5 Sheets—Sheeot 1.

{No Model.)

D. P. SANDERS.
MOTOR FOR CARS OR OTHER PURPOSES.

No. 511,662,

q
s .
> Y
@ NI
N
< RN
[ A A 3
S 7 =N
| o8 2 YL
= <z | \
2 Sy FRS Ff S e _ 77 Sk W4 Y
pa b Gl _ o 9 | i i
[<»] Y 172 7 == =L/ / o
LA.M ez 0! 9g Kl = o e el X4 __W o | AV
ay 41.. we (34
% o 87 Zil e
i T i
5 <7 s#7 || /- ¢ =t
6 #HOF 7 g
26 i .
2. P Lz I = £5 .
E 7% _ 06 9z
Iz bwomu gl | &£ ]
& SOF /// oz m ; il SOF
L ~ . T . T
“ ; - S ] S T Iz Eerr T
lﬂi i 73 274 96 5 MQN.\ NI
s 8 < i _n_ }
L4 :
VL b ik 194191 L
£ [
\ o L AL
z

L4

o & Ceceee

or778 y,S H

YHE NATIONAL LITHORRAFHING COMPANY.

WASHINGTON, D. C:




{No Model,) ' 5 Sheets—Sheet 2,
D. P. SANDERS.

MOTGR FOR CARS OR OTHER PURPOSES.
No. 511,652 o Patented Dec. 26, 1893.
(=

=== ™~
=1 i

T
_ LN
s ol
= % = i
N % N
NI 7 el ) Y
- =
& \\5.‘ : X it 1L F[‘ l,i_ s
= =
N S _Wl N
8! ﬂ{||n1§\\ ,
‘ & ]YF(LR A
N Y 3 's:‘“ :ti’ﬂ:
|
) Il
Q'—Oz\"» W —=
N o] o Hl'i'“m -
i L =
: i [ -
D\i W T
. =
F
Q{i’% ; = Sriveritor
LDavid PSanders,

Lo & Geceee . By ‘W

7% Tﬁe‘yﬁ .

THE PHIN
. D,




(No Model.) 5 Sheets—Sheet 3.

D. P. SANDERS.
MOTOR FOR CARS OR OTHER PURPOSES.

No. 511,652, Patented Dec. 26, 1893.

§] » QO\I’,’/
glll 15 "‘“ ST = ™
G o T s
e et W ey
= | it Il \‘t s
N | .
474 J A II///AS 1 | ’]; , 4 : : i ‘
B «“ W RIT
3 1% o !\ ‘ ‘”l & N .‘ s
S N — I
= N | 1(\ e
i s ’ “m{ o
1,
s Q ‘ |' " xﬁ ! =
i 3 |l A
_Eh ) ?
= |
7 R i
@ ). / /'07"."
o ﬂa:':;;;}anc?erﬁ.
Flor Fasnasis By £ '
/&' & Cecene 4 %rﬁey‘,&

.




(No Model.) - . 5 Bhests—Sheet 4.
D. P. SANDERS. |

MOTOR FIOR CARS QR OTHER PURPOSES.

No. 511,652, : ~ Patented Dec. 26, 1893.
{
3
N

- N

Q
N
S T ; ©)
N .
t:{k ©
SN " S .
Vs § i Sriveritor:
@% . David B.Sanders,
Hiter Faomaniss By Mow ,

e F ccee- . - - HAttorreys.

THE NATIONAL LITHOGRAFMING ComPany,




(No Model.) ' 5 Sheets—Sheet 5.
D.'P. SANDERS. B

MOTOR FOR CARS OR OTHER PURPOSES.
No. 51‘1,652., Patented Dec. 26, 1893.

C@ Srverntor:

%a%{% %w ' Darid P Sarders.

e E Lo By JM
_ ' s

WASHINGTON, D, ¢,




UnriTED STATES PATENT OFFICE.

DAVID P. SANDERS, OF \VILLIAMSPORT, PENNSYLVANIA.

