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LYNYN, MASSACHUSETTS,”ASSIGNORS, BY
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HYDROCARBON-MOTOR.

No. 858,844,

Specification of Letters Patent.

Patented July 2, 1907.

Application fled May 25,1803, Serial No. 168,601,

To all whom it may concern: .

Be it known that- we, Exrasrrs E. WiXkKLEY and
Frep V. Harr, citizens of the United States, residing
at Lynn,.in the county of Essex and State of Massachu-
setts. have invented certain new and useful Improve-
ments in Hydrocarbon-Motors; and we do hereby de-
clare the following to be a full, clear, and exact descrip-

~ tion of thie invention, such as will enable others skilled
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in the art to which it appeftainé to make and use the

same. o
The present invention relates to hydro-carbon mo-

tors aiid more particularly to that classof motors which: |

are adapted to. be reversed in their direction -of rota-
tion while in continuous operation.

In our pending application Ser. No. 112,242, filed
July 18, 1902, we have described ‘and claimed a hydro-
carbon motot in which the direction of rotation is auto-
matically revérted by the compression, that is, by the
expansion .of . an unéxploded - charge after the motor
has momentarily come torest during. & compression

stroke.. - Theimpulse given tothe piston by the expand--

ing conipressed charge id augmented by exploding the

"charge during this expansion stroke of the piston, thus |

establishing the cycle of operation of the motor in the
reverse direction, the times of operation of the ignition
device and of the valves being properly shifted therefor.

In the present invention the same method of revers- |,
ing the motor is employed as in our pending applica- -

tion, and one of the objects of the present invention Is
to simplify the construction of the controlling devices,

so that. the operator by a single movement of one-hand
1nay reverse the motor af will.

A further object is to simplify the construction and
improve the operation of other portions of the mech-

anism so that the possibility of derangement of the

parts and failure of the motor to reverse shall be reduced
to 2 minimum. .

" \ith these and other objects in view' apparent to
those skilled in the art, our presernt invention consists
of the devices and combinations of devices hereinafter

. described- and claimed. |
In the accompanying drawings which illustrate a
preferred form of our invention, Figure 1 is a front ele-

vation of our improyed hydro-carbon motor with fly
ﬁ'heel_ removed; Fig. 2 is a side glevation of the same;
Fig. 3 shows the'ignition device separate from the motor
and with parts removed; Fig. 4 isan enlarged view on
line x—a Fig. 5 looking toward the right showing a por-

tion of the reversing raechanisin; Fig. 5 isa correspond- |

ing view on line y—y Fig. 4looking toward the left; Fig.
6 is & bottom plan view of the reversing lever and parts

carried thereby on line 2—z Fig. 4: Fig. 7 isa front ele-

vation of the lever; Fig. 8 18 & front elevation of tl_lé

| sliding member carried by said lever; Iig. 9 is a top
plan view of the actuating mechanism for the ignition.
' device and the exhaust valve with the cams and cam

shaft removed; Fig. 10 is an enlarged view on line a—a,
Fig. 9, looking toward the right, showing the actuating
mechanism for the ignition device; and Fig. 11 is an
enlarged view on line b—b, Ig. 9, looking toward the
right, showing the actuating mechanism. for the ex-
haust valve.

The cylifider, the piston arranged to reciprocate.

therein, the shaft, the suction-operated inlet valve, the
ignition device, and the exhaust valve in our improved
hydro-carbon motor are-all of the usual or ordinary
type. The actuating mechanism for the ignition de-
vice and exhaust valve, however, differs from that or:
dinarily employed on these motors, and. comprised
briefly two sets of cams for actuating. the ignition de-

vice and exhaust valve, one get timed for forward rota-

tion and.the other set for reverse rotation of the motor,
a spring-actuated shipping device for throwing one set

out of and the other into operation, a- detent for pre-
venting the shipping device from operating, means for
-rendering the ignition device inoperative, and mech-

anism operating upon a reversal in the direction of ro-
tation of the motor to actuate the detent and to actuate
and render operative the ignition device. .

