‘No. 609,027. ~ Patented Aug. 16, 1898,

A. G. HILTON & J. H. WALLACE.
- COMPOUND ROTARY ENGINE.

(Application filed May 24, 1807,)

l sz

' \‘-‘-_-H_.

(No Model.) 4 Sheets—Sheet |.

47 o
N

[

/"
/i
/,/f"
e )

/
////

i

hiye
e S /

3 —wrn
-

4

7 et - A ritfeee s 6;; ﬁlf&w,

THE NORRIS PETERS CO., PHOTCO-LITHG, WASHINGTON, . C.




02

13 | .

_ 29Ny
S - \W §W/ - //M«N\h\m \wtmﬁ&ﬁ %w :
w “_ /ﬁ/\m\ A/ Q%N@@N//%////////ﬂ/ﬂ///ﬂﬂ/ﬂ////m - /N/m/amm
: S /////////////r // / / // DT, -
3 S A\ WSS oo T
" \\\_\\\\ - \\_\\\/
..M._ £ .S\// ;%WW//////// ///////W//@/V//A& //////W/,”,@_%W/N ////
ke YRV eVa _. o T
me i \,D.\ i _ P doo O ’ .
. ¢ S L en f\\ LA _:____ 57 o
) . o / \\ 4 I e
. \ﬁ%%\_&idw% o o e
. S _ %)\\ ﬁ@gg by _ =t Ne=
Y PR e
2 E %\ﬁ_______w/_//ﬁ_:_“-,WM__________ & rr o N | °€ m\w L7 .




 Patented Aug. 16, 1898.

“A. G. HILTON & J. H. WALLACE.
- COMPOUND ROTARY ENGINE.

No. 609,027.

1897,

(Application filed May 24,

4 Sheets—Sheet 3.

. @\%///M\ .
 _ %\W////\

7,

‘tNo Model.»

L/

29 o

/ _ 0

o ,, Ss /748
6/

2/ WL

—— e

\N.

—r———Tr ———————

////

o
|
7.

]§ 7 S\
7

= I\ 27 \\

oL ...Iltm N@ .

N

N
%.ﬂu -II..iNf = ;

_ P

I

|

L

25

b

Sl Al
™

62%)1 F1icaa ¢d

_ . .__..l-_..l..,.r._ . - _—
. T
y
. ™
ongy
. L/
Sy .
. -....... o
hY
: ™
“
\
_ \
Y
\
\

i
T

s 7 _
7 % .
: -

L

-

A~

2 S H e

ety




No. 609,027. N : Patented Aug. 16, 1898.
' A. G. HILTON & J. H. WALLACE.

- COMPOUND ROTARY ENGINE.
(No Model.) . | @PPHW"-“F e | 4 Sheets——Shee-t#.
N NN
.& ~ § .
\ &05 -
LR

S %'N

it
= Ll
%{ . ® ~ 1R
| 11
g\ \Z
' o N - 5 enbors/
Wit e ﬂ ' N Lﬁmezaﬁgff_}ag;ca
7% 2 _ A7 T Care.




~ and exact description of the same, referenee_.
being had to the aecompan}mw dra,wmﬂ's, n.

IO

- a top view of the same.
section of one of the two- -way stop-cocks for
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- tary engines which are designed to be oper-
ated bv sS0me expauswe aﬂ*ent such as steam, -
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ARTIUR G.
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(No mpdel )

To all whom it ma J concern:
Be it known that we, ARTHUR G. IIILTON
and JAMES II. W ALLACE,citizens of the United
~tates, residingat Fort Fair field,in the county
of Aroostook and State of Y[ame have 1in-
vented a new and useful Improvement in
Compound Rotary Engines; and we do here-
by declare the following to be a fall, clear,

wlnch—-—-—-

- Figure Il is a perspectwe view of a 10t41v'
- Kig. 11 is

engine aceording to our mventlon
Fig. 1llis a Veltmal

reversing the direction of steam entrance to

and exit from this engine in order to reverse

the engine. Fig. IV is a transverse section

of the engine-piston at the inner face of the

segmental abutment of the further cylinder-

head and looking toward that head. Fig. V|
18 & 10nn1tudma,1 section, partly in perspec-
Live, of the piston-head of the engine without