MOTOR FOR CARS OR OTHER PURPOSES.

SPECIFICATION forming part of Letters Patent No. 511,652, dated December 26, 1893.
Application filed June 24,1892, SerialNo, 437,871, (No model)

To all whom it may concern:

Be it known that I, DAVID P. SANDERS, a | casting secured to the end of the cylinder.
citizen of the United States, residing at Wil- | Fig. 10 is an enlarged detail sectional view 55
liamsport, in the county of Lycoming and | illustrating the construction of the opening

g State of Pennsylvania, have invented a cer- | into the end of the cylinder and automatic
tain new and useful Improvement in Motors | valve which guards the opening. Fig. 11 is
tor Cars or other Puiposes, of which the | an enlarged detail sectional horizontal view
following specification, taken in connection | of a portion of the transmitting mechanism 6o
with the accompanying drawings, is a full, | and ecompound cluteh.

10 clear, and exact description. 11is a truck frame of any approved con- -

My invention consists of an improved form | struction mounted on the axles 2 by means

_of air and gas engine and is represented as of axle boxes 3,which axles are provided with
applied to a car and geared through suitable | track wheels 4. ‘ 65
transmitting mechanism to the axles. 5 and 5*are sprocketwheels keyed respect- :

15 The air and gas engine consists essentially | ively to the front and rear axles 2.
of a double cylinder in which operates a dou- 6 is the forward cylinder and 7 is the rear
ble piston, each piston being provided with | cylinder of my improved compound eylinder
an automatic rotary valve of peculiar con- | engine, which is supported upon cross-beams 7o
struction allowing for the exhaust through | 8 and 9 of the truck frame. Each of these
20 the pistons. The piston rod is guided at its | eylindersisprovidedin itsouter head 10 with-

_ center bétween the two cylinders by a suit- | a circular opening 11 in which is supported
able cross-head which works in suitable guide- | a cylindrical casting 12 formed with a series
ways. Ialso provide compound friction gear | of circular openings and suitable bearings13 75
for transmitting the power from the engine | and 14 for the reciprocation of the valve rod

25 at a slow or rapid rate. The power is gener- | 15 of the automatic valve 16. These circular -
ated from gasoline orother suitable oil inter- | openings through the casting 12 first con-
mingled with air and fed into the outer ends | verge inwardly to the central valve chamber
of the cylinders to form a combustible gas, | and then outwardly into the cylinder for the 8o
which when ignited by a suitable flame ex- | purpose of spraying the mixed oil and air.

30 plodes and operates the pistons,in a wanner | The inner central opening of the casting 12
well understood in the art. is formed with conical walls to form the proper

In order that my invention may be fully un- | seat for the conical valve 15.
derstood I will first describe the same with 17 is a pipe joint secured onto the project- 8s
reference to the accompanying drawings,and | ing end of the casting 12, and 18 is a section

35 willthen more particularlydefinein theclaims | of pipe leading from said joint 17 to any suit-
the novel features. able position and adapted to supply air to the

In said drawings:—Iigure 1 is a top plan | motor.
view of a car truck having my improved mo- 19 is an oil pipe of smaller diameter than 9o
tor applied thereto. Fig. 2 is a longitudinal | the air pipe 18 and entering said air pipe 20

40 sectional view of the same taken on the line | and extending up to a point a little below the
2—3 of Figs. 2 and 3. Tig. 3 is a rear end | casting 12. '
elevation, part of the truck frame being 21is a rotating stop cock inserted in the
broken away. Iig. 4 is an enlarged horizon- | oil pipe 19 and controlled by suitable auto- g5
tal sectional view of the double cylinder and | matic mechanism to be hereinafter described.

