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To all whom. it may concern:

Be it known that I, Jory G. Exxts, & citizen of the

~ United States, residing at Apponaug, in the town of

~ Warwick, in the county of Kent and -State of Rhode
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| _tlon for a short distance and by the use of my mechan-.
“ism I utilize this recoil or backwerd stroke to operate

Ways, but usually through the medium of gears.
reversing of the engine’s action by means of gears has-

Tsland, have invented certain new and useful II]lpl ove-
ments in Gas-Engines; of which the fellewmg is a speci-

fication, reference. being had thel e111 to the eceemp%ny-
_ing drawing. | -

This invention relates. to a reversing eppaletus for
engmee and has for its object to provide a set of auxil-
1ary valves to be attached to an explosive engine where-
by the flow of gases through its valves into and out of

~the cylulder may be reversed at 2 predetel mined point

in the stroke either by hand or automatically zmd S0 re-
verse the Tunning dlreetmn of the engine.

The ordinary gas engine, particularly of the marine
and anitomobile type, are ueually arranged to run always
in one direction and when a reverse action is reqmred
it is neceeeery to 1 evefse the rotation of the power trans-
mitting shaft, which may be eecempllehed in different
The

many objections, among others ir® high pewered en-

‘gines the reversing mechanism is of great weight, i

very expensive to ceneU wet and maintain and its .:’LCthIl

~cannot be depended upon. My improved mechanism

obviates all of these well known objections and .pro-
vides a simple device easy to manipulate and effective
in its operation whereby the gas engine may be started
to run either forward or backward or stopped and re-
versed while running in either direction, similar in its

iLCtIOIl m th1e 1eepect to an ordmely reversmg steam

engme

- Ttiswell known by those ekllled in the art per temmg
to explosive engines that when the igniting device is
shut off and the explosion ceases the engine stops after
making one or more revolutions dué to its momentum,

but on the Jast upweld stroke of the piston the cueh-
loning of the gas or compression in the eylmder (as itis
usue,lly eelled) prevents the crank from going way over
the eenter and starts it backward in the opposite direc-

the sparking device at the proper time to e}cplede this

compressed gas in the cylinder to drwe the piston down-

ward and run’ the engine in the oppeelte direction, at

50

the same time operating the a,umhmy valves auto-

matically to eupnly and exhauet the gases at tlle pmper-

time’'while running in this new direction.
The invention consists of ethe,r novel features as will
be fully described hu:emeﬁ er alid then pointed out m

. the eppended claims.

9

A practlml embomment et tne mvemwn is 1ep1e-

sonted in the accownpanying drawings, forming a part

of this specification, in which similar characters of ref-
erence indicate corresponding parts in all the views. -

 In the drawings: Figure 1—is a side elevation of an
explosive engine in section showing a set of guxiliary
valves attached thereto with mechanism actuated by
the motion of the engine to operate said auxiliary valves

to reverse the flow of gases through the main valves by

the recoil or backward stroke of the engine. 1Ihg. 2—
is a rear elevation of the reversing mechanism. fMig.
3—is g top view showing the relative position of the
reversing cams and dogs. Fig. 4—shows a wiring dia-

6O,

gram whereby the reverse action of the engine com- -

Ppletes a circuit and ignites the charge in the cylinder
at the proper time and mdependent of the regular
sparking system, which latter system 1s subsequently

adjusted to do the sparking in the usual way. Fig. 5—
is a section on line 5—5 of Fig. 1 through the auxiliary
exhaust chamber and showing the valves thereon.

Fig. 6—is a section on line 6—=6 of Fig. 1 through the
auxiliary supply chamber showing the valves that con-

trol it. Fig. 7—is a section on line 7—7 of Fig. 1
through the main valve chamber showing both of the
main valves. Fig. 8—is an outline of the reversing

cam and wrist plate showing the operating lever in po-
sition to be engaged by said cam on its return stroke to

actuate sald plate and so reveree the peeﬂamn of ithe
auxiliary valves. Fig. 9
engaging the operating lever.

