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- Injuring the person operating ‘the starting-
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To all whom it may concern.:

.Be 1t known that I, Crarres P. CARY, a
citizen of the United States, and resident of
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and
useful Improvements in Safety Starting De-
vices for Explosive - Engines, of which the
following, taken in connection with the

‘accompanying drawings, is a full, clear, and

exact description.
- This invention relates to manually oper-
ated cranks required on internal combustion
motors for the purpose of starting the rota-
tion of the engine-shaft to compress the
explosive charge and effect the initial explo-
slon necessary to start the engine. It is a
well known fact that in said operation of
starting the engine the Initial explosion is
sometimeseffected prematurely, which causes
a back action of the engine-shaft and a
correspondingly back thrust of the hand-
crank. Such action is liable to injure the
person operating the crank. |

The object of this invention is to provide
simple, inexpensive, compact and safe means
for guarding against the said hability of

And to that end the invention con-
sists in the improved construction and com-
bination of the component parts of the at-
tachment of the starting crank hereinafter

desecribed.

In the accompanying drawings, Figure 1

f the engine-
shaft and the attaching end of the starting
crank with the axial support thereof shown

in longitudinal section: Fig. 2 is a longi-

tudinal section of the attaching end portions
of the aforesaid shaft and crank: Fig. 3 is a
transverse section on the line — X3
Fig. 2: Fig. 4 is a detached face view of the
cam-ring: Kig. 5 is a face view of the inner
end of the crank: Fig. 6 1s a transverse sec-
tion on the line —Y—Y— in Fig. 1: And
Fig. 7 is a detached plan view of the dog
which detains the cam-ring. _ | ~

—a— denotes the engine-shaft which is

“usually a crank-shaft operated by the pistons
of.the engine as is well known by persons

famuliar with the operation of explosive-

~engines.

jourmalbox of said .shafi.

b— represents the axial support or
_ Seld
may,be part of the frame of the engine.
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Support
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. teeth ——f
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c—— represents the attaching end of the
starting-crank which is supported axially in

line with the shaft —a— and movable longi--

tudmally toward and from the end of said
snaft.  To safely support the said crank as
aforesaid I prefer to form the axial support

b— with a longitudinal extension ——d ,
1 which the starting crank is journaled.
To limit the longitudinal movement of said

crank so as to retain it supported in the

extension —d—, I form the interior of said
extension with a ecircumferential rtabbet

e— extending the greater portion of the
length of the extension —d and out through
the end thereof. The attaching end —¢
of the starting-crank is formed with a head

J/— which 1s journaled in the outer end-
portion of the rabbet —e A shank —#1
extends from' the head —f— beyond the
mner end of the rabbet —e— and is of the
same diaieter as the interior of the axial
support —b— in which the inner end of the
shank —f'— is journaled. At a suitable
distance from the head J—1s a collar —q
pined onto the shank —f'— or otherwise
rigidly attached thereto.

The mner end-portion of the rabbet —e

is occupied by a spiral-spring —A-— which

presses on the mner side of the collar —(—
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to push the crank from the end of the shaft

a In the part of the rabbet between
the collar —g— and head —7— is a suitable
stop to limit the outward movement of the
crank. To allow the attaching end —e— of
the crank to be inserted or to be withdrawn
from its support —d— when desired. I
form the aforesaid stop of a removable screw

1— passing throuch s threaded aperture

?;1
support —d— and into the rabbet.

- To the adjacent ends of the shaft —a—
and crank —e-
ing-clutch-members preferably consisting
of cylindrical heads —j—j— of smaller diam-
eter tnan the interior of the axial support

b— and formed with beveled eNgaging

and with studs —j'—j— wliie:
are rigidly secured in sockets 1,7
ends of the shaft and crank, preferably by
means of pins —I
through the shaft
through the studs

_ and

(I

and ¢rank —e
i

P

~ The described construction of the attach-
1 ment of the clutch-members to the shuft and

arerigidly secured codperat-

passing transversely
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in the wall of the rabbeted part of the - _

96

100

— in the

105



=

crank 1s sirﬁple_ and easily e

ring is formed with a ratchet —o
engaged with the teeth of a dog

- posed in a tubular projection —¢— project-
10

4

_ | rected and ren-
ders the efficiency thereof safe and reliable:

- —n—represents a ring which is interposed
between

cen the ends of the shait —a— and
erank —c¢—, 'and rotatable independently
thereof. The outer periphery of the said

p— d1s-

H— and

ing radially from the axial support
having a cap —r

interposed between the cap —r— and outer
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starting crank —¢
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the crank —¢

end of the dog serves to hold said dog yield-
ingly in engagement with the ratchet —o
The side of the ring —n

facing the end of
is formed with outwardly
inclined cams —u—
engage correspondingly inclined bearings
2»— formed on the adjacent end of the
crank —¢ it will be observed that the
1s held normally iree or
disengaged from the engine-shaft —a— by
the action of the spring —h— and is retained

in line with the said shaft by its support in
the extension —d
e

d— of the axial support
Said axial support and its extension
form a housing which completely incioses

‘all parts of the safety starting-devices em-

ployed between the shaft and crank and thus

shield and protect said parts from dust and

mud which would be liable to mupair the et-

ficiency and durability of said devices.

To start the engine the person in charge

must first push the crank inward in its afore-
said support so as to cause the clutch-mem-

bers —j—j— to interlock as shown mn Kig. 2
of the drawings. Then by turning the crank
—c¢— 1n a direction which causes the abrupt
sides of the teeth —t—%— of the two ciuteh-
members to engage each other, the engine-
shaft receives rotary motion from the crank.