45 pistons. Tig. 5 is a vertical sectional view The oil pipe 19 leads from the tank 22 sup-
of the same. Tig. 6 is a face view of one of | ported in any suitable position on the truck
the pistons. Fig. 7 is a detail longitudinal | frame, for supplying oil to the engine. The
sectional view representing the preferred form | oil pipe 19 of course divides under the eylin- 100
of braking mechanism. Fig.8 is an enlarged | der 7 to lead to both ends of the compound

so sectional detail view illustrating the arrange- | cylinder.
ment of levers for operating the compound 23 is a erank shaft supported in sunitable
eluteh, and opening the cocks in the oil pipes. | bearings 24 and provided at its opposite ends

Iig. 9 is an inner enlarged end view of the




w0,

with erank arms 25 which are keyed to the
shaft. o ’

26 is a crank arm extending from the stop
cock 21 in each of the oil pipes19,and 27 is'a
link connecting each of the crank arms 25 with
one of the crank arms 26, whereby, when the
rock shaft 23 is rotated in its bearings both
of said stop cocks 21 in the oil pipes 19 will

“be actuated simultaneously to open or cut off

10

s

the supply of oil. Between the bearings 24 a
crank arm 28 extends up fromthe rock shaft
23 and is keyed thereto. o

29 is an endless chain attached to the up-
per end of the erank arm 28 and passing
around and also attached to 4 chain wheel
30 which is keyed to a pin 32 rotatably sup-

‘ported upon a projection 33 of the cross-bar

20

25

30

8-of the truck frame. This chain wheel is
operated for opening and closing the oil cocks
in a manner hereinafter to be described,

Referring particularly to Figs. 4, 5, and 6
I will now describe the construction of the
pistons and econnecting piston rod which work
in the compound cylinder. Each of the cyl-
inders 6, 7, which are secured together to form
the compound cylinder are provided with in-
ner ends or heads 35 and 36 respectively,
and through the central openings in said
heads 35 and 36 the piston rod 37 recipro-
cates.

38 is across-head keyed to the centerof the

‘piston rod 37 and having the vertically pro-

35

4¢

45

50

58

6o

55

jecting bearing rods 39, -

40 and 41 are guide pieces secured to the
adjacent ends of the ¢ylinders 6, 7, and form-
ing tracks for the reciprocation of the guide
blocks 42 which are secured to the outer ends
of the rods 39.

43 is an exhaust opening in the upper wall
of each cyliuder 6, 7, near their inner ends.

Attached to each of the opposite ends of the
piston rod 37 is one of my automatic pistons.
The extreme ends of said piston rod 37 are
contracted at 44 to form shoulders 45.

46 is a piston head formed with a series of
circularopenings47 and a central circular de-
pression 48 on its outer face. 'Thehead 46is
adapted to fit on the contracted end 44 of the
piston rod and is secured thereon from rota-
tion by any suitable means,

49-is a collar mounted on the end of the
piston rod outside of the piston head, and
‘adapted to rotate freely thereon. ‘

50 is a cireular rotatable valve plate formed
with a central perforated cireular boss 51
adapted to fit over the collar 49 and rest in
the central depression 48 of the piston head,
and also provided with a series of cireular

. openings adapted to register with the open-
ings in the piston head for allowing the ex-

haust of the products of combustion there-
through.

52 is a serew nutengaging the extreme out-
er end of the piston rod for holding the parts
of the improved piston in place.

53 i8 a double rotary arm or spider formed
with an enlarged central portion having an

511,652

opening therethrough for the passage of the

piston rod, upon which the spider rotates.
The spider is adapted to work on the piston
rod close up against the piston head, and the
two arms curve outwardly from the enlarged
central supporting portion and pass through
the circular exhaust openings of the pisten
head and are secured to the rotating valve
plate in any suitable manner.

~ 54 is a spiral spring encircling the piston

rod and having one end attached to the rod
and the other end engaging one of the arms
of the rotatable spider.
spiral spring is for holding the spider and ro-
tatable valve-in their normal position for
closing the exhaust openings through the pis-
ton head. =

55 is a rearwardly projecting arm formed
integral with the lower arm of the spider 53
and provided with a downwardly projecting
nose 56. T'heouterface of the end of the arm
55 and the nose 56 are beveled off for the
purpose presently to appear. °

567 is a small post extending up from the
bottom of the cylinder 6 adjacent to the head
35, and 58 is an arm journaled to the upper

end of said post 57 and having a limited ro- .

tary .movement thereon. The arm 58 is
formed with a beveled nose 59.