Fig 10—-—5110’&'«'.?5 the 'posi-

tion of the cam after having operated said Jever and
wrist plate.

Fig. 11—illustrates the arrangement of the
cam wkich 1s to operate the lever and wrist plate while
the engine is moving in the reverse-direction to that
illustrated in Figs. 8, 9 and 10, also showing the wrist
plate latch and the connections thereto. Fig. 12—

shows said cam in the position just after engaging said

“operating lever having moved the same upward a short
.dlstence to first throw out of engagement the latch with

the wrist plate. Fig. 13—represents a further upward

movement of said cam whereby the wrist plate bhas.
been actuated through the operating lever and thrown

into position to again reverse the auxiliary valves.
Referring to the drawings the cylmdel 1 shown there-

in is of the ordinary water-cooled four Pyole type used

in the erdmmy explosive engine, the same heing
mounted on the base 2. The usual reciprocating piston
3 in said cylinder is eonnected to the crank pin4 by the
connecting rod 5. Both of the main valves 6 and 7

serve as altérnate inlet and exhaust valves, depending
upon the direction of rotation of the main shalt, and
sald valves are -caused to be epened by means of the
cams 8 and 9 Lhmugh the stems 10 and 11 and aie
cleeed by the action-of springs 12 and 13 in the umml
way. Bolted to this main valve chamber 14 is the

‘Lu}ﬂhary valve ehembel 15 which latler, as is shownin

Fig. 6, is provided with a gas 1(;-1911:011' 16. eupphe:l
through the inlet pipe 17.

The gas 11::.:111 ﬂm FCSCTVOIT
passes to the main valve ports 18 or 19 thr eugh Lhe ports
20 or 21 and passageway 22 or 23, the sald poits 20 and
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21 being controlled by the Valves 24 and 25 to admit the
supply into one or the other of said passageways ac-
(,ordlng to the direction in which the engine is to
run. The outer ends of these passageways 22 and 23
are opened and_closed alternately by the auxiliary
exhaust valves 26 and 27 to permit the gas to escape
from the then exha«ting main valve and be conduets

-away through the exhaust pipe 28, the opposite valve
‘at.that time of course being closed to prevent the escape

of the supplylng gas which is being admitted through

the” opposite passageway. In order to operate all ‘of
these auxiliary valves at the right time with relation to

each other the levers 29 and 36 are pwotally mounted
on the pin 31 to operate the valves 24 and 25 through

their respective stems and the valves 26 and 27 are also
operated through the levers 34 and 35 which are pivol-

ally mounted on the pin 36, levers 29 and 34 being con-
nected together through the link 37 tooperate the valves

24 and 26 in time with each other. one being vpened

while the other is being closed. A similar action takes

place with valves 25 and 27 through the movement of
‘their respective levers which-are linked together at 38.
Inorder that all four of these valves shall'work in unison

with each other they have been connected through the
arm 42 and flexible rod 40 to, the wrist plate 39 where it
1s pivoted at 46, the other pair being connected through

the arm 43, connecting rod 41 and crank 47 to which

crank it is pwoted at.48. The connections 40 and 41,

as best shown in Fig. 2, are mude in two parts one shd—
mg within the other being ﬂe}mbly joined together by
means of the spring 44. As above stated both sets of

“these valves are conrected to their respective levers

and on opposite sides of the shaft 45. Ln order to ma-
nipulate these valves by hand to.open and close them

as desired at any point in the stroke of the eylinder. 1

~“have provided an aperating handle 49 which is fixed to

40

~-and by igniting the charge at the proper time the mo-

~the shaft 45 and by throwing this either up or down

each set of the auxiliary valves are operated in opposite
direstionstoreverse the direction of the flow of the OASES
thmugh the main valve into and out.otf the cylinder,

- tion of the engine may be reversed and continted in

45
U ator at exactly the proper point in thie stroke. of the

that direction.
It is found in- pla,ctlce that the operation of a revers-
1ng device by hand: 1equ1rea o quick action of the opér-

. ‘piston which requires considerable skill to accomplish.

