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To all whom it may concern:
Be it known that I, ZEBULON S. TAYLOR, a

citizen of the United States, and a resident of
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the city of New York, borough of Manhattan, |

in the county and State of New York, have
invented a new and Improved Sta,rtmﬂ' De-
vice for Explosive-Engines, of which the fol-

lowing is a full, clear, and exact description.

The object of the invention is to provide a
new and improved starting device more espe-
cially designed for use on gas and other ex-
plosive-engines and arrano'ed to give the de-
sired 1n1t1a1 movement to the cylinder-piston
until the first impulse is given to the piston
by the ignited explosive charwe

The 111?611131011 consists of novel fteatures
and parts and combinations of the same, as
will be fully described heremafte: and then
pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,

in which similar charaeters of reference indi-

cate correspondmﬂ' parts in both the views.
Figure 1is a plan view of the improvement

as applled and part of the engine being shown
in section, and Fig. 2 is a Sectmnal 51de ele-
vation of the same on the line 2 2 in F1ﬂ' 1..
The device on which the lmprovement 18
‘shown applied is provided with two cylinders
B, con-

A, each of which contains a piston
nected by a pitman C with a erank-arm D of
the main driving-shaft E of the engine.

~ the duvmg shaft B is mounted to rotate
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loosely a pinion B in mesh with a rack G,
mounted to slide longitudinally in smtable
bearings held on the engine-frame or other
part of the engine, and sald rack is connected
with a eoﬂ-sprmﬂ* H, as is plainly illustrated

in Kig. 1.

On the rack G is plvoted a spring-pressed
catch I, adapted to be engaged by the head
J' of a bar J, secured to one of the pistons B
of the engine, so that when the catch I is in
an outermost p051t1011 by the action of a fixed
cam K then the outward movement of the

piston B causes the head J' of the arm J to !

engage the catch I and move the rack G out-

| wardly against the tension of its spring II as

is plamly illustrated 1n ¥ig. 1.
The forward end of the rack (18 formed
with a head G', adapted to engage a spring-

On.

transversely in suitable bearings and pressed

| on by a spring N, so as to cause the head G’

to engage the catech or bolt I, at the time the
rack G- reaches ifs outermost position, as
shown in Fig..1. The catch L is pivotally

| connected Wlth a lever O under the control

‘tion of the ar row b'.

of the operator.

When the rack G is moved outward by the
action of the piston B and the bar J, as pre-
Vloufsly described, then a rotary momon is

given to the pinion F in a backward direction
'and without affecting the movement of the

shaft E. On the face of the pinion I is piv-

‘oted a spring-pressed pawl F’, adapted to en-

gage a shoulder or tooth E' on the main shaft

E “and said pawl F' is provided with an up-

W&I‘dh’ extendmg arm E? adapted to be en-
gaged by a pin G* held on the rack G, so as
to hold the pawl I T out of engagement with
the tooth or shoulder E’ at the time the rack
(G moves into an outermost position.

When the several parts are in the position

| shown in thedrawingsand it is desired tostart
the engine, then the operator sim ply imparts
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a swinging motion to the lever QO in the diree-

tion of the arrow ¢ to withdraw the cateh or
bolt L. from the head G’ and allow the spring
H to move the rack G inwardly in the direc-
The rack Gin moving in
this direction moves the pin G*away from The
arm. K<, so that the spring of .the pawl B
causes the latter to engage the tooth or shoul-
der E' on the shaft E and as the spring H

imparts a further rear ward or inward move-

3o

ment to the rack G and rotates the pinion F

it 1s evident that the main shaft K 1s rotated,
as the pinion F is now coupled to the shaft
E by the pawl F'. The rotary motion given

to the shaft K by the starting device, as de-

scribed, causes the drawing in of an explosive
charge into the eylinder, so that finally an
1mpulse is given to the piston when the charge
is ex:ploded in the usual mauuerto insure con-
tinuous running of the engine. -
When the rack G moves into a rearmost
position,itscatch I movesin engagement with
the fixed cam K, so as to pro;]ect the catch 1
outwardly into the path of the head J', and
consequently the said head on the next out-
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ward movementof the piston B imparts a for- .

