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- UNITED STATES

PATENT OFFICE.

GILBERT N. McMILLAN, OF BUFFALO, NEW YORK.
| 'STARTING DEVICE FOR EXPLOSIVE-ENGINES.

No.817,266. -

Specification of Letters Patent.

3,1904, Serial No. 235,294,

Application filed December

To all whom it may concern:

Be it known that I, Gr.sErT N. MCMILLAN,
a citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented a new and useful Im-
%rovement 1n Starting Devices for Expldsive-

ngines, of which the following is a specifica-
tion. |

This invention relates to hand-operated de-
vices for starting internal-combustion or ex-
plosive gas - engines the pistons of which

press the explosive charge to effect the initial
‘explosion and start the automatic operation
of the engine. Such engines
.started by means of a crank, lever, or the like
‘applied to the engine crank - shaft or other
'leaft' driven by the engine. It happens not
infrequently that the charge is fire prema-
20 turely, owing to one cause or another—such ,
for instance, as a faulty igniter or the over-
heating of the cylinder—thereby causing a
reverse or backward rotation of the engine-
shaft. Such backward rotation of the en-
gine-shaft if imparted to the starting crank
or device when the operator is exerting pres-
sure thereon to effect the forward rotation of
the engine-shaft is very liable to seriously in-
Jure the operator.

The objects of this invention are to pro-
vide a simple and desirable device by which
the engine-shaft can be rotated forwardly to

‘start the engine, but which is positively pre-
vented from taking any part in the reverse
rotation of the engine-shaft in the event of a
premature explosion, and, further, to so con-
struct the starting device that it will be

thrown out of action by the forward rotation
of the engine-shaft after the engine has been
started.

In the accompanying drawings, Figure 14s

‘2 longitudinal sectional elevation of an en-
gine-starting device embodying the inven-

‘tion. Fig. 21s a transverse section, on a re-

‘duced scale, of the clutch, showing one of the
clutch members in elevation. Fig. 3is a sec-
tion, on a reduced scale, of the clutch, show-
ing the clutch members in edge elevation.
Fig. 4 1s a transverse sectional elevation in

15

45

- 50 line 4 4, Fig. 1, showing the ratchet mechan-

~1sm for holdi

g the starting-shaft from back-
ward rotation. '

must ordinarily be moved manually to com- |

1n the several figures. |
A represents one end of a shaft, which may
driven by
‘g device is coupled to start the eneine.
B represents a manually—operatef
shaft, which is provided at its outer end wit

turning it and
gine-shaft A by some means w

orwardly—Dby the startin
mitted to rotate backwardly
shaft. The means shown
are constructed as follows:

| D" represents a comp
member which is slidable on the

which for this purpose may be square or an-
gular and passes through a correspondingly-
shaped central hole in the clutch member 1),
The clutch members are provided with inter-

rounded edges d®, which are yieldingly held
interlocked or in operative rela,tionx%y suit-
able springs ¢, arranged between and bearing
at opposite ends against the sliding cluteh
member D’ and a plate E, which is fixed on
the starting - shaft. The pressure of the
springs ¢ and inclination of the edges of
the mterlockin

SO Froportione§ that they will remain inter-
locked and cause the engine - shaft to turn
with the starting-shaft until the charge is
compressed and the engine started, while a
premature explosion and pressure acting to
turn the engine-shaft backwardly will cause
the separation of the clutch members, thus
allowing the member D to turn rearwardly
with the engine-shaft independently of the
other clutch member. The clutch members
and springs are inclosed by a suitable shell or
casing f, secured to said plate E. The clutch
member D is provided with a hollow hub or
sleeve G, which loosely surrounds the engine-

e N O T

I shaft A and is provided at its end with g

| . Lake letters of reference refer to like'_pa;r_ts -

locking projections d’ @2, having inclined or
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be the engine crank-shaft or other shaft
the engine and to which the start-

8o

projections of the clutch are *
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| @ hand crank, lever, or other device C for ;-
is releasably coupled to the en- i Al
Eereby‘ the.en-" "2 il
{gme—sha,ft can be turned in one direction— . < Ry
-shaft and is 'p'er-f; ' L
and preferably. ... » 7 i
are ordinarily-{-forwardly also independently of the starting-’: i anig
for this purpose vi reu
D . represents a" i

| clutch disk or member which is connected to- 70
the mner end of the starting-shaft by ascrew . . i
or stud d, on which it is free to revolve, and '\ ©. .. i}
lementary clutch disk or = - .+~ §
starting- -~ . - . 0

shaft toward and from the other clutch mem- & U™

ber, but is held against rotation on the shaft,
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notch ¢, which when the startin%-shaft 1s | starting - shaft and hand -crank cannot be

moved axially inward and turned forwardly
engages a coupling stud or pin ¢’ on the en-
gine-shaft and causes the latter to turn also.
The notch has an inclnied edge ¢?, against
which the coupling-pin ¢’ acts when the engine
1s started and the engine-shaft A turned for-
wardly to throw the sleeve G outward out of
engagement with the coupling-pin. Other
clutches and coupling devices capable of the
actlon described can be employed in place of

those described.
The starting-shaft is free to turn forwardly,

~ but 1s posttively held from rotation in the op-
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posite direction or rearwardly by suitable
means, which in the construction shown con-
sist of a ratchet-wheel H, secured to the
starting-shaft and provided with teeth which
are engaged by pawls & &/, pivoted on a sta-
tionary support I, which may constitute a
part of the vehicle or other frame on which
the engine 1s mounted. The disposal of the
pawls 1s such that one 1s always in holding
engagement with a tooth of the ratchet-
WheeT, thus preventing any rearward move-
ment of the Fatter.

