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UNITED STATES

PATENT OFFICE.

DANIEL G. ROLLIN, OF BROOKLYN, NEW YORK, ASSIGNOR OF TWO-THIRDS
- HIS RIGHT TO CHARLES W. TROTTER AND EZRA L. BUSHNELL, OF SAME

PLACHE.

IMPROVEMENT

IN ROTARY ENGINES.

Speciﬁcation forming part of Letters Patent No. 157,297, dated December 1, 1874 ; application file
February 16, 1874.

To all whom it may concern :

Be it known that I, DANIEL (. ROLLIN, of"
Brooklyn, Kings county, State of New York
have mvented an Improved Rotary Steam-
Engine, of which the following is a spemﬁca
tion:

The object of my invention 1s to make a ro-
tary steam-engine reversible in action by
means of a compound tubular Induction and
eduction pipe and semi-rotary steam -abut-
ment, whereby great economy in construction
and saving of power are obtained to operate
the engine, as well as facility in reversing it.
But to deserlbe my invention more particu-
~Jarly I will refor to the accompanying draw-

ings forming a part of this specitication, the
same letters of reference, wherever they oceur,

referring to like parts.
~ Figure 1, Sheet 1,is a front elevation of the
engine, showmg its connection with the in-
duction steam-pipes and levers for operating
the reversing tubular valves, and also the
cam and levers for operating the semi-rotary
steam-abutment and induction and eduction

valves for the admission of steam to the an-
Fig. 2, Sheet 1, 1s

nular eylinder or chamber.
~ a cut-sectional view of the engine through
the line # », Fig. 1. Fig. 3, Sheet 2,18 a ver-
tical cut-sectmnal vlew of the enﬂ‘me through
the line «* #°, Fig. 2
the induction ‘and eductwn steam in opposite
positions for making the stroke of the piston
on the line of the induction-ports of U X Y
and a? and ? of Figs. 5,6, and 7, Figs.8 and
9, Sheet 2, are detached cut- SGBthIl&l views
_ot the rota1y valves and steam-chests on the
line of the eduction-ports V Z and ¢ and @ of
‘Figs. 5, 6, and 7. Fig. 4, Sheet 2,1s a vertical
cut- SG‘thOIJcLI view of the engine through the
line #® «%, Fig. 2, showing the valves for the
induction and eduction of the steam in POosi-
tion when the engine has been reversed.
Figs. 10 and 11, Sheet 2, are detached cutb-sec-
tional views of the rotary valves and steam-
chests in reverse, and on the same line as
shown in Figs. 8 and 9. Fig. 5, Sheet 2, 1s a
detached view of the reversing induction and
- eduction tubular steam-pipe. Fig. 6, Sheet 2,

, showing the valves for-

| valve, showing the reversing 111duct1011 ports

and exhaust port therefrom. Fig. 7, Sheet 2,
is a detached view of the induction and educ-
tion ports in or through the shell of the steam-

| cylinder, to admit steam to and from the front

and back side of the piston.

Letter A represents a bed, upon which the
engine is secured by any suitable means; B,
the barrel or drum of the engine, which f01 ms
what may be ealled the frame of the engine,
as all the working and other parts are secured
upon it. This barrel or drum forms only the
outer wall of the annular steam cylinder or
chamber, the two side walls C and D being
formed by circular cheek-pieces let into re-
cesses cut in the edges of the annular cham-
ber, and secured therem solidly to the barrel
by screw-bolts and packing, to be perfectly
steam-tight. These cheek-pieces have on thelr
inner f:;wes, as shown at B, Kig. 2, an annular
flange, of such depth as nearly to meet each
other, and yet ‘leave space enough between
their opposing edges to admit of a narrow
flange, K, projecting from the center of the
periphery of the revolving hub G, having the
piston H attached thereto to pass between
them. The edges of the annular flanges E
are ground, so as to form a steam-tight joint
with the sides of the flange I'; but to guard
agalnst any escape of steam by the wear of
the parts in contact, channels I are cut in the
opposing edges of the flanges and packing in-

