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UNITED STATES PATENT OFFICE.

WILLIAM E. SUDLOW,

OF JERSEY CITY, NEW JERSEY.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 223,257, dated Ja,nuary 6, 1880.
| Application filed November 11, 187Z.

To all whom it-may concern :

Be it known that I, WILL1AM ELI SUDLOW,
of Jersey City, in the State of New Jersey,
late of Oldham, in the county of Lancaster,
England, have invented a new and useful Im-
provement in Rotary KEngines, which improve-
ment 18 fully set forth in the following speci-
fication and accompanying drawings. :

I will first deseribe the machine as construct-
ed and operated for producing motive power
by the use of steam or compressed gases.

IFigure 1 of the drawings shows, in section
at the central line, an engine-cylinder con-
stracted with my improvements as adapted to
a motor. Fig.Z2isaside elevation of the same,
partly in section, through the vertical center
line, Figs. 3, 4, a,nd are detalls of the con-
struction of the 1.}1'3‘(011 and disks. Figs. 6and
7 show the arrangement of the balance-valves
used with the cut-off mechanism shown in

Figs. 8 and 9. Iigs. 8 and 9 show the cut-off

mechanism. Iig. 10 is a longitudinal section
of the thrust-bearing shown at the end of the
engine-shaft in Ifig. 8.

Referring to Figs. 1 and 2, A A are the feet
of the cylinder; B, the bore of the same; and
C, a slot eztendmn from the bore to a bridge,
D in which are the inlet-ports H, (only one
being shown by drawings,) controlled by a
plain slide-valve, W, one or more of which can
be secured to and moved with the valve-rod V.,
The bridge D forms the bottom of the valve-
chest X/, t() which steam 1s admitted by the
steam- plpeX

F 1s an outlet-port, by whieh the exhaust
makes its escape to the waste-pipe G after it
passes through the cylinder. H is a sliding

abutment ﬁttm o nicely in the slot C and fur- |
nished with one or more passages, 1, which

lead from its top end to the interior of th(_, cyl-

‘1nder by openings through its side near the

bottom. J 1s a 1"ev01ving eccentric or cam of
any desired shape, and is secured to a driving-
shatt, K, which extends lengthwise through
the center of the cylinder. This eccentric, re-
volving 1n contact with the interior of the cyl-
inder, forms the piston of the engine, and is
packed by a packing-bar, 1, kept out against

- the cylinder-bore, as deured by the prebbme

within the cy lmde
through a hole, N'.

M is a feather for securing the piston to the
shaft K, and 1s made shorter than the piston,

being admitted b(,hmd 15

i

and ccmrefullg fitted to the same, so that 1t
shall be tight enough to drive the 1)181:011 and

55

vet free to allow expaunsion Ilongitudinally

when the shaft becomes heated.

To obviate friction and leakage 1 secure to
the piston, at each end, a disk or piston-head,
(), which revolves concentric with the shaftin
contact with the end of the cylinder at Q.
A projecting ring, S, is cast at the ends or
flanges of the cylinders, into which the disks
are so fitted as to allow snitable clearance.

The heads or outer covers, R, ave fitted over
the rings S, and recessed to receive the disks,
a Smfﬂl space being left outside of the disks,
into which any lealiaﬂe past the disk 1s re-
ceived. A chanuel, T is formed at the bot-
tom of each head, mul across the bottom of the
eylinder or beneath the same, to bring these
spaces into communication, &1‘1(1 thereby se-
cure an evenness of pressureupon theoutsides
of the two disks. Any condensation occurring
in these spaces may be discharged at U, while
the steam remaining in these spaces tends to
lubricate the {hqlm as they revolve in their
nlaces.

The operation of an engine thus constructed
is as follows: Suppose the slide-valve W to be
connected with an eccentric or other gearing
on the main shaft, and so operated as to begin
to open the port Ii when the packing-bar Lin
the piston J 1s directly beneath and 1 con-
tact with the lower end of the sliding abut-
ment H, which slide will ‘then be up to the
farthest attainable point in the slot or recess
C. It is evident that the entry of the steam
by the valve W and sliding abutment H, when
the parts are in these relative positions, will
cause the piston to revolve in the direction
indicated by the arrow, and the ingress of the
steam may be continued, during the revolu-
tion, until the packing-bar L passes the ex-
haust-port I¥, orits entry may be cutoft at any
desired point in the revolution by adjustment
of the mechanism operating the valve W. As

the piston J approaches the completion of the

revolationthesliding abutment H wili be forced
up into the slot C, and the adjustment may be
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such that the lower apertures, I, will then be

closed against the side of the slot C. As soon
as the packing-bar passes over the port If' the
steam will escape out of the eyhinder through

the exhaust-port I and G, and the revolution of. 1og

the piston being continued by themomentum of
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afly-wheel orotherwise, the valve W will admit
a fresh supply of steam through the sliding
abutment I, and so sustainacontinuousrotary
motion; but where 1t 1s desired to vary the
point at which the steam shall be cut off 1
prefer the arrangement shown 1n Ifigs. 6, 7, S,

and 9, where a double-beat valve, W/, 1s placed

above the bridge D, the rock-shaft for work-
g these valves being marked V/, and the
stuffing-box, by which it entersthe valve-cham-
ber, Y