the wing-grooves.  Fig. VIis a lonﬂ'ltudmal

section of the engine at the line = v of Fig.
IV. TFig. VIlisan edgewise view of the 011-)
| cumference of the engine with the circumfer-
- ential casing 1em0ved as the circumference
would appear if rolled out flat upon the paper,

that portion of the casing which projects ra-

dially beyond the piston- head beling section-
.hned Fig. VIII is a longitudinal sectlon of
Fig.IX isatransverse
| "Vertlcal section of a mo’diﬁeation of our ro-
fary engine, and I'ig. X is a.longitudinal sec-
tion of the same on t11e anﬂ'ulm hnes @ sc of

a wing of the p19t011

Fig. IX.
ThlS invention 1elates to bhat cldss of TO-

gas, compressed alr, or the 11ke and its ob-

Jeet 1stoadapttwo cylmdel s to operate around
one shaft as a single expansion-engine, the
first cylinder to 111311126 a portion of the force
of the motive agent under full pressure and

the second cyhnder to utilize a further and
much greater amount of that force from the

expansion of the motive agent as it is dis-
charged from the first cydinder. Tothisend
ourinvention consists in the construction and
combination of parts forming an expansion

claims.

N rotary_ eng_me,ﬁ hereinafter more fully de-
sceribed, and particularly pointed out in the
- In this specification steam is con-

81(161 ed to be the motive agent.
10 represents a shaft. fitted to 1ev01ve in

| bealmﬂ’s 11, which for convenience of illus-
tlatwn we have shown.as integral with the

a
.........
........
. e
arin'H
o
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55

statlona,ry ends or heads 12 and 13 of the en-

gine-cylinders, of which 14 1eplesents the

drum or outer surrounding casing.
- 15 is the piston-head, which is secured rig-
idly to the shaft 10 to revolve the same. This

piston-head is clrcumfelentml]y cylindrical

to revolve within the casing 14, and it has a
pair of annular channels 16 17 one in each
end, which channels serve as the high-pres-
sure-steam- acting chambers or the first cyl-
inder. .The p1s130n -head 15 has also another
and much lar ger pair of -annular channels 18

19 in its ends and surrounded by the first cyl-
inder to serve as expansion steam-chambers
All these an- -
nular channels 16 17 18 19 would be complete
| circles coneentric with the shaft 10, but they
‘are about half filled by segments 26 27, 28,

called the “second” cylinder.

and 29, respectwel \

60

70

75

020, 21 and 22 and 20’ 21’ hand “"2’ respec- I

high-pressure-steam channels or the first cyl-

_mder and 23, 24; and 25 represent the plston-

-twely, 1epresent the plston Wl]ilU‘S for thetwo -

80

wings in'the . second cylinder or expanmon- |

| chambers 18and 19. "Allof the wingsare fitted
to slide longitudinally through the _piston-

head 15, and they are’ prowded with suitable

'pa,ckmtr alongallthe joints of shdmg contact
to make them steam-tight.:
| of each end 12 13 of the cylmder has a semi-

annular segment entirely filling a semicircle

of each adgacent channel, the segment 26 on

the end: 12 being located in the channel 16,

T'he inner face

opposite to the open chamber of the mate -
channel 17, and the segment 27 on the end 13

being located in the channel 17, opposite to -

the open chamber of the said channel 16.
The two heads 12 13 have also semi-annular
segments 28 and 29, projecting in a similar
manner into the channels 1819, respectively,
of the second cylmder but these segments

segments 26 27, the m1ddles of the

irst set of
| segments 26 27 bemﬂ' circumferentially oppo-
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site to the ends of the second segments 28 29.

The distance from the face of any segment
to the adjacent face of the opposite head is
at all points just equal to the length of the
piston-wings which are to travel in that pair
of channels. The ends 65 of the segments
serve as abutments against which the steam
takes its base in pushing against the piston-
wings to work the engine, and each abutment
1s slanted to form an easy incline, up and
down which the wings may slide with the
least practicable fr 1c,t1011 as they are 1otated
with the piston 15.