"~ the gears’ 54 and 00.. These cams gre similar in con-

60

€o

In order to obviate this d 1fﬁ_<*ulty atwl 1nsute the valves

the proper time I have provided an attachment by
means of which said.valves and sparking device will be
actuated automatically by the action of the engine itseli.

In accomphshmg this purpose a pair of cams 50 and 51

are 1o tatably mounted on the. shaft 52 which shaft is
caused to run in time with the cam shaft 53 by means of

struction one being set to operate when working in ap

-opposite direction to that of the othel as 1llust1¢u:ed 1n
-Figs. 8 to 13 inclusive. |

Mounted on the shaft 56 are the twb dogs 57 and 58.
At 59 is a lever pwoted at 60, the upper end of said

lever being adapted to engage a groove 61 in the hub of.
said dog. The lower-end of said lever 6G2. extendmg

+ downward beyond the said piv oting point.

.i'

addpted to be moved by the handle 65 to sWing on the
segment, 66°and by the lock 67 be xce ur ed (o sakl sep-

‘meiit jn any desired position thereon. Both of the

dogs 57 and 58 are mounted 1o slide on said <hall 56
‘on a feather key and are held normally outward by 70
means-of spring 68 acting on the respective levers 59;
59, which are alike in both cases.

Mounted on and fixed to the shaft 56 is the lever 69
which is mrranged to engage a slotted portion 70 in an
outwardly e‘;wndmg_, portion 71 of the wrist }:-Lue 39 =0
Arranged that when cither of the does 57 OF D8 4re opey-
ated In eithor divection said wisi plate ana vhe staa i
on which it 18 mounted will he rotated a ]Jmtlnn ol L
revolution.  The extension 71 of said plate heing nor-
wmally held m its down position by the tension of the 8¢
spring 72. On the outer periphery of this plate is a
noteh 73 adapted to be-engaged by the pawl 74 which is
prvoted at 75 and is under tension of the spring 76 there-
fore when the « _am 50 rofates in the divection of the
arrow, indicated in Fig. ¥, it engages ihe outer end of 85
the dog 57 and throws the same downw: ard into the po-
sition shown in Fig. 10 reversing the position of the
wrist plate the notch 73 heing engaged by the spring
“actuated pawi 74 (o hold the same-in.that position, |

When the valves are to be rev ersed the cam 51 s 90
rotated inthe divedtion of the arrow. as mna(mtwi in
Fig. 12, engaging the outer end ol the dog Gh ”1{‘ N
upward motion of which rotates the small caun 77 anef
causes the same to withdraw the Iateh 74 from s

-]
—

“noteh 73 ‘through the levers 78, 79, 80 and 81, Thisx 8%

fivst muvunem does not operate to rotate the wrist

plate 39, ‘on acepunt of the plav of the enegaging Pt

in the slot 70. until'after the can 77 has withdrawn

the latch 74 from itsnoteh, aftor which the said wrist

plate 15 thrown to the oppesite pesition, as illustated 100

in Figo 3. and retained by its spring 72 T
The wiring of the device is best illustrated in Fie

4. When the lever 63 1% on the contaet plate 82 ll:t;

connection to the _1g_mt-mg' plug 83 isx made thn,ugh
wire 84, dog 58, (which is in contact-with the pin 85y, 105
Chattery 86, spark cotl 87, timer 8% and wire 89, and
back to the pivoting point of the lever by wire 90,
When it is desired to reverse the engine the lever 65
is thrown onto the mnm(t plate 91, the action of which
places the dog 57 in pusition 10 be carried down by 110
‘the action of the engine ou s backward stroke to

engage the pin 92 and when this is done the cireuit

{38 completed through the wire 922, dog 57, wire 93 |
- being operated and the: 1gm[ ing to take place at exactly -

50

throvgh the battery 86 and other mechanisin shown

by way of “wire 89 to the plug 83.  An essential fea- 115
ture of this wiring is the auxihary sparking circuit
which_is operated by a tinger 95 on the lever 57 cowm-

ing ifite” cogagement: wnh the contact 96 during the
motioh of saitd dog from its up to its down pe-sition or

viee Yersa, thereby completing this separare and in- 120
‘depdrident circuit to the plug 83 through the wires

97 and 98, and insuring the igniting of the charge as

the piston starts to reverse the motion of the crank.