I‘w 6 shows a section of the valves, and also
of the inlet and exhaust pipes X and &, with
the slot C below the chest XU,

Fig. T shows a side elevation of the upper

- part of a cylinder, the left side being all in

section, except thc valve W/, to show a pas-
sage, X'/, connecting the two valves W' to-
gether, the upperone opening into a chamber,
X/, into which the passage X'/ leads.

I‘ . 8 shows the mode 1 adopt to open the

ELlVQb W/ and close them at any pomt in the
revolution of the piston J.

B 1s a steam-cylinder, secured to a bed, (/;
and B, a eylinder of somewhat similar con-
struction, fitted for pumping, and its shaft K’

~connected by the coupling D’ to the shatt K

of the steam-cylinder 3. The valve-rod V' is
here shown, and also in Fig. 9, where the con-
nections for operating thesameare shown upon
a larger scale.

A btgmd 157, 18 mounted upon the bed ’,
and Suppmtb a vertical guide, ¥/, over tlw
center of the shaft K. A splml faced cam, 7,
1s placed on the shaft, and a roller, ', rests
upon the cam, being held in the lou er nd Ot
a rod, I, which passes through the guide I,
and 1 lb connectul at the top to a Cr auk or lever
arm, i, on the rod V/. The cam slides on the
shaft, and 1s driven by feathers d, being held

at any required part of the shaift by the fork

b, fitted into a groove formed in the cam G,
ThIS fork is 1)10”(;1@{[ with a nut, e, fitted to
the serew 4, and operated by the h.;md wheel f,
by which means the cam is moved along the
shaft and held at any desired position thereon.
This cam is constructed with a raised surface
on a concentric hub, the raised surface being
arranged spirally to the shaft at one edge, and
parallel with the shaft KX at the other edge.
The length of the time that the raised surface
will continue to lift the roller H’ and support
it at the highest attained position depends
upen the portion of the cam which revolves
in contact with the roller. As the roller, act-
mg upon the rod I’ and lever h, operates the
double- beat valves W', 1t 1s evident that
the valves may be dropped at any desired
point 1n the revolution of the piston, and that
the straight edge of the raised surface, when
once adj ubtud propeﬂy will cause the valve to
open always at the bwmnmn of the revolu-
tion.

The engine 1s shown provided with a fly-
wheel, 3/, and with a special deviee for oiling

_a bearing, L/, on the end of the shaft K.

As the shaft passes all the way through the

| f"ll al’

engine described it 1s especially adapted for
use in driving propellers, that the thrast-bear-
Ing may be "It the extreme end of the shaft.
XVhen so employed I arrange a pump, g, to be
driven by the shaft or otherwi-se? and provide
an oil-tank, v, from which the pump constantly
draws a supply of o1l and forces it into the
closed end of the shaft-bearing L.

In Fig. 10 is shown the thrust- bearing L/
on 4 lm ger scale, with washers Zplovlded to
receive the thru%t and an oil-tank, », so located
as to cateh the 011 as it drips, &tter use, from
the open end of the shaft-bearing 1.

By the constant operation of the pump the
o1l entering the pipe £ exerts a fluid-pressure
upon the end of the shaft K/, and virtually
prevents all pressure of the shaft upon the
washers directly.

The shoulder m, formed upon the shaft in
contact with the bearing L//, prevents any es-
cape.of o1l until the pressure exerted by the
pump exceeds the thrust of the shaft, when
the latter, being tnereby forced irom its con-
tact with 1ts bem‘mg, atfords an outlet for the
oll at m, and its escape prevents the shaft from
being forced out of its bearing to an improper
U‘it@llt

By the arrangement of the shaft in the PiS-
ton J AS beﬁ)re described, the shatt can slide
endwise in the cylinder withont deran ging the
working of the engine, and therefore no harm
can result from applying such pressure as has
just been described to the end of the shatt, nor
from any end motion arising from the working
of a propeller.

~ Having thus d(,sulbed the larger features
of my mvultlon I will proceed to describe
some of the *-,nmller points conducing greatly
to the successful operation of the machine.