‘serted therein, as shown at I, Iig. 2. 1t will

thus be seen that the walls of the annular
steam eylinder or chamber J are perfectly
solid, and, except at.the narrow opening for
the passage of the flange If, having the piston
attached thereto, the full pressure of the steam
is exerted against the face of the piston to ro-
tate it in as effectual a manner as 1s the case
with the piston in the cylinder of a reciprocat-
ing steam-engine. This 1s due to the fact that
the expanding force of the steam being con-
fined laterally by solid stationary walls, and
the piston fitting accurately the annular cham-
ber, no inward mdml pressure can be exerted
upon the axis' K of the revolving piston to re-
tard its motion. The bearings of the axis K

18 a detached view of the semi- rotary steam. | are first throngh the cheek pieces C and D,




. :.and thence through the ¢
I __ﬂttmg steam-twht upon the cheek-pieces :;mdj
. -upon the Pdﬂes of the barrel B,: thus form- |
o Ing . a pelfwtly solid: and . Secure bearing for:!
L tm., aX18 to rotate in, and at the ‘same - tlme_-f
- -.great strength to Smtd,m any.required amouant
... of pressure of steam to operate. the engine.:
.- 1t will: ke obvious that, to {,@mp(,n&ﬂt(, thie-
. wear on the piston, packmg will be used, and
-+ .dor that purpose the outer.and :inner, or un- |
... .der, edges. of .the piston are channeled; and .|
-..-z;-s;:;metal packmﬂ secured therein by means of |
SRR i:Sul‘E‘"Lbk springs, so-as to: keep the packing |
o always in-contaet with its 0111}0&;111 0" surf&cﬁe&ﬁ |
. .to cut off the leakage of steam. SRR

cap- 1)1@‘{@8 I and M,

For the purpose of admitting and exhaust:

;:_mﬂ the steam ‘to. and. from the engine, and

T eutting it off hehind the pmton in the gmu ular

{.f;szwhnder Oor cna,mberﬁ a - semi-rotating tubular .|
- plng-valve, N, is secured to the. 0pp0mte cuds
. of the barrel or drum by means of metal lugs

. er bearings P, solidly attached to the sides of

.., - .the barrel, and 1inclosed: within a semicircualar .
.+ -steam ahest or box r?, and: solidly secured to
.. the barrel | DY Serew- bOltS 2, a

~ 3.and 4, Sheet 2.

~ tube-valve upon the bearings P, and rotate

-+ the annular: (_,h.-.::,mber

- therein, to admit and exlmubt the steam to
- oand. from_ the annular .chamber, and aft the |
- .Same time cut off the escape of the steam be-

.hind  the piston: when performing :its: duty.
- This is effected by means of a Vertmaﬂy slotted: -
e :tubmar met:-ﬂ c"bse,f[% se(‘ured upon the flanges -
. 25 heet 1. : This case |
for s, wheﬂ rotated the steam-abutments in -
1o shape 1t is eircular,

and of such diameter, and so secured upon
the flanges Q of the plug-valve N, as, when
alternately rotated in the hollow axis of the
metal bearings P, to admit and exhaust the
steam to cLIld h"'om the engine, 1ts open ends
will be projected throuf‘rh slots in the pe-
riphery of the barrel B mto and across the
annular steam cylinder or chamber, thus form-
ing the abutments for the bteam to react
against, to propel the piston. In Figs. 3, 8,
and 9 the abutment is shown projected 11:11;0
and across the annular steam cylinder or
chamber, for the induetion and eduction of
the steam behind and before the piston when
rotating from left to right, and in Tigs. 4 and

10 and 11 the same in reverse When rotating

the piston from right to left. The ends of th(,
steam -abutments are intended to be faced

with babbitt or other suitable composition

metal, attached in such manner as to be slight-
ly elastic at their outer ends, so as to form a
metallic packing against the inner surface of
the annular cylinder or chamber. Within
the core of the tubular plug-valve N is insert-
ed another tubular plug-valve, S, having, at
the upper and lower sides of a pEtI'tIthIl WELH
1, (see Figs. 2 and 5, Sheets 1 and 2,) induc-

| tion and eductlon ports Uand V therem, as
shown in Ifig. 5, Sheet 2, for the admission of

as shown:In Kigs, 9-
| - Upon thp outersides of the .'j
.Isemi- mtaltm g tubular plug-valve two flanges, .
- .Q, are attached, so: as to form bearings for the -

bmler i8 :coupled. -

row in Rig.

