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o To all w]wm Lt maoz _/ conecerm:. -
- Beit known that I, SAM.UELS ‘%ObE a,(,ltl-'.;
zen of the United: Sta,tes residing at Amador}_;.
City, in the county of Amador fmd State of
California,haveinvented certain new and.use--
~ful Impr ovements in Combination Steam and
‘Gas Engines; and I'do declare the following:
to be a full, clear, and exact description of the_'
invention, such as willenable others skilledin
the art to whlch it appertains to make and use |.
the same, reference: being had to the accom-
panying drawings, and to the figures of ref-
‘erence marked thereon, whlch fmm a mrt of:_ _. ST
- tnaledin the ends on oppoeul:e b1des of the said =
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(Nn mndel )

- this gpecification.

Myinvention relates 130 eel baln new and use-i
- ful improvements in combination steam and-
~ gasrotary engines; and my obJeet is to fur-
- nish a rotary engine which may be propelled

- by means of- consecutwe explosions of gas,

20

gasolene, naphtha crude oil, &e., or by means
of steam-power.
of the peculiar construetion, novel combina-

tion, interchangeability, and adaptation of |
_- pa.rts hereinafter deseribed, and particularly -
pointed out in:the claim hereunto annexed,
- reference being had to the accompanying
- drawings for a. better understandmg hereof,

in Whl(}h—-—”.

‘engine.

qure lisa suie eleva,tlon of my 1mproved.
1is a vertical .cross-section of

Kig. 2

 the cylmder piston, and valves from the rear.

. ,spa,rk device.
-same.’
valves and levers.
taken in the plane indicated.by line 6 6 of |
is a detail section: taken in the

a0

~ Fig. 2. Fig.7
o plane mdlcated by the line 7 7 of Fig.1.
- Similar figures of reference. mdlcate COI‘I‘G—.'

. 3 is a vertical lonmtudmal section of the

‘Fig. 6 is a detail section

spondmg narts in the several views.

© " A cirecular ¢ ylinder 1, havinglegs or braces.
S 2 isrigidly attached, by means of such braces
! ‘2 on a suitable foundatwn 3 1n con]unctwn-
- with suitable screws or bolts which are in-.

45

serted in the said braces 2. A cylinder cover

—or head 4 is rigidly secured to-the rear s1de'
of the cylinder 1. by means of screw- -bolts 5

The main driving-shaft 6-is inserted eccen-
~trically in the face of the cover or head 4 in
~a vertical line above the center of such head
4. 'The inner end of the said shaft 6 is rig- {
S 1(115r attached to the center of the end of a re-

This I accompllsh by means.

TKig. £ is an end view of the
Tig. 5 is a front end elevation of the

means of large screws.

- Cal Volvmwplston 7 whlch is adapted to ﬁbaframst
the upper concave. side within the cylmder 1,
8o0.as to prevent the passing of steam or the §E a
“explosive mixture between the parts Onthe -
front.side of the. cvlmder lacoverorhead8, =
similar to the head 4, is rlﬂ'ldly attached by-ﬁ'
“means-of-the screw- bolts 5. In the center of -
‘the head 8a wr ist-pin 9 is rlﬂ'ldly maintained
“whiech is ad‘tpted to receive: operatlnw-abut--
ments 10, which are .formed in the shape of
“a-hinge or knuckle joint, and their free or,
outer ends are inserted through slots in os-
';'c1ll&t1nﬂ' bearings 11, whichare pwota,lly jour-

plston 7.

The eylmdel 1 has a,n mterchanﬂeable hve_!_‘.'f '

ton 7 near the top of said cylinder, and said

ports 12 are connected by means of passages
13. Midway between the ports 12 a three-

‘and exhaust port 12 on either side of the pis-

way rocking valve 14 is inserted in an open- =

ing tmnsversely in the eylmder 1 and inter-

sectmﬂ' the passages13. Thevalve 14hasan

ang ﬂula,r port 15 therein, which is arranged in
'one position to connect one of the passages13
‘with a passage. 16 located immediately above
said valve and in another position to connect
the other passage 13 and passage 16.
passage 16 is connected to and communicates

The

with'an oscillating cut-off located transversely

ing an eye therein, is inserted over a,nd rig-

idlyattached to thestem 18 nearits outer end
_An eccentric 22 is rigidly attached at a suit--

75

in the top of the cylinder 1 and composed of
the valve 17, which, as shown in cross-section, |
Fig. 2, has its top a_nd center cut away, with
a slot in the bottom . side wherewith the sup-
ply of motive mixture may be cut off as the
valve 17 is oscillated, and a stem 18, rigidly
attached concentrlcally in said Valve 17 and
| 'extending rearwardly through a thimble 19,
provided with a collar or ﬂa,nﬂe 20 and at-
tached to the rear side of the cylinder by
‘Aslotted arm 21, hav-

go

9

able point on the main shaft 6 by means ofa

set-screw 23. : An eccentric-strap 24 receives

said eccentric 22 and has an eccentric-rod 25
rigidly attached - thereto,: which rod 25 ex-

100

tends upwardly and is pivotally secured toa
block 26, which is adjustably inserted in the
slotted arm 21 and has suitable means for 30-. -

eunnn* the same 111 desu*ed posmon
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. The main shaft 6 is journaled in bearings

27, which are mounted on brackets 28, which
‘are suitably secured on a foundation. |
A suitable balance-wheel 29 is rigidly .;1t,--..