- As shown in Fig. 1 our motor comprises the cylinder
1 in which reciprocates the piston 2 which imparts mo-

tion to the shaft 3 through the connecting rod 4 and

crank 5. The explosive.mixture enters the cylinder

from a suitable carbureter or other.device {nof shown)
through the inlet port 6 having the suction-operated
inlet valve 7, and -aiter compression is ignited by an
electric spark, the ignition device being of the ordinary
make-and-break type having the fixed electrode 8 and
movablé electrode 9 mounted in the base or support 10
seciired to the wall of the cylinder. The fixed elec-
trode is electrically insulated from the support 10 and
is connected with one pole of a battery (not shown) or

other suitable source of électrit_:ity by means of the wire

11. The other wire 12 ¢f the circuit is connected tothe
threaded pin 13 which is secured in the support 10 and

_projects through' the cover plate 14. The movable
electrodé is actuated by means of an.arm 141 rigidly -

connected therewith and from which projects the pin
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142. One arm 15 of a bell ¢rank lever mounted upon -

the stud 16 projecting from the support 10 engages one

‘side of the pin 142 to actuate the.arm 141 to sWing the

movable electrode 9 out of contact with the fixed elec-
trode 8 to cause a spark within the cylinder, a spring 17

secured upon an grm 15 engaging the other side of the.
pin to swing the movable electrode into contact with
the fixed electrode, ‘the spring yielding after the elec-
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trodes'are in contact.to permit further movement of ihe
arm 15 without injury to any of the parts, ‘The other
arm 18 .of the bell crank iever is actuated by the verti-
cally reciprocating rod 19 normally held depressed by
the spring 20 and raised against the tension of the
spring by mechanism hereinafter to be described.

The burned gasesare expelled through the outlet port
21 provided with the exhaust valve 22 normally held
closed by the spring 23 engaging at one end a boss or

abutment 24 in the head of the cylinder and at the other
the top of the cap 25 provided with the projections 26

extending from opposite sides near the bottom. The
nuts 27 permit the position of the projections 26 to be
properly adjusted. The valve stem is depressed and
-the valve opened by means of the lever 28 Ppivoted at
29 and having the bifurcated or forked end 30 which
straddles the cap and engages the projections 26 there-
on. The opposite end of the lever 28 is raised by
“hereinafter to be described. |

. As shown in Fig. 2 the.main shaft 3 of the motor is
-mounted in suitable bearings 32 and, as is the practice

- -eans of the rod 31 which is actuated by mechanism

" with hydro-carbon motors, is provided with a fly wheel

26

(not.shown) which is securely keyed upon the tapered
portion 33 of the shaft. The cylinderis water-jacketed

~-and circulation is maintained by means of a pump (not

shown} operated by an eccentric (not shown) and eccen-

30

~ other of the cams and in turn actuating the vertically
36

40

_ tric strap 34 and rod 35.

The mechanism for actuating the iglﬁtion device and
-the exhaust valve comprises briefly-a cam shaft driven
from the main shaft of the motor and provided with two

' 86t8 of cams, one for forward rotation and the other for

reverse rotation, and cam levers actuated by one or the

reciprocating rods 19 and 31 to actL‘te the ignition de-
vice and exhaust valve, the cam levers being movable
laterally.to be brought into position to beé éngaged by
one or the other of the cams according to the direction

of rotation of the motor. - ~ .o |
Ag shown on the drawings the cam shaft 36 is driven

- by gear 37 from gear 38 upon the main shaft and the

45

50

intermediate gears 39 and 40, gear 39 being twice the
diameter of gear 38 s0 that the cam shaft 36 rotates at
half the speed of the main shaft as is the practice with
four-cycle motors. Sécured upon the cam shaft by the
pin 41 is a cam member 42 eafrying the cam disks 43
and 44. TUpon the ¢am disk 43 are the cams 45 and 46
for actuating the ignition device during forward and
reverse rotation respectively, what we call forward ro-
tation of the motor being that indicated by the arrow
in Fig. 1. Upon the cam disk 44 are formed the cams

47 and 48 for actuating the eéxhaust valve during for-

55

ward and reverse rotation respective‘ly. |
Pivotally mounted upon the eccentric 49 secured
upon the shaft 50 by means-of the taper pin 51 is-the
cam lever 52 having a bifurcated end in which the
block 63 is pivoted. A finger 54 depending from the

- block engages the periphery of the cam disk 43 and is

60
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actuated by one or the other of cams 45 and 46. The

‘block is normally held from turning upon its pivotal

support and in the position shown in Fig. 10 by means
of the bolt 55 guided in the cylindrical recess 56 in the

<cam iever 32,  the head 57 of which bolt 15 pressed

against the block by means of the coiled spring 58.
If by any chance the cam disk should be so rotated

that the abrupt face of either cara is brought against

the finger 54, the block will turn upon 1ts pivot, forcing
the bolt farther into.the recess agalnst the tension of
spring 58 and saving the parts from injury.

