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UNITED STATES

PATENT OFFICE.

BENTLEY L. RINEHART AND BRYSON M. TURNER, OF CAMDEN, NEW JERSEY,
ASSIGNORS TO THE NEW CENTURY MOTOR COMPANY, OF NEW JERSEY.

COMPOUND ROTARY STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 541,684, dated June 25, 1895.
Applica.tion filed November 2, 18_93- Serial No. 489,801, (No model.)

To all whom it may concern:

Be. it known that we, BENTLEY L. RINE-
HART and BRYSON M. TURNER, citizens of the
United States, residing at Camden, in the

5 county of Camden and State of New Jersey,

have invented certain new and useful Im-

- provements in Corpound Rotary Steam-En-

gines, of which the following is a specifica-
tion.

10  Our invention has relation.to rotary steam

engines of that class in which a pair of ro-

tary pistons having their shafts conneected by

suitable gearing, each alternately rolling upon -

the hab or center of and operating as a cut-

15 off for the other, are employed, having for
its object the provision of certain improve-
ments whereby the principles thereof may be
combined in an engineof the compound type,
also,in the combmatlon therewith of a novel

zc and efficient form of valve forcontrolling the
operation of the same, all as hereinafter fully
described and claimed and as illustrated in
the accompanying drawings, wherein—

Figure 1.is a vertical central section of our

25 improved engine complete; Fig. 2, a vertical
transverse section of the low-pressure eylin-
der and pistons; Fig. 3, a side elevation of
the engine shown in Fig. 1; Fig. 4, a vertical
transverse section of the high-pressure eylin-

3o der and pistons, and Fig. 5 a perspective
view of a part of the improved valve,.

In said drawings, the engine casing is
shown to be composed of two sections A"A’,
each of which, with its appurtenances, con-

35 stitutes a separate and distinet engine, the
high and low pressure respectively, the sec-
tion A having the annular flange o whereby
it is secured to the section A’) through the
medium of the bolts ¢’, and each said sec-

40 tion having a head B C secured thereto by
the bolts b ¢ and having integral therewith
a diaphragm a? @’ the latter and said heads
having the opposwely disposed hollow cylin-
drical bosses at b af a’, b’ b% ¢’ ¢ and the

45 spaces between them formmv:r the hwh and
low pressure cylinders D E, while the space
between said diaphragms themselves forms a
chamber or recess F for the connecting gears.

The mam or driving shaft is in two seec-

so tions g ¢’, the same haﬂnntr their bearings in
the bosses b2 as, a’ ¢ respeetwely ag is, also

the supplemental or counter-shaft, the sec-
tions A A’ of which have their bearingsinthe
bosses b’ a%, a®¢’. The adjacent ends of the
sections & 2’ have gears f f” secured thereon
which mesh with similar gears f* f®secured on
the adjacent ends of the sections of the main
shaft, oneof the gears last mentioned having
coupling-pins f* f which engage with sockets
f¢ /7 in theopposite faceof the other; through
which gears and couplings said shafts are
made practically continuouns and the motion
of one communicated to the other, for a pur-
pose which wilil heremafter more clearly ap-
pear.

As will be observed, the bedrmus af¢’ and
the bearings o ¢® are prolonofed conslaerably
into the cylinder E, so0 as to afford extended
bearings for the shaft-seetions with which the
low pressure pistons G’ and H’ are integral,
and to avoid the necessity for the provision
of great projections on the outer side of the
head C and on the side of the diaphragm a®
opposite to that upon which the bearings afc”
are located, securing an economy of spaceby
permitting the gears £’ f® to come into close
relation with said diaphragwm, condueing to
greater compactness. For which purpose,
also, the bearings b’ a* and b? af are extended

‘into the high pressure c¢ylinder D, affording’
an increased bearing surface for the shaft-
sections with which the high pressure pistons

G and H are integral, while permitting the
gears ff* to be brought close to the opposite
side of the diaphragm a? said high and low
pressuire pistons being cored or hollowed out,
as shown at g g5 h? A3 ¢* o5 ht RS, to afford
clearance for these bearings, the shaft-sec-
tions » R’ terminating in the journal-boxes
formed by the annular projections b® ¢® on the
heads B C, which, as shown, are closed by the
caps bt ¢t secured thereto, and the shaft-sec-
tions ¢ ¢’ being prolonged the proper extent
beyond the annular projection &° on said head
B, and beyond the stuffing-box C’.

The improved compound valve, which is
preferably located above the engine, com-
prises an elongated cylindrical shell or casing
I baving ports ¢ ¢’ 4% ¢%, shown in dotted lines,
in its sides and provided at one end with an
inlet ¢* through the head #° and near its other
end having an outlet 4% said ports eommuni-
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cating with the ports k k" * k® of the high
and low pressure ¢ylinders, through the pipes
L 1/ 12 13 which latter are bolted to the en-
gine and valve-casings around said ports, as
shown at {1 1* P in Figs. 2 and 3.