60 is a spiral spring surrounding the: post:

57 and secured thereto at one end; and -en-
gaging the undersideof the arm 58 at its op-

posite end to hold said arm in its normal po-

sition with yielding pressure.

61 is a beveled cam projection extending
from the inner face of the head 35 just above
the arm 58 and in the same plane as the
arm 55,

When the piston is forced rearwardly by
the expansion of the exploded gas the rotat-

able valve plate 50 is in its normal position .

to close the exhaust ports through the piston
head,and as the arm 55 comesin contact with
the cam 61 it is forced to one side as indi-
cated in dotted. lines in Fig. 5 which action
rotates the valve plate through the medium
of the rotatable spider and thereby opens the
exhaustopenings through the piston head and
allows the products of the explosion to ex-
haust therefrom into the inner end of the cyl-
inder and out through the exhaust opening at
the top. At the same time that the arm 55 is
forced to one side by coming in contact with
the cam projection 61, the nose 56 engages
the arm 58 and forces it to one side, also as
indicated in dotted lines in Fig. 5, and as soon
as the nose 56 has. passed out of engagement
with said arm 58, the spiral spring 60 forces
said arm back into its normal position as in-
dicated in full lines in Fig. 5: at this point
the pistons are ready to take their return
stroke and the nose 56 engages the side of the
arm 58 which. is held from rotation in the op-
posite direction and thereby the valve. plate
50 will be held in its open rotated position
until the piston has receded so far that the
nose 56 can slip off of the rounded rear end

The office of the

jo

75

8o

85

90

95

100

105

I10

115

I20

125

130

. . . . , .
. __



10

I5

20

25

. 30

35

40

- 511,652

of the arm 58 and allow the spiral spring 54
to force the valve plate back into its normal
position to close the valves through the pis-
ton head.

62 is a small opening in the under side of
each of the cylinders 6, 7, for the admission
of the flame which ignites the combined oil
and air.

63 is a rotatable circular plate formed with
a series of circular openings a,dapted to reg-
ister with the opening 62.

64 is a small lamp or other burnel for sup-
plying flame, supported directly under the
opening 62, so that when the plate 63 is ro-
tated, by means presently to be described, the
flame will be admitted to the combustion
chamber of the eylinder every time one of the
openings of the rotary plate registers with
the opening 62 into the cylinder.

Fach of the rotatable plates 63 is supported
from the cylinder by means of a journal bolt
65 and is formed on its periphery with a se-
ries of notches or ratchets 66.

67 is a longitudinally movable rod formed
on its opposite ends with a pair of pawls 68
which engage in the ratchets of the rotatable
plates 63 for rotating them when the rod is
moved longitudinally.

69 and 70 are lugs projecting from the side
of the rod 67,and 71 is an arm formed on the
inner face of the cross head 38 in line with
the lugs 69 and 70 and adapted to engage
them alternately for moving the rod 67 to
and fro and shifting the plates 63 for allow-
ing the flame to enter the combustion cham-
bers alternately.

I have described only oneend of the double
cylinder and piston and operating mechanism
but it will be clear that both ends are simi-
larly constructed and need not further be de-
seribed.

72 is another cross bar of the truck frame
between which and the cross-bar 8 the trans-

- mitting mechanism is supported.

45

5o

55
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73 and 74 are castings mounted upon and
supported between cross-bars 72 and 8 and
provided with Journal boxes 74%, 74" and 75,
75% for supporting respectlvely the . power
shafts 76 and the driven shaft 77.