The eccentric 49 is formed with a cylindrical portion

| 60 upon which is pivoted -the lever 1 provided with

the horizontal-part 62 and the vertical portion 63 de-
pending therefrom and having the beveled end G4 ar-
ranged to be engaged by the abutment or projection
65 upon the cam lever 52. The top of the horizontal
portion 62 engages the bottom of the rod 19 for actuating
the ignition device and raises the same as cam 45 or 46
passes beneath the finger 54. .
Pivotally:mounted upon the shaft 50'is the cam lever
66 having a forked or bifurcated end in which is piv-
oted the cam roll 67 arranged to be engaged by -one or
the other of cams 47 and 48. A projection 68 on this
lever engages the bottom of rod 31 and raises the same
to open the exhaust valve at the proper time in the

| cycle of operation of the motor. All three levers 52 ,
61 and 66 are confined between, the flange 70 on the ec-

centric 49 and the collar 71 pinned upon the shaft 50 so
‘that longitudinal movement of the shaft in its bearings

70
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88

72 and 73 will ship all three levers, shifting the cam -

levers from one set of cams to the other, so that the

times of operation of the ignition device and of the ex-
haust valve shall be shifted for rotation in the opposite

| direction, the rod engaging portions 62 and 68 being

sufficiently- long* to permit this movement without
their being carried out of engagement with the ends of
their respective rods.

The .object of mounting the cam lever 52 upon the
eccentric 49 instead of concentrically with the shaft 50
as 18 cam lever 66 is to permit the time of gnition to be
varied so that either early or late ignition may be ob-
tained at the will of the operator. Thisis accomplished
by means of the adjusting handle 75 pinned upon the
end of shaft 50 by means of which the shaft may be

‘turned and the eccentric adjusted to move lever 52

longitudinally, causing finger 54 to drop off the abrupt

-face of the cam at an earlier or later point in the rota-

tion of the cam shaft. The beveled face 64 on the de-
pending arm 63 of lever 61.is of sufficient length to per-
mit this longitudinal adjustment of lever 52 without
throwing said bevéled face out of engagement with the
projection 65 on lever 52. Locking devices are pro-
vided so that the lever 75 may be securely held in the
desired position and these devices comprise a pin 76
longitudinally movable in a recess in the lever and
pressed ﬁﬁtwardl-y by the spring 77. The end of the
pin is conical and is arranged to enter correspondingly-
shaped recesses 78 in the plate 79 formed integral with
the shipping member 80 hereinafter to be described.
The plate and member are loose upon the shaft 50, be-

ing confined between the lever 75 and a collar 81 se-
cured upon the shaft, and they are held from rotation

by the arm 82 projecting from the plate and having a
forked end which loosely engages the shait 83.

The shipping member 80 is provided with two abut-
ments or projections 831 between which is located the
depending arm 832 of the shipping lever 84 pivoted
upon. the-stud 841 secured in the depending block.85
upon ihe reversing fever 86. The reversing lever is

provided with a hub 87 pivoted apon the hollov stud
88 and confined between the collar 89 pinr a apon.
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the stud and the Eupport 90 in which-the stud is | pinch the ends of the band together to make it grip’

“mounted, which support iz provided - w1th & base 91

10

15

20

‘secured to the crank casing of the motor

Longitu-
dinally movable upon the bottom of the lever 86 is

the shde block 92 having an aperture into whmh the

projection 85 fits, theraperture being somewhat lontrer
than the projection. The block 92 is provided with
the downwardfy extending projectlons or abutments
93 and with. the upwardly turned -end 94 arranged to
enter the recess 95 in the reversing lever 86.

‘both' rod andisprmﬂ‘ being located within the revers-
The spring engages at one- end the screw-
threaded head 98 and at the other the upwardly turned

head 94 of the block 92 and acts normally to force said |
sliding block outwardly, that is, to the right in Figs. .
.4and 6. The shipping lever 84 is provided ‘with arms.

100 arranged. to be engaged by the abutments 93 on
block 92 which tend norma.lly to hold the shipping

lever 84 and the reversing lever 86-in line as shown

- in.Fig. 6.

The dependmg end 832 on lever 84, how-

" .. ever, m:a.y be thrown out of line with the reversing

95

39

lever by relative movement of the ends of these levers,
by which movement the shdmg block 92 will be moved

'mwardl}f compressing the spring 99 which at the firs
‘opportunity will expand, ‘move the block to the right

and swing the levers into alinement-again, -

By means of a handle 101 the reversing lever 86 may.
be swung upon its pivotal support and may be secured

in the desired position by. meé,ns of a pinch lever 102

pivoted between the ears 103 rising from the réversing
"léver and arranged to latch in-one or the dther of two

notches 104 in the piece 105. A spring 106 normally

holds the Jever 102 raised, a hand-gnp 107 being -pro-

40

vided in close proximity to the handle 101 of the ship-

ping lever so that with one hand the operator may

depress the pinch lever and then actuate the revers-
ing lever.