The valves proper, lettered M M’, are also
cylindrical, correspondingly with the inner
diameter of the valve-casing, and are of the
character shown in Fig. 5,the same being in-
tegral with, though they may be secured to a
stem m which is common to both, said stem
having a thrust-bearing m’ and is journaled
inthe cap ¢" and the stuffing-box I’, being cen-
trally sustained through the contact of the
perimeters of said valves with the inner walls
of the casing I, such eontact being sufficiently
close to prevent leakage of steam, while per-
mitting of their rotation under impulse im-
parted through the lever I%. These valves
have ports m* m3, m* m® which, in the differ-
ent valves, vary to correspond with the varia-
tion in the areas of the pipes L, L” and L2 L?
and are adapted to register with the ports in
the valve-casing, to which the passages mSm?
mSm® which are in the main curved, as shown
in dotted lines in Fig. 1 and in dotted and
full linesin Fig. 5,and which almost surronnd
the stem m, lead from opposite ends of the
valves, it being understood that the sectional
view of the latter in the figure first men-
tioned is taken on the line x—v of the last
mentioned figure and what appears to be a
shoulder m! is the effect of continuing said
stem through the respective valves to theend
of the valve M, affording a convenient center
for turning the valves cylindrical in course
of manufacture. The apparently angular
passages shown in Fig. 5, which, as aforesaid,
are mainly curved, represent the spaces be-
tween the stem m and the inner diameter of
the shells of said valves and the spaces be-
tween the dotted curved lines aforesdid repre-
sent the thickness of metal between the pas-
sages.

"As shown in Figs. 2 and 4, the eylinders D
E, inside, areof about the samesize and shape
in cross-section, having rounded ends corre-
sponding with the circularity of the path de-
scribed by the rims of the pistons, while dif-
fering in extent in the other direction, as
shown in Fig. 1, to allow for the expansion of
steam in the cylinder E; to which end, also,
the extent of area presented by said pistons
to the steam differs, in that those of the high
pressure cylinder are much narrower than
those of the low pressure and, while the diam-
eters, between extremes, of the respective pis-
tons are about alike, preserving an approxi-
mate continuity of the outside of the eno'me-
casing from end to end, yet the hubs g% g7 of
the high pressure pistons are larger in diam-
eter than the hubs A% A7 of the low pressure
pistons, decreasing the area of the faces or
heads 1, 2, 3, 4, 5, 6, 7 and 8 of the former in
the same direction. Then again, the forma-

tion of said pistons each with two wings, one &

diametrically opposite the other, secures the
perfect balancing of the same when in opera-
tion.

Of course, with the valve in the position
shown in Fig. 1, theengine isinoperative, but,
upon a quarter turn being given the stem m
thereof, through the medinm of the lever 1%
the ports m? m? m* m® will register with the
ports 7 ¢’ i? 4° of the valve-casing, whereupon
steam from the boiler, which enters said cas-
ing through the inlet ¢4, passes through the
passage mS to, for example, the pipe L, thence
through the latter and the eylinder-port %, in
the direction indicated by the arrow therein,
to the high pressure eylinder D, such steam
striking the head 1 of the piston H and fore-
ing the latter around to the position shown in
Fig. 4, the rolling contact of the lowerinost
wing of the plston G with the hub of said pis-
ton II operating as a cut-off for the steam,
while the close relation of the inside of the
cylinder with the rims of the adjacent por-
tions of both pistons prevents leakage. "I'he
motion aforesaid continuing, being transmit-
ted to said piston G and to the other sections
of the shaft through the gears f f/ /2 f® and
the couplings f* f% the hub and rim afore-
said clear each othe1 the head 5 of piston G
now taking the steam "and the piston I rolling

on the hub of said piston G, forming the cut-

off, and so on, said pistons thus operating al-
ternately as pistons and cut-offs.

When the head 1 of piston H comes oppo-
site the eylinder port &’ the steam passesont
through the latter; the pipe L’; the passage
m’; to the valve M’ thence tthLlffh the pas-
sage m® in the Iatrer; the pipe L? and the cyl-
inder-port %% of ihe low-pressure cylinder K,
as indicated by the arrow in this latter pipe,
into such cylinder. The steam striking the
head 10 of the piston H’ and carrying it
around, while the lowermost wing of the pis-
ton G’ is rolling on the hub of said piston H’,
such steam then, when these pistons ave in
the positions shown in Fig. 2, taking the head
16 of piston G’ and piston H’ rolling on the
hub tbereof, in the same manner as in the
high pressure cylinder, the exhanst steam
finally passing out through port &2 and pipe
12 to the passage m’® in valve M’, thence
through the outlet 4° and through a suitable
conductor to the condenser, neither of which
latter is shown.