Ha'e, 2D

| steam:to the engine from the boiler through the
- connecting-pipe ‘W, Fig, RS
the exhaustion of it therefrom. by way of ‘the
port -V, Dbelow the wall ‘T, |
thrmwh the: open: end of the: tabe, at the back -
ot the engine, to any suitable ‘eondenser, or
“into the open %m%phere.ﬁ as-may- be deured E
~Besides the office of admitting and discharge: i
ing the steam to and from the engine, the in-- -
ternml tubular valve S is'used' also, in eombi-
nation with the induaction: and eduection ports -
X, XY, and Z, Iig. 6, Sheet 2, in the semi-rotat- =
ng tubul&r V.:Lh’(, plu'ﬂ N, a,s a means of revers- .-
Thus the ports X'and Y:are . ©
1 -reversmﬁ* induction-ports, and the port Z the - -
1 eommon exhauqt -port; -of the engine, in either -
-direetion of its rotation. . Theseportscommuni- -
| cate with the annular steam cylinder or cham-
ber: through: the :ports «? and J® as indue- = -
tien-ports, “and out: ‘by the ‘ports.¢® and d?>as -~ " ¢
exhaust-ports, (see Fig. 7.):cut through the :
:shell of the ammiar steam: .¢ylinder: or chmn- R
-ber; and directly in: contact with the sides of
the' plug-valve ‘N.  The reversing tubular .
- valves .5, ‘have :a: sohd collar, €, attached ‘to
their front: ends, from which pPOJELtS an arm, o
J7 to about half-way across -the face of the -
en n'me, and with a. bllﬂht curve in 1f,.s6- as to ;-
1 permit their ends: bemﬂ Tinked: towethel bya: ¢
‘connecting-rod, ¢ a;bm*'e, and out of the w"hyz PR DR
“I'he edges-of the: .- =7
tibe. S are inserted in: & sSteams- tIG Nt eﬁp? ]52 R
1 Fig. 2, to which the steam-pipe w from thg,ﬁi BEFEEREAS
vw-hen. thus adjusted; the =5
cap-1s then ser ewed solidly to the face of the - -
engine by serew bolts @3 or other bmtfbble'f e
‘means. o - SRR
- Now, when steam 1S tm"ned on throuwh the O

ng the engine. ' .

of the axis .of" the engine.

pipe \V, and the tubular plug-valve Sis set
or adjusted, as shown in Fig. 1, the engine
will rotate from left to 1’*10]113 I‘Iﬂ‘. 3, thb
steam passes into the tube S and out through
the port U therein, thence through the port X
of the plug-valve N and thence through the
port a® of Kig. 7, mto the &Il]llﬂ‘bl? steam cyl-
inder, to rotate the piston, as seen by the ar-
3. When the steam has carried
the piston a half-stroke, and past the opposite
valve, it then escapes, from the front of it, out
13]11"011gh the port d?, I'igs. 7 and 9, thenoe
through the common exhaust-port 7 of the

plug N Figs. 6 and 9, and thence into the

exhaust- port V ot VELIVG plug S, Fig. 5, and
escapes therefrom at its open back end to the
condenser, or into the atmosphere, as may be
desired.

To rotate the engine in a reverse way, the
arin f?, attached to the reversing tubular
valve 5, is shifted over from right to left by
means of therod ¢?, connecting them together.