The operation of the device may he mere lully te-
scribed as follows: Let it be sippesed that the éngine 125
IS running to the left in'‘the dmi:tmn indieated by
‘the arrow’'in [ig. I, and when it is desired 1o res C180
its direction and’run to the nu;ht the lover 65 is -
ried way over to the right side of the seement 66 hrea ke

A hantl Gperatmg lever G% is’ pwoted at (’4 and i- —ing ‘the circuif and shutting off ‘the sparking device; 136
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 thereof as the same may be modified or re-arranged
‘in various -particulars without departing- irorn the

2

and is positive 1n its action.

this device the gas engine mfw be as refu:hly reverqed'- |
| | reversal of said crank shaft for shifting said wrist 111.11.;-

863,838

engaging the lever 62 and throwing the dog 57 1nto

position to be engaged by the cam 50 and said lever
securéd in that position. Owing to the momentuin
of the moving parts the engine will naturally continue
one or more revolutions, but on the last upward stroke

of the piston the compression prevents the erank from

Elﬂ'ihlll '3'()1110' over the (‘8111391' and the I‘G(‘(Jll or lﬂl)()lllld

starts it back for a short distance in the opposite di-

rection. This short backward stroke on account of
the previous setting of the handle 65 causes the cam

50 to cugage the dog 57 and Lhmw the same dmvnu ard

into the position illustrated in Figs. 1 and 10 and at

the moment of changing this dog the che arge 1s 10111[0(1_

through the independent circuit and the piston driven
downward, thus starting the engine {o run in this re-
verse direction.  After. having received its (irst im
pulse its permanent ¢1r ruit is completed - by the en-
gagement ol the dog 87 with pin 92 and its connéct-

mg wires and the timing medmmqm may then b(,

m]uhlod to regulate t.o pbmt of 10‘1111:1011 as desired,

When it is wahted to rey erse the engine and to again

run it to the left the handle is carried way over .o
the left;of the segment and the operation of the parts
as above described is reversed. T stop the engine
Lmupletely the lever 65 is carried to a central posi-
tion between the two levers. ‘When the enging is at

rest it may be started in either direction by 111'% .E:CL-;

ting the handle in the required p(}SLtlon and then
starting in the usual way.

My improved reversing apparatus may be leadlly_

attached to and opcratid on any-of the four-cycle en-
ﬂlnes now in the market.
tion, occupies but very little space, is easily handled

as the steam engine.
I have shown-a set of aumlmry v‘ﬂws adapted to

control . the direction of the flow of gases both into and

out of the f*yhnder and have also shown: one mrrancre-

nment of me(‘hﬂmsm by which said valves may be opmu_.

ated by hand, but I do not confm(., myself to the mech-

anism shown as these valves may be operated by hand
. in various ways. S
anism for autom‘ttimlly ﬁpera,tmn' these aumhary_
V‘ﬂVG s by the action of the engine, but my invention
is not restricted to. the construction shown or-the ar-

- T'have also shown one form-of mech-

rancement of parts described, or to the various detalls

spirit and scope of my invention, the broad feature

of which bemg a set of auxiliary valves operated elther'“
by hand or automatically to reverse the engine, one

practical embodinreat of which has been herein illus-

- {rated and. deseribed without attempting to show all

. DO

60
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of the various forms and modifications 1n whwh my
invention might be 0]111)(1(116(1

Having thus dmcrlbed my mvenhﬂn W’h‘ht I claim

as new and desire to secure hy Letters Patent, is:

1. An explosive engine comprising a cylinder, a piston
working therein, a crank shaft operated by said piston,
valves for controlling the fl{m" of ~explosive gases ‘to snid
cvlinder., means for reversing
ously igniting the gases in said cylinder, whereby said
engine is caused to run in the opposite direction. |
M.  An explosive engine comprising a cylinder,

the gases in

avorking therein, o crank shaft opel rated by
o Imain valves acting dl‘wm.m‘-h a8 -.up;:lv and v\h.mal ne-

auxiliary valve chambey

ways leading from said

reservoir
- means . for causing the compression in.the eylinder to start
the crank shaft in.a reverse direction, and means operaled
by the reverse movement of fhie crank shatt for POVOLrSiNng.

_.taneo usly

It 3 | it frie- | . AL e‘{IﬂUbWe engine comprising a cylinder, a piston.
> Slmp g 1]:1 1 ConS luc--. 'wmkm;., t11e1e1n, a crank shaft; valves Toir conirolling the

By the application of |

flow of gases to said cylinder,
‘pression in said cylinder to reverse said crank shaft, a
wrist plate for operating said valves, and means operaled.
by the 19?915.11'uf'bdid'{;i'ank shaft for shifting said wrist

~ceylinder, auxiliary supply and exhaust valves,

~main valves controlling

said valves and simultane-

o piston

vorking therein, a crank shaft operated by said piston,” " said crank shaft-for shifting

3

valves for confroiiing the ilow of explosive wises (o satd
eylinder, means for ecausing the compression in. sand ey!-

inder to start the erank shaft in a reverse diveelion, and

nmeans operated. by the reverse movenient of
shatft for reversing s

siid erank
stid valvoes and Hllllilndllt"ﬂll‘ﬁl‘ jeniting
sitid evlinder, : |
3. An explosive engine comprising a nlnuh‘ .0 histon

sided pision,

cording to the direction of rvotation of -.11{I crank shaflt.,
auxiliavy valves for controlling (he fidw of
said main V:’lh"t‘ﬁ, and means for reversing sald .m\slnn
valves and simultaneously igniting the gases Hml ¢y l-
inder. wherehy said crank shaft is rotated in the opposite
(direction. | | | ' o
4. An explosive engine mm]uiain A ceylinder, o pision
working thervein, a crank shaft npva-tivd by sald piston; an
having a gas rescrvoir, passage-
ways, leading from said reservoir {o said cylinder. main
ratves controlling ad]maaum of ¢
iy valves. c0n1 roiling

tldmhalun of gases {mm (i FORCE-

~voir to the passage ways, means Tor causing the compres-
“sion in the cylintder to start said crank shafl in a reveese

direction, and means operated by the reverse niovement

Cof said crank shaft for reversing said auxiliary valves and

aimulhmenuth igniting ﬂw eases in said eviinder,

. An explosive engine comprising a cylinder, n ﬁ_i:-:t.m_z
u-'.urliing therein, a crank shafl operated by said. piston, an
auxitiary valve chamber having a eas reservoir, RHERHIIE
reservoir to said cyiinder,
valves controlling the admission of gas to said cylinder,
auxiliary valves conirolling admission ol enses. Fron Lhe
' fo the passage wayvs, auxilinry exhaust

said auxiliary: admission and exhaust valves, and simul-

igniting the gases in said eylinder.

flow of guses to s.nd cylinder, mearfs for causing the CoOnt-
pression in said cylinder to veverse sald crank shaft, a weist
[}lrli'er'ft}l' operating said valves, and means operafed by (he

to levm se said valw

7. 'An explosive enﬂ'lne r:mn[u 13111::, a eylinder, a piston
working therein, a crank shaft, valves for controlling the
means for causing the con

plate to reverse said valves and *-:llllllllctlll,{ill‘-a]y igmlm"'
the g gases in snid cylinder.. | |