In order to prevent the shalt 50 from bemg Bhlpped.

* immediately upon the actuatiog of the reversing lever

86, a detent hae been provided which is released at

~ the: proper instant by automatic mechanism. This

495

.5{?

detent compnses the lever 108.securéd upon the shaft

_83 and is provided with two. projections 109, one or

the other of which may bé swung.into a position fo
engage the arm 110 projecting from the shipping mem--

bex 80 to prevent ‘movement of the latter when the
‘reversing lever 86 is aotuated

The -means for operating the detent lever 108 to
release the shipping member consist of a bell crank

- lever pivoted upon a stud 111 projecting from the sup-

- 55

- port 90 which carries the hollow stud upon which the

reversing lever is pivoted. “One arm 112 of this bell
crank lever is provided with a head 113 locaiod be-

~ tween projections 114 upon the end of the detent lever

rection by the bell crank lever.
-of saidlever i is actuated by the fo].lowmg mechanism —
"%, Secured. upon. the main shaft df the motor is the fric-

108, so that said lever may be actuated in either di-

. fion disk 116 the pe;*p}}et!, rof which Ea*rafége-d to be

engaged by the friction ring or band 117. The stud

118. passing through the ends of the band, the spring

119 the adjusting nut 120 a.nd check nut 121 act to

‘them apart.

The end
94 of the block 92 is provided with an aperture 96
through which exte.nds the rod 97 havm,:, the ‘screw-
“threaded head 98- and surrounded by the spring 99

The other arm 115

3.

the disk. In order to spréad the ends apart so that
the band may be loose (upon the disk, a pm or rod 122
is provided, the conical end 123 of which is arranged
to enter betweén the ends of the band and.to. wedge

88 and the end of the. pinch lever 102 and is raiséd by

‘the latter by means of the adjusting nut. 124 and check:

nut 123. A spring 126 ‘within the hollow stud forces

~the pin or red 122 downwardly with sufficient force to

separate the ends of the band to loosen the same upon
the disk. Two pins 127 support the bottom of the band

when the ends are forced apart so.that when the parts,
“are in this position which is their normal position dur-

ing the operation of the motor the band is-out of en-
gagement with the perlpherv of the disk.
When the pinchlever 102 is actuated and the comcal

“end-123 on rod 122 removed from between the ends of
‘the band, the latter immediately tightens and tends to
turn with the disk. The lower®end of the arm 115 of the
bell crank lever is provided .with ‘branches at right- -
| angles thereto from which project the firigers 128 one
-upon_each side of the ends of the band, so that when .

this turning occurs the arm 115 is actuated and one of the
projections 109 is swung into position to be engaged by

“the arm'110.0n the shipping member 28 s0on a8 the re-

versing lever is actuated.

¢ Any canslderable extent of movement of the friction
band is prevented by astop device which consists of the
substantially square heads 131 one on each side of the

.two ends of the band 117 and connected by the portion
132 located betiveen the ends of the band and rectangu-
lar in cross-section. A tail or projection 133 from the
rear head 131 is arranged to engage one or the other of

the stop pins 134 according to the direction in. which.
the shaft is rotating, not only arresting the movement of

the band but also releasing to a great extent the pressiire
of the band upon the disk, as the portion 132 will he

turned slightly by the pressure brought upon the pro-

']ectmn 133 forcing the ends of the band apart.

The mechanism for rendering the ignition device in-
operative consists of two stops or cams 136 secured upon
shaft 84 and arranged to be swung one or the other be-
neath the bottom of the horizontal portion 62 of lever 61
when the latter has been raised by cam lever 52 prevent-
ing the former and rod 19 from being depressed by
spring 20 when the finger 54 drops off the abrupt face of
cam 45 and thus holding the electrodes in contact and
rendering the ignition device moperatne Inasmuch

1 as the cams or stops 136 can be swung under the horizon-

tal portion 62 of lever 61 only when the latter ias been
raised, the detent lever 108 can be turned to bring one
or the other of projections 109 into pos;ltmn to engage
arm 110 on the shipping member only at this time.and
the bell crank lever and friction band 117 will be corre-
spondingly limited as to-their time of opemtmn

The operation of our-improved motor is as follows:—

~Assuming the motor to be In operation in the forward

70
This pin pass¢s through the hollow stud -

70

80
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direction with the parts in-the positions shown in the -

|- drawings, the operator when he wishes to reverse the

motor first grasps the handles 101 and 107 in one hand,

movement raises rod 122-and causes the band 117 to en-
gage the friction disk.. The band immediately tends.to

| tum with the dlsk but Wlll be prevented from damg BO

125

and depresses the pinch lever to unlatch it, which

130,
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‘until lever 61 is raised by cam 45 when the band furns' 4 reversal in the direction of rotation of the shaft to

aslight distance, actuating the bell crank lever and de-
tent lever 108 -which renders the ignition device inop-
erative and carries the lower projection 109 into posi-

- tion to engage the arm 110 on shipping member 80.