78 is a crank arm keyed to the end of the
power shaft 76, and 79 is a link having a di-
vided end 80 which is journaled to the Cross-
head 388 as clearly shown in Fig. 1.

81 is a small cog wheel meshing with a large
cog wheel S2 loosely mounted on the driven
shaft 77, and 83 is a large cog wheel keyed to
the power shaft 76 and meshing with asmaller
cog wheel 84 also loosely mounted on the
shaft 77.

85 is a fly wheel also keyed to the power
shaft 76. The inner face of the cog wheel 82

-is formed with a cone shaped recess 86 to form

65

the female member of one portion of the
compound eluteh, and the inner face of the
cog wheel 84 is formed with the female mem-
ber 87 of the other portion of the compound
cluteh.

Ainafter

83 is a compound cluteh formed with the
large cluteh face 89 and the small clutch face
90 which are adapted to engage respectively
the members 86 and 87. Thisclutehissplined
to the driven shaft 77 and is adapted to move
longitudinally -thereon for engaging with
eitherone of thesaid wheels, which areloosely
mounted or the shaft.

91 is a friction pulley formed integral with
the cluteh 88 and adapted to receive a fric-
tion band which operates as a brake, as here-
explained. The compound clutch
block 88 is formed with a central annular
groove 91* in which are located two semi-eir-
cular bars 92 formed with pivoted pins 93
projecting from their outer faces.
~ 94 and 95 are sections of a cluteh shifting
lever which have their forward ends curved
approximately concentric to the portion of
the clutch block 88, and are pivotally con-
nected to the pins 93 of the bars 92. The
clutech shifting lever is pivoted to the frame
at 96 and hasa rearwardly extending arm 97.

" 96" is a bracing rod extending from the
pivot 96 to the eross-bar 8. 98 is acrank arm
keyed to the pin 32 abovethe echain wheel 30,
and pivotally attached at its outer end to the
arm 97 of the clutch shifting lever, by means
of a pin 99.

100 is a wire cord attached to the pin 99
and extending to the opposite ends of the
platform 101 of ‘the car.

102 is an indicator secured to the dash of
the car, and having one end of the cord 100
connected to it, whereby the position of the
clutch shifting lever and the oil cocks is in-

‘dicated. The cord 100 passes over suitable

pulleys which guide it, and it is of course ob-
vious that an indicator will be placed at each

. end of the car.

103 and 104 are arms projecting from the
clutch shifting lever, and 105 are chains or
ropes attached to the ends of the levers and
extending to the opposite ends of the car
where they are attached to oppositely ex-
tending crank arms 106 and 107 formed in-
tegral with the rock shaft 108.which is jour-
naled in a bracket 109,

110 is the operating hand lever which is
keyed to the rock shaft 108. This arrange-
ment will be clear from Figs. 1 and 7.

It will be observed that when the clutch
block 88 is moved to its central position the
driven shaft will remain still and allow the
power shaftand the cog wheels geared thereto

8o

85

go

95

100

IIO

to revolve,and at thesametime the position of -

the connecting leversand cranksthatregulate
the flow of oil will be such that the oil cocks
will be closed: and it will also be observed
that when the clutch is thrown to either one
side or the other for giving the car a fast or
slow movement, the oil cocks will be opened
to allow the oil to flow. The oil flows slowly
from the reservoir or tank and drops out into
the air pipe where the air takes it up and it

125

130

is sucked in to the end of the eylinder by the -

movement of the piston, and owing to the
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118 through it.
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conical shape of the casting 12 and the valve
16 the commingleéd oil and air will be sprayeéd
intothecylinder. When dsufficient quantity
-of the gas has been admitted; the movement
of the revolving plate allows the flaime to ig-
nite and explode the gas which forees the pis-
ton forward in a manner well tindérstood:
The action of the pistons has already been ex-
plained.

111 and 112 are a pair of small sprocket
wheels keyed to the driven shaft 77 alongside
of the cog wheel 84 and 113 and 114 are
sprocket chaing passing around said sprocket
wheels 111 and 112 and the sprocket wheels
5, 5% respectively on the axles 2, 2. .