‘tached to theshaft ©.
is rigidly attached to the shaft 6 at a suit-

An ordinary.pulley 30

able point thereon, from which power may be
transmitted as desued | S
Immediately beneath the thimble 19 an ex-
plosion-chamber 31 is rigidly attached to the
side of the eylinder 1 by means of suitable
bolts. Within the outer end of said cham-
ber 31 a thimble 32 'is inserted, preferably by
means of a male and female screw-thread. A

hollow core 33, having a flange or collar 34
formed on the rear end thereof, is inserted in

the thimble 32 and maintained therein by a
nut 35, which is serewed on the end of said
core and impinges upon the end ot the thim-
ble 32. Detween the parts of the core 35, 1ts
flange 34, and nut 35 and the thimble 32 suit-
able insulation 36 is arranged. A shaft 37,
having a collar 33 qmtablv located Lneleou
and adﬂpted to engage with theinner end of

the core 33, is mselted in said core 33, with

one end pl‘otl‘udin;: therefrom and adapted to
receive a cog-wheel 39 thereon, which is sep-
arated therefrom by suitable insulation 40

and rigidly attached thereto by a suitable.

set-screw 41. Theinner end of the said shaft
37 has a lug or boss 42 rigidly attached to the
same. A lug 43 is attached to the upperside
within the explosion-chamber 31 near the end
of the shaft 37. The under face of the said
lug 43 is horizontal and provided with a fiat
spring 44 on either side, which springs 44 ex-
tend beyond said lug 43 and engage with
either end of a spring-holder 45, which i1splv-
otally attached to the face of the lug 43.
Semicircular springs 46 of suitable length are
rigidly attached one on either end of said
holder 45, which springs 46 are adapted to be
engaged by the lag or boss 42 on the end of
the shaft 37.

A socket 47 is 11n'1dly attached at a suitable
point immediately below the chamber 31 on
the cylinder-head 4. In said socket 47 one

-end of the journal of a spool 43, bearing a

50

55

6o

65

cog-wheel 49 on either end thereof, 1s inserted
and rigidly attached by means of a set-screw
50. One of said cog-wheels 49 1s adapted to
engage with the wheel 39, and the other en-
cages with a cog-wheel 51, which i1s rigidly
attached to the eccenftric 22 concentrically
with the shaft 6. The wheeldl 1s double the
diameter of the wheels 49 and 39 for the pur-
pose of giving the shaft 37 tworevolutions to
one of the main shaft 6. On eifher side of
the valve 14 transversely in the cyliner 1 and
intersecting the passages 13 and ports 12 a
rock-valve 52 is inserted, sald valves 52 hav-

pinges upon the face of the cylinder 1, and
the other sides of said valves have flanged
nuts 54 attached thereon, whichimpinge upon
the rear side of the cylinder, The valves 52
are formed by having a portion of the convex

to and {ro.
and attached to the eylinder'l on either side
Suitable electrical connec- .

the enwlne

700,243

sides, as shown in Fig. 2. On the front end

1 of the valve 14 a eollm 59 is rigidly secured
for the double purpose of preventing the es-

cape of steam or explosive mixture and for
the operation of rocking levers 55, which are

attached at one end eecentucallv and pivot-

ally on said eollar 55, said levers 56 diverging
therefrom and Imvmg their opposite ends piv-
otally attached eccentrically to the flanges 53
of the valves 52 for the purpose of roeking or

oscillating said valves 52 simultaneously with

the opeldtmn of the valve 14, which is ma-
nipulated by means of a lever 57, which 1s
inserted on the frontend and atmehed t.heze-
on by means of a nut 53,

The rear end of the valve 14 hﬂ,b an open-
ing from the slot 15 communiecating with the .
A pin or lun‘ 59 pro--
trudes from the upper edge of the valve 14
into the e*{plosmn clla,mbel 31 immediately -
above the spring-holder 45, which said lug 59

explogmn-ehmnbel 31,

is adapted to engage as the valve 14 is rocked
A lever-stop 60 is arranged on

of the lever o7.
tion may be made with the core 33, as by the
wire 61, and to any other convenient part of

of the shaft 6 therein.
63 represents a steam or explosive- mixture
supply pipe communicating with the cut-oft
valve 17 and is adapted to conduct motive
material to the cylinder. An exhaust-pipe
64 is arranged on either side to conduct the
exhaust from the valves 52 as is desired.
Pipes 65 are arranged on either side of the
pipe 63 for the purpose of conducting water
to and from the water-chamber 066, which is
arranged with a partition tr anevelsely across
the top, so as to compel the circulation of the
water completely around the cylinder.