Since something less than two complete revolutiors-of
the motor shaft is the most that can ever be required be-
fore the lever 61 will be raised so that the detent may. be

swung into.operative position, a delay of a few seconds

after depressing the pinch lever will be stfficient and
the reversing lever 86 may then be moved to the right
as shown in Fig. 2 and the pinch lever released to secure

1t in the reverse position. The ignition device being:
 inoperative, the explosions cease and the speed of the

motor «drops quickly and it soon stops on a compression
stroke. No zooner does 1t come to rest, however, than

it begins to rotate in the reverse direction under the ox--

pansion of the compressed charge of unexploded gas in
the cylinder. -The friction band immediately starts,
back with the disk 116, as the band will grip the disk
the instant the pressure of the projection 133 upon stop
pin 134 is relieved and the band will turn with the disk
until the end 123 of rod 122 drops into the space be-
tween the ends, stopping the band and loosening it
upon the disk. The reverse movemeént of the band os-
cillates the bell crank lever o actuate the detent lever
108, withdrawing the projection 109 from behind the
arm 110 #nd the cam or stop 136 from beneath the hori-
zontal portion 62 of lever 61. The shaft 50 i3 instantly

shipped and the ignition device actuated to ignite the- |.

expanding charge. In the motor of the drawings thé
actuation of the ignition device will generally be caused
by the finger 54 dropping off the side of the cam 45 when
shaft:50 is shipped rather than by the withdrawing of
cam 136 from beneath the horizontal portion 62 of lever

- 61, for the motor will usually stop on the latter part of

45

50

the compression stroke when the high part of cam 45 is

beneath the finger 54 as this cam. is of considerable

- ‘length, and lever 61 will be held raised by the cam
40
“of shaft 50 and the withdrawal of cam 136 occur so

after stop 136 has been withdrawn.. Both the shipping

nearly simultaneously, however, that it is immaterial

g0 far as the operation of the motor is concerned which
-causes the actuation of the ignition device to produce

the first explosion. = “The motor after this first explosion
takes up its regular ¢ycle of operation in the reverse di-
rection, the ignition device being actuated by cam 46

and the exhaust valve by cam 48. The motor nay be
. reversed again torun in forward direction by depressing

the pinch lever 102 and then swinging the reversing le-
ver to the left in Fig. 2.when the friction band will be

tiitned to the right jn Fig. 1 and the left hand cam dr

55
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.~ stop 136 will hold the ignition device inoperative while
‘the upper projection 109 will be swung in front of the
arm 110 to prevent shipping of the ¢cams until a reversal

in the direction of rotation of the motor.

- Having thus described our invention and its mode of

operation we claim as new and

desire to secure by Let-
ters Patent., - | | e

1*.:& 'hyiitjg—ca_.rﬁdn' Iﬁntﬂ}, haﬁng,',m 'tombinatiﬂn; a cyl-

dnder, a piston, a- ghatt, an ignition device, means for
- ghifting the time of operation of the ignition device for re-:

e ——r -

Verse

wwn

rotationi 'of the motor, & sprifg Lok dctuaiing said

-means, & detent, and means for actuating the detent upon

1

render the spring operative, substantially as described.

2. A hydro-carbon motor, havi ng, in combination, a ¢vi-
Inder, a piston, a shaft, an ignition device, means for ghift-
ing the time of operation of the iginition device for re-
verse rofation of the motor, a gpring for actuating said
means, &' detent, and means including o ¢lip cluteh for
actuating the detent upon a reversal in the direction of ro-
tation of the shaft to render tlLie spring operative, substan-
tially as deseribed.

. 3. A hydro-carbon motqr, having, in combination, a cyl-
inder, a. piston, a shaft, an ignition device, means for shift-
Ing the time of operation of the ignition deviee for re-
verse rotation of the motor, a rotating disk, 1 friction band
normalily loose upon the disk and arrauged to grip the disk,
and connections between the band and ssaid means, substar-
tiaily as deseribed, .