In case the said shaft receives sudden reverse

45
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‘ment throws the clutch-members

motion, incident to premature ignition of the
explosive charge, the ring ——n— is held sta-
tionary by the dog —p
ratchet —o— of said ring. This causes the
crank —c¢— to be pushed outwardly by the
inclined bearings —wv-— thereof sliding off
from the cams—u— of thering. Saldmove-
1

out of engagement and -thus relieves the

- erank —c— from severe shock due to the re-
 verse action of the engine-shatt.

55

60

collar —¢g-

* .The crank —c¢— can be removed from 1ts
axial support —d-— by turning the screw

i— S0 as to cause it to move out of the
rabbet —e— and thus allow the crank to be
withdrawn from its axial support —d-— when
necessary for repairs or removal of either the
or spring —h
retain the ring —n— in its position in rela-
tion to the dog —p— while the erank —c—

" is removed as aforesaid, I form.the exterior

of said ring with a circumferential groove |
. 2 . |

which 1s

| . suitably secured to the:
end of thesaid projection. A spring —s-

which are adapted to

engaging the

in order to.

238,221

—p*—, and provide the dog —p— with a
pln or stud
What I claim as my invention is:—

1. The shaft and crank formed with sock-

etk

ets intheir adjacent ends, codperating cluten-
members formed with studs rigidly secured

in said sockets, the end of the crank formed
with inclimed bearings, a revoluble ring mter-
posed between the crank and shaft and
formed with cams disposed to engage the
said inclined bearings, and a detent engag-
ing said ring, in combination with the axial
support formed with an extension jomtly -

closing the aforesaid parts and provided

with means for limiting the movements of
the crank to and from the shaft. |
2. The combiration, with theengine-shatt,

of the longitudinally movable starting crank
formed with outwardly meclined bearmmgs on

1ts Inner ‘end, a ring interposed between the

shaft and crank and provided with.corre-
spondingly inclined cams facing the end of

the crank, the periphery of said ring being
formed with a circumferential ratchet, the

axial support of the shaft formed with a tu-

bular radial projection and with an exten-
sion inclosing the aforesaid parts, a dog dis-
posed in said radial projection and engaguig

the aforesaid ratchet, a spring pressing the ¢

dog toward said engagement, and codpera-
tive clutch-members fastened to the adja-
cent ends of the shaft and crank as set torth.

3. The combination, with the engme-shaftt,
of 1ts axial support formed with a longitudi-
nal extension, the starting crank journaled
in said extension and movable longitudinally
and formed with outwardly inclined bear-
ings on its inner end, a spring disposed to

force the crank outwardly, a stop lLimiting

the outward movement of the crank, codp-

| erating clutch-members fastened to the ad-

jacent ends of the shaft and crank, a ring m-
terposed between the shaft and crank and
formed with outwardly melined cams dis-
posed to engage the inclined bearings of the
crank, a circumnferential rack formed on the
periphery of the ring and a detent engaging

said ratchet as set Torth.

4. The combination, with the engiilé-shaft :

of 1ts.axial support formed with a longitudi-'

nal extension and with an mternal cireum-

ferential rabbet in said extension, the start-

ing crank formed with a head journaled m
the outer end portion of said rabbet and
formed with a shank of the same diameter as
the interiorof the aforesaid axial support and

extending from the aforesaid head beyond

the rabbet, a collar attached to said shank,

‘a spring seated in the rabbet and bearing

on the mmner side of the collar, a stop disposed
between the collar and head of the crank fo

limit the outward movement of the crank,

cotperating clutch-members fastened to the

-p'— which engages the groove
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adjacent ends of the shaft and crank, a rota~ 136
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| ta'.blefrin'g interposed between the said ends

and formed with outwardly inclined cams
facing the end of the crank, correspondingly
inclined bearings on the imner end of the
crank, and means for holding the said ring
stationary to push the crank out of engage-

- ment with the shaft by the engagement of

10

15

the aforesaid cams and bearings. -
5. The combination, with the engine-shaft,
of 1its axial support formed with a ongitudi-

nal extension and with an internal circum-
ferential rabbet in said extension, the start-.
ing crank formed with a head journaled in
-the outer end

portion of said rabbet, and
with a shank of the same diameter as the in-

terior of the aforesaid axial support and ex-

- tending from the aforesaid head beyond the
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ratchet, a collar attached to said shank, a
spring seated in the rabbet and bearing on
tﬁi mner side of the collar, a screw-threaded
af_)erture extending radially through the wall
of the rabbeted portion of the aforesaid lon-
gitudinal extension between the head and

collar of the crank, a screw passing through |
sald aperture, cooperating clutch-members

8 rotatab _
‘and crank and formed with correspondingly
‘inclined cams facing the end of the crank and

3

attached to the adjacent ends of the shaft
and crank, a rotatable ring interposed be-
tween the shaft and crank and formed with a
ratchet on its periphery and with outwardly
inclined cams on the side facing the crank,
correspondingly meclined bearings on the in-

30

ner end -of the crank, a pawl engaging said -

ratchet and a spring pressing said pawl into

engagement all combined to operate as set -
forth. ' |

~ 6. The combination, with the engine-shaft,

of a removable starting crank formed with

ouxtwa,rdl{r inclined bearings on its inner end,
e ring inte’rpose(f between the shaft
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provided with an external circumferential

groove, cooperative clutch-members fixed to

- the ends of the shaft and crank, and a detent
engaging the ring and provided with a stud

engaging the groove of said ring as set forth.

| CHARLES P. CARY.
Witnesses:

- J. J. Liaass,
J. N. Scism.
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