By this operation the steam from the engine,

by the pipe W and valve S, will pass out there-
tfrom through the port U thence Into and
through the port Y of the valve N, then
thlounh the port 6° of the shell or case of the
steam -cylinder behind the piston H, as shown
in Figs. 4 and 11, which will cause 113 to rotate

1, by the port U, and

and thence out



from right to left, as indicated by the arrow. | In reversing the engine, the levers f? and ¢

When the steam has done its.work, it then
- escapes, by the port C?, Figs. 7 and 11, port Z,
Figs. 6 and 11, and the common exhaust-port
V, Figs. 5 and 11, to the condenser, or into
the atmosphere, as before described. |
- Ifor the purpose of operating the tubular
valve N for the induction and eduction of the

steam, a cam, 7, is secured upon the axis K,

Fig. 1. Underneath the cam is arranged in
vertical guideways 7% secured to the face of
the engine, a sliding plate, 2, having at or near
1ts upper and lower ends friction-rollers m?, so
adjusted upon the face of the sliding plate that
~ they will follow the curved outlines of the cam
~ at every part of its rotation, to oscillate the tu-
bular valves N, for the induction and eduction
of the steam to and from the engine. This is
. eftected by means of links #?, jointed at their
upper ends to the upper opposite ends of the
-sliding plate &, and at their lower ends to lugs
- p®, attached solidly to the inner sides of the
upper ends of the tubular plug - valves N.
Thus, as will be readily seen by reference to
Fig. 1, when the cam rotates, the sliding
plate ° is vertically reciprocated, and as a
matter of course, by means of its connection
- with the tubular valves N through the lugs
- p? and links #?, oscillates them upon the tubu-
lar induction reversing valve-plug S, to admit
and exhaust the steam to and from the en-
gine at opposite sides simultaneously. The
engine having but one piston, it will be obvi-
ous that the steam has to be admitted and ex-
hausted at half-revolutions. The position of
the induction and eduction ports in the valves,.
and the abutment R into and across the steam-
cylinder at opposite ends of the engine, are,
therefore, complements of each other, with
equal simultaneous motions in opposite direc-
‘tions in their respective steam-chests.
In the marginal cut-sectional views, IFigs. 8
and 9, and 10 and 11, the valves or ports are

shown on the line #® «3, Fig. 2, while the Figs.
s and 4 show them on the line a2 2?2 Kig. 2. |

are simply shifted from side to side. It will
be obvious, therefore, that, except when re-
versing the engine, the induction tubular valve
S is always stationary, as a hollow axis upon
which the tubular valve N has a semi-rotary
motion to admit and exhaust the steam to
and from the steam-cylinder,

Having now described my invention and its
operations, I will proceed to set forth what I
claim and desire to secure by Letters Patent
of the United States.

1. The combination of the induection and
eduction internal tubular plug-valve S, hav-
ing a partition-wall, T, therein between the
induction and eduction ports U and V, with
the reversers or levers €2, 12, and ¢? attached
thereto, valve N, and ports «® »* and ¢? d?, and
steam-pipe W, all arranged and operating as
and for the purposes described. |

2. The combination of the tubular plug-
valve N, having two alternating induction-
ports, X and Y, and one common eduction-
port, Z, therein, with the internal tubular plug-

valve S, and induction and eduction-ports a2

b* and ¢® @, in the shell of the steam-cylinder,
substantially as described, and operating in
manner and for the purposes set forth.

5. The combination of the slotted tubular
steam - abutment R with the tubular plug-
valve, N steam-chest 7%, and piston H, sub-
stantially as described, and operating in the
maunner and for the purposes set forth.

4. The combination of the Ings p2, solidl
attached to the ends of the tubular plug-
valve N, with the links #?, reciprocating slid-
Ing plate #, and cam j?, all arranged and op-
erating in connection with the compound tu-
bular plug-valves N and S, as and for the pur-
poses set forth. |

DANIEL G. ROLLIN.

Witnesses: o
CHARLES L. BARRITT,
A. B. CHALMERS.
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