The starting-shaft, which 1s square, 1is pro-
vided with a thimble or bushing k, which is
externally cylindrical and capable of rota-

tion in bearing - holes 4’ 1n the stationary:

frame. The ratchet-wheel 1s fixed to this

thimble 2. This construction affords a bear- |
- 1ng for the outer end of the starting-shaft and

permits the latter to be moved longitudinally
to couple the clutch-sleeve G with and un-
couple it from the engine-shaft without the
ratchet-wheel partaking in the longitudinal
movement of the shaft. The outward move-
ment of the shaft is preferably limited by a
collar /, fixed thereon and adapted to strike
the thimble. Holding means of other con-
struction to prevent rearward rotation of the
starting-shaft can be used.

The operation of the starting device 1s as
follows: The operator pushes the starting-
shaft B, together with the parts carried
thereby, nward and turns the hand-crank in
a forward direction, as indicated by the ar-
rows In Kigs. 1 and 4, thereby engaging the
coupling-pin ¢’ of the engine-shaft in the

notch ¢ of the clutch-sleeve G. The engine-

- shatt will be turned with the starting-shaft

55
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in the further forward rotation of the latter
and the engine started. When the starting-
shaft 1s stopped or the speed of the engine-
shaft 1s greater than that of the starting-
shaft, the coupling-pin ¢’ will pass out of the
notch ¢ in the clutch-sleeve and throw the
latter outward, and the engine-shaft will con-
tinue 1ts forward movement independently
of the starting-shaft. Should the engine fire
prematurely or the engine-shaft be rotated

turned back with the engine-shaft on account
of the engagement of the pawls h &’ with the
ratchet-wheel H; but the clutch-disk D’ will
yield so as to disengage the clutch projec-
tions and permit the clutch member D and
engine-shaft to rotate rearwardly independ-
ently of the starting-shaft and crank. No
rearward movement can be imparted to the
starting-shait, and the operator is absolutely
protected against injury.

I claim as my invention—

1. The combination of an engine-shaft, a
starting-shaft, means connecting said shafts
and constructed to cause .theém to turn to-

gether 1n one direction- and having a part

movable in a direction endwise of said start-
ing-shaft to release the. engine-shaft and al-
low 1t to rotate in the opposite direction in-
dependently of the starting-shaft, and means
for positively holding the starting-shaft from
rotation with the engine-shaft in said oppo-
site direction, substantially as set forth.

2. The combination of an engine-shaft, a
starting-shaft, means connecting the engine
and starting shafts and constructed to cause
the former to turn with the latter in one di-
rection and to release the engine-shaft and al-
low 1t to rotate in the opposite direction in-
dependently of the starting-shaft, means for
positively holding the starting-shaft from ro-
tation 1n said opposite direction, said start-
ing-shaft being movable relative to said posi-
tive holding means to allow the independent
rotation of the engine-shaft, substantially as
set forth. —

3. The combination of an engine-shaft, a 1oo

starting-shaft, a clutch connecting said shafts
and consisting of a member connected to
each of said shafts and constructed to cause
said shafts to turn together in one direction,

means for positively holding the starting- ros

shaft from rotation in the opposite direction,
one of sald clutch members being movable
endwise of the starting-shaft to release said
engine-shaft and allow it to rotate independ-

ently in sald opposite direction, substantially 1ro

as set forth. |

4. The combination of an engine-shaft, a
starting -shaft rotatable in one direction,
means for positively holding the starting-

shaft from rotation in the opposite direction, 115

a clutch member connected to said starting-
shatt, a cooperating clutch member releas-
ably coupled to said engine-shaft, and means
for releasably holding said clutch members in

driving relation, sald starting-shaft being 12c

movable endwise relative to sald positive
holding means to release said second clutch
member from the engine-shaft, substantially
as set forth.

5. The combination of an engine-shaft, a 123

for any reason In a rearward direction, the | starting-shaft rotatable in one direction, an
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operating-handle fixed thereto, aratchet-and- | disks in driving relation, substantially as set

pawl mechanism for positively holding the
‘starting-shaft from rotation in the opposite
direction, a clutch-disk which 1s connected
with said engine-shaft, a codperating clutch-
disk which turns with and is slidable on the
starting-shaft to release said engine-shaft,
and springs for yieldingly holding said elutch-

forth. | 10

Witness my hand this 29th day of Novem-

ber, 1904.
GILBERT N. McMILLAN.
Witnesses: *
CHARLES W. PARKER,
Epwarp C. Harp.




	Drawings
	Front Page
	Specification
	Claims