Each of the ports 30, 31, 32, or 33 is 1111dway
of an incline, and one pmt (30 for example)
in each pair is the entry-port, while its mate,
31, would be the exit-port for steam Opemtlnﬂ'
in the channels 16 17 of the first cylinder to

rotate the piston forward, the direction of the

steam beingindicated by auowq and 32 would
be the port of entry, and 33 the port of exit, of
steam for the channels 1819 of the second cyl-

inder at the same time; but when the engine |

1s to be rotated backward the above order will
be reversed, so that 31 and 33 are the entry-
ports, while 30 and 32 are the exit-ports. To
accomplish such a reversal, a two-way stop-
cock 35 is used, in which 36 is the turn-plug,
having a stem 37. Ifixed upon this stem is a
pinion-gear 38, which is engaged by a spur-
gear 59, having upon one face a beveled gear
40, which is engaged by a beveled pinion 41,

that 18 fixed to the shaft 42 of a hand-wheel

43. All of this gearing is journaled in bear-
ings which are mounted upon the stationary
cylinder-casing 121314, There are two cocks
39, one at each end of the eylinder, and their
two gears 38 are both operated by the same
spur-wheel 39 and hand-wheel43. Kach turn-
plug is provided with three chambers 44 45 46,
and the construction and operation of the two
cocks are alike. The chamber 44, receiving
live steam from the pipe 34, may deliver it to
the pipe 47, which conduects it to port 30 to
rotate the piston forward, as indicated by
arrows 64; or, if the plug 36 be reversed by
hand-wheel 43, the chamber 44 will commu-
nicate with pipe 48, which will conduct the

steam to port 51 and rotate the piston back-

ward.

49 represents in dotted lines the location of
an exit-port which is in each end casing 12
and 13 circumferentially midway of the ad-
Jacent chamber 16 or 17 of the first eylinder
and connected by a pipe 50 with the lower
chamber 46 of the turn-plug 36,and thence a
pipe 51 communicates with the entry-port 32

of the expansion-chamber 1S of the second

cylinder.

52 18 a pipe communicating between the
exit-port 33 of the expansion-chamber and
chamber 45 of the furn-plug, from which a
pipe 53 exhausts into the open alr or into a
condenser.

54 represents a throttle-valve by means of
which the steam coming from a boiler through

1 »

609,027

in any quantity required to stop the engine
or to run itat the speed desired.
of governor may be used, we do not show one.

90 18 a pipe eommunicating between the
live-steam chamber 44 and the pipe 50, by

means of which live steam may be admitted
directly intothe expansion-chamberorsecond

cylinder of the engine. The full force of the
steam being thus applied in the large cham-
bers increases the power of the engine many
foldin case of anyemergency, such asstarting
a heavy load, ciimbing a hill, &e. The pack-
ings 56 in the wings have each a narrow sur-
face 57 along its outer end to slide against the
cylinder, and a corresponding portion of the
inner end not quite so narrow is made into a
shank 58, leaving shoulders at 59 a little wider
than the exposed region 60 of the packing for
steam to act upon, so as to press the packing
lightly outward against the adjacent sliding
surface and insure a tight joint with httle
friction in serviee.

61 represents a shoulder at the end of each
wing, which shoulder becomes exposed to the
pressure of the acting steam when the wing
ascends an incline, whereby the wing is im-
pelled toward the opposite and descending
Incline, overcoming the {riction usually con-
sequent to ascending an incline. The inner
edge 62 of the outer ring of the piston is cham-
fered between wings, and opposite this cham-
fer the exit-port 49 is located, so that the

ends of the wings are not required to slide

across these ports; but there is a space at
each wing not chamfered long enough to cover

the port 49, while the wing is passing the port
| to prevent the escape of steam under the edge

of a wing through the port to the front side
of the wing. Each port which is in the in-
cline of an abutment has a branch groove 63,
tapering to the top of that incline, whereby
steam will begin to enter in a very small
stream theinstant a wing comes over the abut-
ment, and as the wing progresses the groove
63 enlarges until the port is reached and
passed, when the full head of steam 1s in ac-

tion on that wing, and, on the other hand,

these grooves 63 permit the last bit of steam
to escape that would otherwise have been
locked in ahead of the wing and beyond the
port against the remaining abutment. If
steam were so locked 1n, 1t would greatly re-
tard the engine and Gause a continual thump-
ing while at work.