4. A hydro-carbon motor, having, In comblnation 4 cyl-
luder, a piston, a shaft, an ignition device, means for shift-
ing the time of operation of the ignition device for re-
verse rotation of the motor, a rotating disk, a friction band
ndrmally' tending to grip the disk, a wedge fou opreading
the ends of the band apart to loosen the band upon thé
disk, and conneetions between the band and said means,
substantially as described. _

9. A hydro-carbon motor, having, in combination, a cyl-
indey, a piston, a shaft, an ignition device, means for shift.
ing the time of operation of the ignition device for re-

{sverse rotation of the motor; a rotatiug disk; a friction

band, means for supporting tle band outl. of engagement
with the disk, and connections between the band ang said,
first-mentioned means, substantially us described.

© 6. A -hydro-carbon motor, having, in combination, a cyl-
fuder, a piston, a shaft, un ignition device, means for shift-
ing the time of operation of the ignition device for re-
‘verse rotation of the motor, a rotating disk, a movable
friction band arranged to-grip the disk, means for limiting
the movement of the band and for loosening the band upon

the disk, and connections between the band and said firgt-

mentioned means, substantially as deseribed.

7. A-hydro-carbon inotor, having, in combination, a cyl-
inder, a piston, a shaft, an fgnition device, means for ren-
dering said device inoperative, a. clutch one member of
which is secured upon the ghaft, aid meanyg automatically
actuated by the other member of tha clutch for rendering
the ignition device operative upon : reversal in the direc-
tion .of rotation’ of the shaft, substantially as described.

8. A hydro-carbon motor, having, in combination, a cyl-
inder. 32 piston, a shaft, an ignition device, a cluteh one
member of which is secured upon the shaft, means actu-
ated by the other member of the clutch for reundering the
ignition device inoperativ&‘and: for -thereafter automatic-
ally rendecing it operitive upon a réversal in the direction

of rotation of the shaft, and mechanism under thé contiol -
of the operator for controlling the operation of said latter -

-

member, sut:stdntially as described. -

9. .A hydro-carbon motor, having, in combination, a cyl-
Ander, a piston; & shaft, an ignitlon device, a lever for ac-
tuating the ignition device, a stop arranged to-engage the
lever to render the ignition device inoperative, means for
withdrawing ‘he stop, and. mechanism for actuating said
last-mentioned means upon a reversal in the direction of.
rotation of the shafe; substantially as deséribed. o
. 10, A hydro-carbon motor, having, in'combination,.a cyl-
inder; 4 piston, a shaft, an ignition device, a lever for ac-

tuating’ said device, means for shifting the time of opera- -

tlon . of said lever for- reverse rotation .0of the motor, .a

Spring for actuating said means, an auxiliary ghaft, a de-

‘tent mounted thereon; a stop ypon said shaft for holding

the lever in its raised position to render the Iguition de-.

‘vice inoperative, and means' for actuating the . auxiliary
shaft, substantially as’ described. o
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- ,11. A hydro-carbon motor, having, in combinatfon,a cyl-. < "+~
inder, & piston, a shaft, an {gnition device, means for shift--

ing the. time of operation of the ignition device for rev‘eme'_i",

rotation of the motor, a spring for actuating sald means, g
detent, mechanism for rendering-the ignition devies inoper-
ative and devices counected with and actusting said mech-

'ﬂgqism and detent to render the ignition device tnoperative

e
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and the detent nn'ern.tin'e and thereafter upon a reversal in

. the direction of retnfien of the shaft actuating said mech-

10

.1‘5

anism and detent to render the ignition device operative

‘and the detent inoperative, substantially as deseribed. |
12. A hydro- earhon niotor, having, in enmbmatmn, a1

plEtGIl o shaft, an 1en1t1en device, two cams, a pivoted
lever, a member pivoted upon the lever and prnﬂded with
a cam engaging portion, a spring pressed Lolt ealned h}r

the lever and engaging the .pivoted nlernber and nermnll_y-
preventing turning of the same, and means for rendering

one or the other of the cams operative, substantially ‘as de-
scribed. -

'13.- A hydro- carbon nleter havlng, in een?.blna,tlnn, a.cyl-

inder, a piston, a shaft, an ignition device, a reversing

lever, & pinch lever admeent thereto, and mechanism ren- -

deled operative by said levers and operating automatically
upon a reversal in' the divection of rotation of the shaft to

