, with an engine, of
a shaft, a coupling for detachably connect-

974,525

ing the engine and shaft, a fixed ring, a
sleeve mounted on and rotatmcr with the
shaft, a circular disk loosely mounted on the

sleeve and making a closg working fit in the .

ring, said ring lmvmo rearwardly tapering.

recesses next to the dlsk, rollers in said re-
cesses to lock the disk against back travel,
a friction means for securing the disk to the

(]
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sleeve to permit its movement on the latter

under a predetermined strain, a ratchet wheel
mounted in a fixed manner on the sleeve, a
lever having a hub loosely mounted on the
sleeve said hub having an arm, said arm

having a longitudinal slot a block slidingly .

mounted in the slot, means for locking and
unlocking the block in the slot by the move-
ment of the arm, a ratchet wheel mounted
on the block to engage said first ratchet
wheel, and means carried by the lever for
operating said coupling.

In witness whereof, I have hereunto set
my hand and seal at Indianapolis, Indiana,

40

this 28th day of May, A. D. one thousand

nine hundred and ten.
JOHN B. RUNNER.

Witnesses:
F. W. WogrrNER,
L. B. WoerNzr.
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