The operation is as follows: The hand-
wheel 43 is to be turned to set the cock-plug

| 86 s0 as to rotate the engine in the direction

desired. Then the throttle-valve 54 is to be
opened. Iet us suppose the engine is to go
forward, asindicated by thearrows 64. Steam
coming into plug 36 by pipe 34 will be di-
rected by pipe 47 to port 30, and acting first
between wing 20 and the abutment 65 of seg-
ment 26 in the first ¢ylinder it pushes that
wing forward and with it carriesthe piston 15,
thel eby starting the engine to work. YVhen

pipe 34 may be wholly stopped or be admitted | wing 20 reaches the p051t1011 now shown by

Asany style

70

75

80

Qo

95

100

105

I1C

115

120

125

I30




10

- 609,027

21, another wing 22"

outlet for the steam between the wings 20 and
22"s but when wing 20 reaches the oxit- -port;
19 that steam is pernntted to escape through
pipe 50 (see Fig. I) to chamber 46 of the plub,

‘and by pipe o1 a,nc] port 32 into the expansion-

chamber 18 of the second Gylmder where its
irst action is against wing 23. Here the

- steam may eontm ae to expand acting against

the abutment 65 of the segment 28 until an-

- other wing 25 comes past the port 32, when

the steam thus expanded and exhausted finds
free exit through port 33, pipe 52, plug-cham-

- ber 45, and pipe 53 into the open air or into

- chambers to the live-steam chambers and the

20

a condenser. 'The ratio of the expansion-
ratio of the wing-surfacesin the first and sec-
ond cylinders may be thirteen to one, more
or less, as shall be found economical under
different conditions. There cannot be back
pressure in either cylinder, because there is

. no abutment ahead of a wing in any part of

25

. back pressure in the
steam held for expansion in the second cyl--

30

- backward in the first ¢ylinder on the wings

Neither can livesteam
escape into the expansion-chamber from the

- beforeand behind it.

35

40

45

its path wherelivesteam can find a base with-
out there being an outlet for the steam to es-
cape forward of that wing, and there is no
first eylinder from the

inder, because the steam when escaping into
the second. cylinder acts alike forward and

first eylinder while under pressure, because
the distance between the wings in the first
chamberis less than the dlsta.nce between the

entry and exit ports of that chamber, so that

the second wing cuts off steam before the f]
permits exit.

rst

permitted to eseape ahead of wing 22 through
port 31, pipe 48, turn-plug chamber 45, and
exhaust-pipe 63. The arrangement of the
two ends of the piston-head is alike, and the

~arrangement of all partsof thetwoendsof the

50

55

60

cyiinderis alike, and every port is cirecumfer-
entially midway of an abutment-incline or
midway of the chamber between two abut-
ments, so that whether the steam be let in

to run the engine backward or forward the.

order of the ports is duplicated and their ac-
tion both ways is exactly alike. The inner
ends of the ¢ylinder are plane parallel faces,
excepting at the short inclines of the abut-

ments, so that the principal movement of the

piston 1s upon plane surfaces which are sub-
ject to little wear. "I'ne outer or hot-steam
chambers surrounding the inner or expan-

- slon chambers serve as a jacket therefor,

. omyof steam1s secured.

whereby the heat is retained and great econ-
- Anystyle of steam
pipe and cylinder ;]acketmo* may be used
around these parts. The ratio of the live-

steam wing-surfaces to the expansion wing-:

will be taking steam. |
whele wing 20 now is, and when this wing 22"
“has passed the port 30 there 1s no 1111613 nor

second or expansion cylinder.

The little steam that remains .
between the wings 22 and 20 20" after wing

22 passes the expansion exit-port 49 will be :

may be varied as experiment and experience

shall dictate, and it is believed that steam
may be wmked wwh ﬂ'lefl,t economy in th1s
engine. - |

Some of Lhe &dmntawe% of this mventlon-

may be obtained by 100&13111{‘-‘ the first and sec-
ond cylinders side by side around the same
We show one such form of engine in

shaft.
Figs. IX and X, in which the piston 70 is fixed

upon the shaft71,which is journaled to rotate
"The piston has two end

in the hedds 72.
flanges 73 and a partition-flange 74, which
separates the annular space ar ound the body
of the piston into two cylinders, of which 75
is the first or live-steam cylinder and 76 is the

stance the wings 77 reciprocate radially to
pass over the a,butments 79, and the wings