115 is a eurved brace extending between
the eross-bars 72 and 8 under the friction pul-
ley 91. '

116 is a block secured to the brace 115 by
means of a bolt 117 and having du opening
I One end of an ordinary band
brake 119 is secured to said block 116 and
passed around the friction pulley 91 asshown

. cleatly in Fig. 7.
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120 is a brake chain or ropé attached tothe
band 119 and passing through the opening 118
of the block 116 and around a pulley 121.

122 and 123 are guide pulleys over which
extend brake chains 124 and 125 said brake
chains being attached to the chain 120 and
passed over said pulleys 122 and 123 t6 the
opposite ends of the ear. Pivoted to the plat-
form of the ear is a lever 126 which extends
beneath thereof and tothe lower end of which
lever one of the brake chains is attached.

One of said brake levers is applied to each

end of the platformof thecar. By this means
the c¢ar can be very suceessfully stopped after
the clutch has been disengaged, and the sup-
‘ply of oil cut off, for it will be observed that
the frietion pulley is in direct connection with
the wheels of .the car through the sprocket
wheels and chains. :

By my improvements I am énabled to pro-
vide a motor car of such construction that en-
gines of small power may be used successfully
and with a large saving of expense as com-
pared with the present use of electric and ca-
ble lines in street railways.

Having thus fully described my invention,
what I claim as new therein, and desire to se-
cure by Letters Patent, is— ,

1. A motive power engine comprising a eyl-
inder having supply and exhaust openings; a
piston working in the cylinder and having ex-
haust openings through it, a rotatable valve
plate carried by the piston and having open-
ings whieh are adapted to control the exhaust
openings through the piston, and means for

automatically operating said valve plate, as.
. set forth.

2. A motive power engine comprising a eyl-
inder, 4 valved opening on one end of the
cylinder, means for supplying mixed air and
oil, to said opening means for igniting the
mixture in the éylinder; a piston working in
said cylinder, exhaust openings through the

piston head, a rotatable valve plate carried
by theé piston and eontrolliig the éxharist
openings in its héad, and ani exhaist opening
in the cylinder, as set forth.

. 3. A motive power engine, comprising a eyl-
inder having supply and exhatist openings, a
piston and piston-rod Working in the cylinder,
exhaust openings through the pistos, a rotat-
able valve plate carried by the piston-rod and
adapted to control the exhaust openings

70"

75

through the piston, means for holding the -

valve plate in normal position for closing the
openings through the piston, and means for
rotating said valve plate for opening the ex-
haust through said piston, substantially as
set forth. , '

4. A motive power engine; Gomprising a cyl-
inder having supply and exhaust openings,a
piston and piston-rod working in the cylinder,
exhaust openings through the piston; & rotat-
able valve plate having openings adapted to
register with the openings through the piston,
a spiral spring for holding the valve plate
normally in c¢losed position; and means for
rotating the plate against the action of the
spring for opening the exhaust through the
piston, substantially as set forth:

5. A motive power engine; coniprising a cyl-
inder having supply and exhanst openings, a
piston and pisten-rod working in said cylin-

8¢ -

85

90

95

der, exhaust openings through the piston; a

rotatable valve plate adapted to close the
openings through the piston, a spider rotat-
ably mounted on the piston-rod and engaging
the rotatable valve plate, a spiral spring en-
gaging the piston-rod and spider for holding
the spider and rotatable vilve plate in their
normal position, and means for rotating the
spider for opening the exhaust through the
piston, substantially as set forth.

6. A motive power engine, comprising a cyl-
inder supply and exhaust openings, a piston
and piston-rod working in said eylinder, ex-
haust openings through the piston, a rotat-
able valve plate mounted on the piston-rod
adjacent to the piston, a spider also rotatably
mounted on the piston-rod and engaging the
valve plate, a spring for holding the spider
and valve plate in normal position, an arm
projecting from the spider, and a eam on the
inside of the cylinder adapted to engage said
arm for operating the valve plate against the
action of the spring, substantially as set forth.