" ghift the time of operation of the ignition device for: re-

- 20

29
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40

inder, a

verse rotation.of the motor, substantially as described.
| 14. A hydro-carbon motor, having, ‘in combination, a ¢yl-
inder, a piston, a shaft, an ignition device, means for shift-

ing the time of operation of the ignition device for a
- reverse rotation ‘of the motor, a spring-for actuating said
means, a detent a lever for compressing the spring, a sec-

ond lever for 1ende11ne' the detent epemtwe, and mechan-

ism operating automatically. upon.a reversal in the direc--
tionr of votation of the shaft to actuate the detent to 1ender
the spring epelatwe substantially as described. . |
| A hydro-carbon niotor, having, in combination, a cyl- |

‘piston, a shaft, an ignition device, a lever, an arm.
' pivoted thereonm, and a spring to actuate the a¥m to shift
the time of operation of the ien'ition device for reverse ro- ‘|

- 15.

tation of the motor, suhetentmlly as described.

1G. A hydle carbon motor, having, in eemblnatlen a evl—'
" inder. a pistoh. a sha¥ft, an ignition device, a'lever, an arm
pivoted ther eon, a spring-pressed member mounted to slide
- upon .the lever and arranged to actuate the arm to Shlft.
the time of epezntmn of the iznition device fer reverse ro-.
‘t‘lti(}n of the motor, substantially as described. :
17. A hydro-carbon motor, having, in combination, a cyl- |

inder, a piston, a shaft, a valve, means for shifting the

time of npetntlen of the valve for reverse rotation of the
- motfor, a spring for actuating sald means, a detent, and

means for eetuatme the detent upon a 1eve1eel in the di-
rection of rotation of the shaft to render the spr:ng oper-

ative, substantially as descuheﬁ
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‘motor, a spr ing for actuating
means including a slip cluteh for actuating the detent upon

18. A hydro-carbon motor, having, in eemblnatien,‘a'evl-

"inder, a piston, a shaft, a valve, means for shifting the

time of opgration of the valve for reverse rotation of the
said means, a detent, and

a reversal in the direction of rotation of the shaft to ren-
der the- epune' epelatwe eubetantla.llv as deseribed,

- 19. A hydro-earbon motor, having, in combination, a evl”
inder,
time of operation of the valve for reverse rotation of the

‘motor, a rotating disk, a friction band nmmelly loose upon

the disk and arranged to grip the disk, and connections be-
tween the hand and said means, substantially as described,
- 20. A hydro-carbon motor, having, in combination, a cyl-

. mdel, a piston, a shaft, a valve, means for shifting the
 time of operation of the valve for reverse rotation of the
a. mtntmﬂf disk, a friction band normally tending to
Carip the disk, a wedge for spreading the ends of the band

maotor,

apart to loosen fhe band upon the disk, and eenneetwns
betwween the band and - sn.uil means,. snhstentlelly e.s de-

ST 1bed

21. A 111 dro- eaﬂ)nn motor, havlng, m;enmblnatien, a cyl—

inder, a piston, a shaft, a valve, means for shiffing the .
time of operation -of the valve for reverse rotation ef the.
'metm a rotating disk, a friction band and means for sup-
.1}011.111,:. the bhand out of engagement with the disk, and .
connections - between the band. anﬂ sald ﬁlet-mentiened‘

mefms snbetemtl.edl],r as descrlheﬂ

A hydro- earben motor, havlng, in cembinatlen, a ¢yl-

inder, ‘a piston, & shaft, a valve, mearig for shifting- the

" time of operation of the valve for reverse rotation of the |
motor, a rntatmg f]iek a nlevab]e fr1etlnn band a.rrn.ngeﬂ_'

L3
) Y

a 1}1eten a shaft, a valve means for shifting the

.h
: i

to grip the diek means for lilnlting the rnevement of the

band and for loosening the band upon the disk, and con-

lever adjacent thereto, and mechanism rendered operative
by said levers and operating autematme.lly upon. a reversal
in the direction of rotation of the gshaft to shift the time

of eperatlen of the valve for reverse retatinn of the mo-

tor, substantially as &eseribed -
24. -A hydro-carbon motor, having, in eombine.tinn a eyl—-

for compressing the spring, a second lever for rendering
the detent -operative, and mechanism operating automatic-

subetantlally as described.