According to the direction in Whlch the
valve-stem is turneé will the steam have ac-
cess to a particular side of the engine and the
direction of rotation of the pistons be, the
pipes L 1/ 1? L® servingas supply or exhaust
pipes, a quarter turn of the lever I? from a
given point effecting the stoppage orstarting
of the engine in either direction and a half
turn the reversal thereof, both valves being
controlled by a single lever alone, without
the use of the links or other connections usu-
ally employed.

Obviously, an engine of this character is
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less expensive than others of the same elass,
though none the less effective and durable,
there being little or no hand-work involved
in its manafacture and no particularly fine
adjastments necessary, as the pistons and
their shaft sections; the casing-sections with
their diaphragms; the valve-casing; the shaft-
bearings, &c., are of cast metal,turned up acd
bored out as required by machinery, while the
separability of the high and low pressure sec-

tions of the engine permils of access being.

readily had tothe interior of both, at the same
time facilitating their manufacturein the first
instance.
: Whal: we claim as our invention is as fol-
owSs

1. In a compound rotary envine, sections
suitably secured together, and inclosing the
high and low pressure cylinders respectively,
each of said cylinders having a pair of rotary
pistons therein, shafts on which said pistons
are mounted, intermeshing gears mounted on
each pairof said shafts respectively,the gears
of each set of pistons being separably connect-
ed with those of the other set, and a chamber
inclosing said gears, formed between the abut-
ting edges of said sections, each of the latter
having the bearings for said shafts extended
inwardiy substdntially as described.

2. In acompound rotary engine, a high and
low pressure cylinder, each contaimncr a pair
of rotary pistons mounted on shafts, sultably

- journaled in aninclosing casing, and caps at-
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tached to the exterior of the latter for cover-
ing the ends of certain of the shafts, each
pair of the latter having intermeshing gears,
and thegears of each set being separably con-
nected with those of the other set, substan-
tially as described.

3. In a compound rotary engine, a valve
controlling the admission and exhaust pas-
sages thereof, consisting of the cylindrical
shell portions, M, M’, a stem eommon to both,
the ports and passaﬂes, m?, mb, mt, mb, ms, m7
m8, md, respectively, arranved relatlvely to
each other substantially as shown, a casing
for said valve, provided with suita,ble port_s,
and means for actuating said valve, substan-
tially as described.

4. In arotary engine, a valve casing having
suitable ports, an inlet chamber for the ad-
mission of steam, the eylindrical shell por-
tions M, M’ a stem common to both, a thrust
bearlnw m/, on said stem, the ports ’and pas-
sages m2 m3 mt, m5, mS, m%, mb, and m?, re-
Gpectively arranved relative to each other,

substantially as shown, and means for acta-

ating said valve, substantially as deseribed.
5. In a compound rotary engine, the com-

bination of a high and a low pressure ¢ylin-

der each coutaining a pair of rotary pistons

provided with intermeshing gears, the gears
of each set of pistons beinw separably con-
nected with those of the other set, substan-
tially as specified.

6. In a compound rotary engine, the com-
bination of a high and a low pressure eylin-
der each contaimnd a pair of rotary pistons
provided with intormeshing gears, one gear
of one set having pins or projections for en-
gagement with sockets or recesses in the op-
posite one of the other set, substantially as
specified.

7. In a compound rotary engine, the com-
binationof an engine-casing composed. of two
sections secured together and provided with
suitable heads and having each integral there-
with a vertical diaphragm, the spaces be-
tween the headsand diaphragms forming high
and low pressure cylinders, each such cylin-
der having a pair of rotary pistons therein
whose shafts have bearings in said heads and
diaphragms, the recesses between the latter
and the meeting edges of the sections form-
ing a chamber for intermeshing gears on the
adjacent separably connected ends of the pis-
ton-shafts which extend thereinto, substan-
tially as specified. ,

8. Ina compound rotary engine, the com-
bination of an engine-casing composed of two
sections secured together, provided with suit-
able heads and having each integral there-
with a vertieal diaphragm, thespaces between
the heads and diaphragms forming high and
iow pressure eylinders, each said eylinder hav-
ing a pair of rotary pistons therein whose
shafts are integral therewith, said heads and

diaphragms having bearings for said shafts.

which extend into annular recesses at the cen-
ters of said pistons, the recesses between the

' diaphragms and the meeting edges of the see-

tions forming a chamber for intermeshing
gears on the adjacent separably connected
ends of the piston-shafts which extend there-
into, substantially as specified.
In testimony whereof we have hereunto set
our hands this 2d day of October, A. D. 1893,
BENTLEY L. RINEHART.
BRYSON M. TURNER.
Witnesses:
JoHN H. SHACKLADY,
‘Wu. H. POWELL.
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