7. A motive power engine comprising a eyl-

100

105

110

115

120

inder having supply and exhaust openings, a

piston and piston-rod working in said eylin-
der, & rotatable valve plate mounted on the
piston-rod and controlling the openings
through the piston, a spider rotatably mount-
ed on the piston rod and engaging the valve
plate,a spring for holding thespiderand valve
plate in normal position, an arm projecting
from the spider, a pivoted arm or spring latch
supporteéd from the inside of the cylinder,

‘and a cam projecting from the eylinder,

whereby the exhaust through the piston will
be opened at the proper moment and held

125

130
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open during a portion of the return stroke of
the piston, as set forth,

_ 8. Amotive powerengine comprising a cyl-
inder having supply and exhaust openings, a
piston and piston-rod working in said eylin-
inder, exhaust openings through the piston, a
valve plate rotatably supported on the piston-
rod and adapted to control the exhaust open-
ings through the piston, a spider rotatably
mounted on the piston-rod and engaging the
valve plate, a spiral spring engaging the pis-
ton and spider, an arm projecting from the
spider and having a depending nose, a spring
lateh pivotally supported fromr the eylinder
and a cam shaped projection extending from
the inner head of the cylinder, substantially
as and for the purpese set forth.

9. The combination of the twoindependent
cylinders, valved openings in the outer ends
of said cylinders, means forsupplying mixed
air and oil to said openings, means for ignit-
ing the gas in each cylinder, pistons in each
gylinder connected together by a piston-rod
common to both, antomatic valves through
each piston, and exhaust ports from said eyl-
inders, as set forth.

10. A motive power engine comprising two
¢ylinders supported end to end,independent
supply and exhaust openings in said cylin-
ders, means for supplying mingled oil and air
to the outer end of each cylinder, pistons in
said cylinders, having exhaust openings there-
through, a piston-rod joining said pistons, a
cross-head on said piston-rod, a flame open-

ing in the bottom of each cylinder, rotatable |

plates having series of openings adapted to
register with the flame openings, flames un-
der the flame openings, ratchets on said ro-
tatable plates, a longitudinally movable rod

40 engaging the ratchets of said rotatable plates,

lugs on said rod, and an arm projeeting from
the cross-head and adapted to engage said
Ings and move the rod and shift the rotatable
plates, substantially as set forth.

~11. The combination of the engine cylinders
having the openings for the admission of com-
mingled air and oil, the pistons working in
said cylinders, the oil and air supply pipes,
the oil reservoir, the flame openings, the in-

. termittently revolving plates adapted to ad-

mit flame to said openings, the cylinder ex-
haust ports, the antomatically closed open-
ings through the piston, the piston-rod con-
necting the pistons, the transmitting mechan-
ism geared to said piston-rod, the differential
gearing, the cluteh, the elutch shifting lever,
the cocks in the oil pipes, the rock shaft,
cranks and links connecting said cocks and
rock shaft, and suitable connection between
the said rock-shaft and the clutch-shifting le-

ver substantially as set forth. B
12. The combination of the engine substan-
tially as described, the oil pipes for admitting
oil to the eylinders, the cocks in the oil pipes,
the rock-shaft, snitable connection between
the cock and rock-shaft, a crank arm extend-
ing from said rock-shaft, the power shaft
driven by the engine, the drive shaft, differ-
ential gear between said powershaft and said
driven shaft, a clutch-shifting lever, a chain
wheel journaled to the frame, a chain con-
necting the erank arm of the oil-controlling
rock-shaft with the chain wheel, and a crank
arm keyed tothe axisof the chain wheel, and
pivotally connected to the clutch-shifting le-

ver, substantially as shown and described.

DAVID P. SANDERS.

Witnesses:
W. L. Purpy, -
M. J. MILLER.
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