25. A hydro-carbon motor, having, in cnmbinatien a cyl- .
a valve, a lever, an arm pivoted .

inder, a piston, a shaft,
thereon, a spring to actuate the arm to shift the time.of
operation. of the valve. for reverse retatien ef the metor,
substantially as described. ‘ <

80

nections between the band and said ﬁrst-mentiened means, .
. eubetantmlly as. described. S - ”
- 28, A hydro-c carbon motor, hawng, in eemblnatinn, a cyl-.
‘inder, a piston, a shaft a valve, a reversing lever, a pinch

85

- 90
inder, a piston, a shaft, a yalve, means for shifting the '
time ef operation of the valve for reverse rotation of the
‘motor, a spring for actuatlng said means, a detent, a lever

95

" ally upon a reversal in the direction of rotation of the -
- shaft to actuate the detent to render the epring operative,

100

26. A hydro-carbon motor, hiving, in cemblnatien, a cyl- -

inder, a piston, a shaft, a valve, a lever, an arm glveted
thereon, ta, spring-pressed member meunted to slide upon
the lever and arranged to actuate the arm to shift the time
of ope1at10n of the valve fer\reverse retatlen of the metnr
Substantially a8 deseribed. . . '

. .A hydro-carbon motor; having, in combinatien, a cyl-
inﬂer, a piston, a shaft, an ignition device, a valve, means

for shifting the times of operation of the ignition device

and of the valve for reverse rotation. of the motor, a
spring for actuating said Ineans, a detent, and meang for
actuating the.detent upon a reversal in the direction of
rotation of the shaft to render the spring opemtive, sub-
stantially as described.

28. A hydro-earbon motor, he.ﬂng, in cernbine.tien, a eyl—

~inder, a piston, a shaft, an .ignition device, a valve, means

for rendering the ignition device inoperative, a elutch one
member of which is secured upon the shaft, and mechanism

~automatically actuated by the other member of the clutch-

for rendering the ignition device operative and for shift-

‘ing the times of operation of the ignition device and of the

valve for reverse rotation of the nmter, upon a reversal in

- the direction of rotation of the shaft, snbetantially a8 ﬂe-_

scribed.
29. A hyvdro-carbon Jnetnr, hanlng, in cen:lblnatien, a cyl—
inder, a piston, a shaft, an ignition device, a valve, two

sets of cams for actuating the ignition device and the

valve, a cam lever for the ignition device, a ¢am lever for
the "'F"“L}.VG a support fer said levers, and mechanism oper-

“ating upon a reversal in the direction of rotation of the
~ motor to shif
_substantlallv as degeribed.

30. A hyvdro-carbon Ineter, hfwing, in eenlblnatien, a cyl-
inder, a piston, -a shaft, an ignition device, a valve, two.
‘gets of cams for actuating the ignition device and the

L the levers from ene set of cams to the ether,

valve, a longitudinally movable shaft provided with an
eccent1 ie, 2 cam lever for the ignition device mounted upon
the eccentrie, a cam lever for the valve-mounted upon the
shaft, means for turping the shaft to vary the time of

actuation of the ignition device, and mechanism for MOV~
.1ng the shaft longitudinally to ehift the cam levers trom .
-one set of cams to the other, substantially as described,
in (!Ul‘ﬂblﬂﬂti{}ll, a cyl- '
- inder, a piston, a shaft, an 1gn1tinn deviee, means for
Shlftlﬂ“‘ the time of operation -of the ignition deviee for
reverse retatlon of the motor, a eprmg for actuating said -

3L. A h}rdre—-earben motor, having,

means, and. mechanis:n operating upon a reversal in the

~ direction of rotation of the shaft to render the spring

operative, enbstantially as described.
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32. A hydro-carbon motor, having, in eembinatien, ;] cyl- -

.indgr;, a piston, a ehaft a valve, means for shifting the

time of operation nf the valve for reverse rotation of the

.18d

.motor, a sp:_*lngl for aetua_ting said means, and mechanism
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.'ﬂperating upnn a reverml In tpl'é directiﬂ,u {:nf rotation: of |

._:.-rhe shaft to reuder the ﬂpri;ug ﬂperatlve, ﬂuhstantially a8
~described,

83 A hydro carbﬂn mﬂtor having, in cnmhinatmp, a cyl-

inder, a piston, a shaft, and ignition device, anﬁ means

mcludmg a sh,pping member and a locking memher there-.
- for for shrﬁ:ing the time of Qperation of the ignition. de-
- vice for reverse rotation. of the motor and’ connections
_hbetween the locking member and the ignition ﬂevice 1o

s absfamt

render Bai& devicé mgperative, suhstantmlly a8 descrlbeﬁ 10
S« [ testimny whereof we affix ﬂur signatures, in pres-
- '-&I](.L of fwo- witheases -

FRED V. HART

Wimﬂsses
ALFREI? H. HILDRETH |
Gmmm H GIFFDRD |

Irl . L]

ERASTUS WINKLEY
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