‘8.0 An exploswe engine u:m]u ising a whndvr. a ;mtnn

wmkmw therem a eranhk shaft, valves for {:nntmlhnw the

flow of gabes- to sald - cv]mder, auxilinry valves Tor Hurn-
lating the supply of grages, means for  causing {he con-
pression in said cylinder to reverse said crank almif it
wrmt plate for operating said .111x111¢1i'y valves, aml means

- oper ated by the roversal of said erank shaft for c,lmim"
1 "ulld wrist ptate to reverse said auxlhu.ry va]v{u,

0. An explosive eungiune comprising a cylinder, a plaiun
working therein, a erank shaft operated by said piston,
main valves .¢ouafrolling the adinission of gases Lo sald
mesns for
causing the eompression in said cylinder to reverse said
crank shaft, a wrist plate for Soperating said auxiliary
valves, and nmeans operated by the reversal of said crank

shaft for shifting said wrist plate to reverse said-auxiliary
valves, |

10. An explosive en"m-sl comprising o eylinder, 2 ]n-.1nn
working therein, a crank shaft operated by said [mtnn,
the admission of gases o snidd
eylinder, auxiliary supply and exhaust valves, means for
causing the eompression in the ceylinder (o reverse

said auxiliary exhaust valves, connections helwoeen
Ankiliary exhaust and supply valves, whoerehy -thoey N1
operated In unison, and means operated by the reversal of
siid wrist plale,

“.l‘-.l“'- lhlnn“l‘-&_

cas to said wluulm,, N di-,

ntin

the
rotation of said crank -shaft, a wrist piate for n]m.liln*-_- ]
satd

S0

90

valves, .
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11. An explosive engine comprising a cylinder, a pistozn .

working therein, a crank shait coperated by sald piston,
valves controtling the supply of gases, means for causing
the compression in said cylinder to reverse the rotation of
said crank shaii, a wrist plate for operating said vilves,

a cam operated 5H¥ said crank shaft, means for recking
sald wrist plave, means for causing the cam to aectuate

the wrist plate rocking means and simultaneously causizg |

the compression in the cylinder to reverse s id crank shatt.

12, An explosive ongine COHIDI_ISH];:; a cylinder, a pisten
working therein, s crank shaft operated Ly said piston,
‘valves con*roliing the supplv of gases, a wrist -plate for
operating satd valves., & cam operated by said crank shaft

~and provided with oppositely disposed cam faces, a rock

shaft for operating sald wrist plflte arms on said - rock
shaft, means for shifting said arms to alternately engage

one or the other of said cam faces and mmultdﬂﬂous,l}r'
satd

causing the complessmn in thﬂ cvlmdev fo reverse
crank shaft.

13. An explosive engine comprising a cylinder, a pision

working therein, a crank shaft npuaud Iy sdid piston,
vaives controlling the supply of gnsaes, a wrist piatefor
operating said mlves,-. a cam opemt'ed hy said erank shaft
and provided with oppositely di%}joqed cam faces, a rock
‘shaft for operating said wrist plate arn's 1 said rock
shaft, means for shifting said dllllS to alteraavely engage
one or the other of sald cam faces and simoultaneously
causing the compression in the cyvlinder to reverse said
crank shaft, and means f01"51multaneously causmh an eh-
ploswn of the gases in said evlinder.” '

" 14. ‘An explosive-engine comprising a eylinder, a pisto.n
wquing therein, a ciank shaft operated by said piston,

valves controiling the supply of gases, a spring held wrist
plate controlling said valves, medans for causing the com-

pression In the cylinder to reverse said erank shaft, means

“operated by the reversal of said erank-shaft to shift satd

‘wrist plate, and means f01 tempa arily locking said wrist
pl‘ltﬁ. . . . . . I B ‘
15. An explosive engine comprising a cylinder; a piston
working -therein, a .crank: shaft operated by . said.piston,
valve's controiling the-supply of gases, a spring held wrist
plate céntrolling said valves, means. for'causmg the com-

pression in the cylinder to reverse said crank shaft, means

~-operated hy the reversal of said crank shaft to shift said
wrist plate, means for . tempm"uﬂv locking .said’ wrist
plate, and means for automatically releasing. said .wm_st
plate when said crank shaft is again revevsed. L