The mode of operating my improved com-
bination steam and gas engine 13 as follows:
All the parts having been properly adjusted,
the lever 57 is thrown to the right against the
lever-stop 60, which movement by means of
the levers 56 rocks or tilts the valves 52 into

the position shown in Iig. 2, wherein the

steam or other motive mixture may be admit-
ted through the pipe 63, cut-off 17 18, pas-
sages 10 and 13, angular passage 15 in the
valve 14, the valve 52 at the left in Iig. 2,
and the port 12 into the cylinder and against
the abutments 10, where, if steam be used,
its power is exerted in the usual manner, and
when the abutments have been forced around
the exhaust-steam escapes through the other

| port 12 to the right of Kig. 2 and is conduect-
| ed as desired by the pipe 64.
ing on the front end a flange 53, which im- |

If gas, naphtha,
oasolene, or other explosive vapor is used, the
same enters in the same manner as steam
until the piston 7 and its abutments 10 reach
a certain point in their revolution, where-
upon the cut-off valve 17 18, being osecillated
by the eccenfrie 22, rod 25, a,nd arm 21, shuts

A suitable stuffing-box 62 is pro-
vided for the cylinder-head 4 at the entmnee

| surface 1emoved near the center on opposite -
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- eﬁthe passage 16, thefeby. shutting said ex-

10
I5
20

25

arereversed in position, changing from an ex-

s

plosive vapor in the cylinder 1. The wheels

87 49 39, the shaft 37, and lug 42 having been |
'properly adjusted, seld lug 42 engages and
disengages the spring 46, wmle the passage 16

18 cut off by the valve 17 18, which by means

of an electric current causes a spark and con-
~ sequent explosion of the vapor within the cyl-

inder, which causes the revolution of the pis-
‘The tilting of the lever 57

ton 7 ‘and shaft 6.
and rotation of the valve 14 cause the pin or

lug 59 to engage with one end of the spring-

holder 45, thereby depressing that end of said
holder 45 and causing the spring 46 on that
end to engage with the lng 42, as hereinbe-
fore described. By arranging the lever 57 in
neutral position, as shown in ‘Fig. 5, the lug
59 assumes the position shown in Flo' 4 and

the springs 44 force the spring- nolder 45into.

neutral position, whereupon. the. lug 42 may

revolve without an electrical contact, When-

- the lever 57 is reversed, the pin or lug 59 en-
| gages the reverse end of the sprin g-—holder-45,-
causing the reverse-spring 46-to come in con-
-The valve 14 commu-

tact with the.lug 42.
nicates with the passage 15 on the other side,
and the valves 52 by means of the levers 56

haust:to a live port, and vice versa. In this

position the motive material enters.the oppo--
site side of the eyhndm and the motmn of all .

~ parts is reversed.

35

I.am well aware Lhdt 1etely engines ha,ve

- been made which run by stemn-pewer which

comprise a piston arranged eccentrically

- within the eylinder and are operated byabut-

cure by Letters Patent, is— "~

‘interposed between the passages 63 and 16,
and having a crank on its stem, the explosmn-:
chamber 31 the hollow roekmw valve 14 in- . - -* o
terposed between the passage 16 and thein- = .00
‘ner ends of the passages 13 and. communicat--
ing at one‘'end with the explosion-chamber
31 the rocking valves 52 interposed -between: - " -
the adjacent ends of the passages 12, 13 and .~
64 and oceupying the points of mterseetlonf:_’_;i':'_I'-"..j.'--!;.

' L= - . .. ; . -
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.ments arran O'ed in S&ld plston and therefore;-__:.
those fea,tures I do-not'claim broadly;-but . =
What I do claim as new, and. deewe te se L
R 4O
~ The herein- deserlbed eombmed etploswe--}:j-_ft'-.;i;s_'_;};jifj;"-'!Q--;_Tj:_- b
. encrme comprising the cylinder, the: rotary oo
"Plsten arranged therein, and fixed on ashaft, "' -
the passages 12 eemmumcatlnw withthe 1nte-,’ R
rior of the cylinder at. epDosﬂJe sides of ‘the 45 -~
piston, the exhaust-passages 64, the passages = ..«
13; thesaid passages 12, 64, and 13,interseet- -~ : .
-. .11:10 at common pomte the passage: 16 thesup- - -0
.ply-passafre 63, for gas, the cut-off velve A7 ey
5 0

thereof, theeccentric fixed on the piston-shaft, -

the stra,p surrounding said eccentric and-ad--
Justably connected. to the crank on the stem
of the valve 17, the lever 57 connected with'
the rocking valves 52, and suitable means for
igniting explosive mixture in the ehe,mber 31 :

all substantially as specified.

In testimony whereof I affix m y ' wnature

1n presence of two w1tnesses R
o SAMUEL S ROSE

Wltneseee | -
"MOLBRY HAYNES -
- JOsSHUA B. WDBSTER.--. -
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