‘In this In-

- 3

30

may be impelled outward by spl“ings 80 or by

means of cam-shaped grooves 81 in the heads

- 72,in which antifriction-rollers 82 of the wings

project, and the same wing-pleces may ex-

tend the whole length of the piston to serve
in both eylinders, each wing being slotted to
pass at both sides of the p‘ubltlon 74. The
abutments 79 may be merely two mclmes.{ as
shown, in order to permit two sets of wings,
one in each half of the cirele, to work at once,
instead of having semicircular segments to

fill a half-circle each of the eyhndel-spaee as -
The portsare =

described in the fi

rst instance.

95

midway of the inclines and the connections

between the two eylinders 75 and 76, and the

IQ0Q

piping leading to all the ports is connected

with a two-way stop-cock 73, the operation
being similar to that her einbefore described.
One of the flanges—74, for example—Iis cham-

fered between wings 60 permit periodical out-.
flow of steam at the exit-ports on its way to
The connections and

the second cylinder.

05

action of the two stop-cocks, one at each end

of the cylinder, being sumlar it is evident

that the similar or mated pipes ]Illﬂ"ht be con-
nected by a branch T and all. the pipes be
thus operated by one stop-cock. It is to be
understood that the chamfer at the edges 62.

‘may be of any depth and have any formed

bottom or recess desired.

110

| II 5
Having thus fully described our mventlon .

what we beheve to be new, and desire to se-. '

cure by Letters Patent, is the following:

1. In rotary engines, a piston mmmted to

rotate on a shaft and havmﬂ' two concentric
grooves in each end, the walls of each groove

120

constltutmﬂ' the 0111361 and inner sides and

one end of asteam-cylinder; a cylinder-head

ton bemﬂ‘ in rotary contact with the said cyl-
inder - heads., the said heads each provided

with abutments projecting into the cylinder-

grooves; and independent wings for the in-

itting againsteach end of: the piston, the pis-

125

ner pair of cylinders and for the outer pair

of cylinders, fitted to reciprocate -longitudi-
nally from one cylinder of a pair to the othler .

substantially as described. |
2. Inrotaryengines, a live-steam cyhndel,

surfaces and of their respective chambers | and an expansion-cylinder mounted to rotate

130




~haust ports for the first cyllndel
trance and exhaust ports for the second cyl-
inder; piston - wings for both cylinders; a |
~three - chambeled rever51ble stop cock and
. | trance and exhaust ports :-;'Lt their ends and
| the 1we ateam chamber having an 6X1t -port

“nular concentric channels mated in -
~cylinder-heads at the ends of the piston,
-mental abutments projecting into t
channels, and wings fitted to reciprocate lon-
.frltudmall y thr ouﬂ'h the piston, substantmlly
as descubed

on one shaft steam entrance, exit and eX-
steam en-

tsends,
Sen‘_

ing into the ¢ylinders; abutments in pairsin |
_the ceylinders, leaving a steam - channel be-
tween each pair of abutments; an entry-port
~near one end an e,xh.:m&.t port near Lhe other

111del ehannel an ently and an exhaust port
f01 the Second Cy 1111(161

he .said |

eomm umeatwn be-

as described,wher eby back pressure from the

second eylmdel to the first eylmdel 1s bal-
‘anced 1in the first eylmder -

30

-and an etpﬂ,nsmn chambel each ]1a,vmfr en- -

‘the e‘*{pansmn ehamber and piston-wings ﬁt- |
ted to rotate through the chambers,the wings

| whleh constltllte sules of the steam-c yl
. 'Sh‘bft, a plston L{) mbdte W 1‘[,11 wings e*{tend- I

in the live-steam Cllambel being nearer to-'

35

40

oether tha,u one- half the 1611013}1 of tlle said

"anwes

6. Inr otm yengines, a p1st0n hewm o

described.
In testimony WhGIGOf we a

AR FIIUR G IIILTON

il

‘{ 0111 Sl”’IJEL-

ndel-. |
{45

| _ﬂanﬂ'es dlld por ts in the casmﬂ‘ in the circle
|l of the said chamfered edge, Subs.t-antially. as
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