ward sliding movement to the rack G to move

pressed catch or bolt L, mounted to slide | the same back into a set position against the
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. tension of the spring H, it being understood | rack for moving it in one direction, a spring-

that when the piston B reaches the end of its

outward stroke then the head G’ automatic- |

ally engages the spring-pressed eatch or bolt
5 L and the latter now locks the rack G against
return movement. The rack G remains in
this position until it is again desired to start
“the engine by the operatoractuating the lever
O, as aboveexplained. Itis understood that
1o when the rack G has been moved outward by
the head J' of the bar J and the piston B be-
gins its return stroke, then the spring-catch
I is released from the head J' and moves into
~ position out of the pathof the head J' to allow
15 a free reciprocation of the piston B without
~interfering with the inwardly-moving rack G
until the engine is started. . |
- Having thus fully described my invention,
I claim as new and desire tosecure by Letters
20 Patent— | |
1. Astarting deviceforengines,comprising
a spring device, adriving connection between
the spring device and the engine-shaft, a de-
vice for locking the said driving connection
25 to the shaft to turn the same, means carried
by the engine-piston forsetting the said spring
device against the tension of its spring, and
means carried by the said spring deviece for
releasing the said locking device, substan-
- 30 tially as set forth. o
: 2. Astartingdevice for engines,comprising
- & spring device geared with the engine-shaft,
- a cateh carried by said spring device, a set-
ting device carried by a reciprocating part of
35 the engine for engaging said catch to set the
spring device, means for moving the said
catch into the path of the setting device, and
-means for locking the spring device in its
set position, as specified. |
40 3. A starting device for explosive-engines,
comprising a pinion mounted loosely on the
engine-shaft, a locking connection between
the pinion and the shaft, a spring device for

rotating the said pinion, means carried by a |

45 reciprocating part of the engine for setting

- the-said spring device, means for automartic-

ally locking the spring device in its set posi-

tion, and means carried by the said spring de-

vice for releasing the locking connection be-

so tween the pinion and the shaft, as set forth.

4. A starting device for explosive-engines,

comprising a rack, a pinion mounted loosely

on the engine-shaft and in mesh with said

rack, aspring connected with said rack,means

55 carried by a movable part of the engine to im-

- part a sliding movement to the rack against

the tension of its spring,to set the rack, means

for locking the rack in its set position, a de-

vice for locking the pinion to the shaft, and

6o means carried by said rack for engaging and

releasing the device for locking the pinion to

the shaft, for the purpose set forth.

5. A starting device for explosive-engines,

comprising a rack mounted to slide in suit-

pressed catch pivoted on the rack, a bar car-
ried by a reciprocating part of the engine,and

provided with a head adapted to engage the -

said cateh to move the rack outwardly against
the tension of its spring, a pinion on the en-
oine-shaft and in mesh with said rack and ar-
ranged to rotate the shaft in a forward direec-
tion, and a locking device under the control
of the operator and adapted to antomatically
lock the rack in its outermost position, as set
forth. | |

6. A starting device for explosive-engines,
comprising a rack, a pinion in mesh with the

| rack and arranged to rotate the engine-shatt

in a forward direction, a spring connected
with said rack, a movable device carried by
saidrack and adapted to be engaged by a mov-
able part of the engine to impart a sliding mo-

tion to the rack against the tension of its

spring to set the rack, a spring-pressed catch
mounted to slide in bearings and adapted to
automatically engage the said rack to hold
the same in its set position, and a lever to

which said catch is pivotally connected, sub-

stantially as set forth.

7. A starting device for engines, compris-
ing a rack, a pinion in mesh with the rack and
arranged to rotate the engine-shaft when the
rack is moved in one direction, a spring con-
nected with the rack, a bar carried by a pis-
ton of the engine and provided with a head,
a spring-pressed catch carried by the rack
and adapted to be engaged by the head of sald

‘bar to set the said rack against the tension of

its spring, a cam for moving the said catch

into the path of the said head, and a locking

device under the control of the operator and

1 adapted to automatically lock the rack inits

set position, as specified. |

8. A starting device for engines, compris-
ing a rack having guided movement and pro-
vided with a head at its outer end, a pinion

mounted loosely on the engine-shaft and In

mesh with said rack, a spring connected with
said rack, means carried by a reciprocating
part of the engine for setting the rack against
the tension of its spring, a spring-pressed
pawl pivoted on said pinion and adapted to
engage the engine-shaft to lock the pinion
thereto, the said pawl being provided with an
arm, & locking device for engaging the head

of the rack to hold it in its set position, and.
a projection on the said rack for engaging the

arm of the pawl to hold the latter out of en-
gagement with the shaft at the time the rack
moves into its set position, substantially as
described. .
In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.
| ZEBULON 5. TAYLOR.
Witnesses: - |
E1LIZABETH GARDNER,

65 able bearings, a spring connected with said i =~  MARGARET B. GARDNER.
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