16, Au. emjloqiw engine comprising a cylinder, rwu main
_valves to said cylinder, a pair of auxiliary V&thb to each
of said main valves, means for connecting both pairs of said
auxﬂmrv valves to work in unison a wrist plate cannected
to said dlleIldH valves and a cam actuated by- the recoil
.of the piston, and means opelated by said cam for %}111?1:1113,
said wrist plate to reverse the position of the said AUX-

1 (.
Im‘

An explosive eng gine comprising a Ly]mder
contmlhn'r the 111191“. and outlei

valves
10 said cylmu, y, &

L

e

- of the engine while running m either dlrectlon

b - ,.'.-- l.J i)

'slud crank shaft is reversed.

‘883,838

wrist plate a cam- act'uat:gd Ly the recoil ¢f the piston, and
means operated by said cam .for $hifting said wrist plate
to reverse the flow of gases 'thfough said v&lveb and- simul-
taneously expiode gases in said cvlmder to run the en rine

in" the opposite directios. o o
18. An explosive engine comprising a cylinder, two main

valves to said cylinder, a pair of auxiliary valves to each
of said main valves, means for connecting both pairs of said
auxiliary valves to work in unison, a cam adapted to oper-
ate while rotating in one direction, a cam adapted Lo oper-
ate while rotating in the opposite dirvection, and means
whereby said cams muv be caused by the recoil of the
piston to ienite the chai'ge in the cyhnder reverse the
position of the auxiliary valves and reverse the 1'11I1n1m,

An explosive. engme comprising a cylmder - two
a pair of auxiliary valves. to each

- 14).
valves to said cylinder,

of said main w*—r’es means for connecting both pairs of said -
auxiliary valyes to work in unison, a cam actuated hy the

recoil of the miston, a wrist plate for operating said auxil-
lary valves, a dog operated by said cam for shifting said

wrist piate to reverse the. pﬁSlthﬂb of - said - auulraly'
vaives and means fov movmg Sﬂid d{‘}“ into and out of en-.

gagement with S&ld CAm,
20,

ing circulits, a reversmg lever electrieally cunne{,tﬂd with
hoth cir cults and means eontrolled bv ==-”1u] Iover for 0,10'3-
ing one of said circuits as -the other is upeﬂed. ‘wherehy

21. The combma‘t:on Wlth an exPloswe engine prf}vmed
with a crank nh&ft of means for reversing the dwectmn ol

. htation of said bll&ft said@ means including two sparking
~ cireunits, ‘a-lever electrically connected with both of
circults, and..automatically- cperated reversing means con-

trolled by said lever for clﬂsing one circuit .as the other is

X opened, whel eby the ensuing explosion w111 drive the crank

shaft in a reverse du'ection | - -
"The comblnation with -an explosive engine- prowded

el el

with a erank shaft, of m'"eans for teversmg the -direetion of
rotation’ of said. Shaft sald means includmg two  main
'sz)arkinﬂ circults a lever electllcally cannected with both

of smd cilenits. means controlled by said lever for closmg

otie of said: eu'cuits 885 “the other is opened, and an A0X- -

ilimyy sparking- cu'cmt can’trolled by said lever for ignit-

inig -Ihe charge 1mmedzately after'shlftmg said lever .and
;Jpen Whewl}y;__ ?

W e the main circuits are. temporarll}

In teéstimony whereof al"}: m'jr signature in presence of

-two WIINESSeS, -« et e e

JOHN ¢ ENNIS.

Witnesses :
- HowarDp E. Bm B
" E. L. OGDEN: - - |

T‘he combination with an etploswe en“nm pmvided_
-with a crmk shaft, of means for. reversing the direction
.0of rotation of said shaft, said means including two spark-

60
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" the ensuing expiosion will drlve said crank. snflft in a re- ¥
| verse-direction... - .- . - . . L

said

10(
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