The shiding abutment H, an end view of

which is shown in Fig. 1, 1s made of the same
length as the bore of the cylinder, and the ¢yl-
inder is constructed with flanges B’ at each
end, and may have a steam or water jacket
around it, 1f desired, as at /. The heads or
covers R, Fig. 2, are provided each with an
angular eroove to fit a corresponding rib, i3,

at emh end of the cylinder, thus fomnnp a

support to retain- the cir(:ul::u‘ form of the cyl-
inders, and also insuring that the shaft K shall
be in the center of the same.

The cylinder-covers are extended over the
ends of the slot U, but formed with a rectan-
cavity, so that special covers R/ may
be hirst bolted over the ends of the slot, to
which the ends of the sliding abutment H can
be fitted and scraped with more accuracy than
would otherwise be.possible, as the heads
themselves can be entirely out of the way
when the fitting 1s being done. These spe-
clal covers are shown at E’ in Figs. 1 and 2
and consist simply of flat plates becured by
bolts over the ends of the slot €, and extend-
ing from the periphery of the disks  to and
bevond the upper end of the slot.

The rectangular shape of the cover is plainly

| shown 1 ¥ig. 1 by the dotted lines, while in
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Fig.21s s shown the recess in the head R which

| accommodqteq the covers R/.

The nose of the sliding abutment H, as |

shown in Kig. 1, is of a peculiar consfruction,
being rounded off much less toward its front
side, where the ports are located, than toward
the back, and the pressure upon theupper end

- of the sliding abutment keeps this nose in

10

Y

20

close contact with the revolving piston, while
the lower end and back side of the sliding
abutment being chiefly exposed to atmospheric

pressure, a close joint between the exhaust

and pressure sides is obtained. In each end
of the sliding abutment, where it bears against
the disk Q, a packing-piece is inserted, and
a hole from the ports 1 admits pressure be-
hind if. | |

The disks @ are each packed at the edge by
two angular piston-rings, (shown in Figs. 3
and 5,) fitted 1nto a rectangular recess turned

in the periphery of each disk and covered on

the outer face by a follower, 2.
Fig. 3 shows one of the disks with the fol-

- lower removed, while in Fig. 5 is shown a
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section of the disk and piston through the
center line, X, I'ig. 3. In this section the rings
V V/are plmnlv bhOWH each in section, on the
opposite sides of the dlSl{b

At U’ are shown the follower-bolts, and at
w the bolts for holding the disks Q to the pis-
ton J.
The rings V V/ are made of peculiar form to

secure a circumferential expansion and lateral

pressure of the outer ring, V. These rings
are both made of greater diameter than the
recesses provided for them, respectively, and

- a section 18 then cut out of each. and they are

sprung 1nto their places, and when in place

the cut ends should meet, so as to complete the

circles.

The recess in ring V" 18 turuned with an in-
clined side slomnw toward 1ts center, and
forming an angular conical cavity, into which
the ring V is fitted after being turred of coni-
cal Sh:;l,],}e' exteriorly, to fit the interior of the
ring V/. These conical surfaces are made at
ELI]“IG&: of from forty to fifty degrees with the

| plfum of the rings, and thus any pressure ex-
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erted by the smaller ring tends to foree it in-
to the conical cavity in the ring V’, and to
move it laterally.

The pﬁwkmﬂ bar of the piston (shown en-
larged in Kigs. 4 and 5)is provided with a
Spring, L/, thab suthices to draw it back into
1ts recess when the pressure communicated to
the space behind it from the interior of the
c¢ylinder through the hole n’ is removed.

The spring L 1s provided with a pin at each

~end, which fits into a hole in the disks Q, and
with a dovetail block at the middle, which fits

a notch of the same shape in the back of the
packing-bar L.

A screw or Screws, M’, are promded to adjust
the packing-bar L to the surface of the piston
m contiguity to the bore of the ¢ylinder, which

may be made concentric for some distance, by |

[ first forming a plston a little too large for its
place, and then turning off’ the excess by re-

volving the piston on its shafs,

Having thus described my invention, I
claim as new, and desire to secure by Lettels
Patent, the followmg -

1. In a rotary engine or pump, the combi-
nation of the cylinder B, constructed with the
passages Ik and I and slot C, the sliding abut-
ment H, provided with ports I, and which
MOVES ‘"LlltOlll&thElHy under the influence of the
revolving piston J, and the steam or gas press-
ure holding it in contact with said piston.

2. In a mtary engine or pump, the combi-
nation and fbrlanﬂemeut of the shaft K and
disks Q, concentuc with the cylinder and ec-
centric to the piston J, and the eylindrically-
bored cylinder B, substa,ntmlly as herein set
forth.

3. In a rotary engine or pump, disk Q, of a
oreater diameter than the bore of the eylinder
B and the sliding abutment H, the end of
which does not recede beyond the periphery
of the disk, in combmatwu with the eccentric
piston J.

4. The combination of the annular rib S,
cover R, and packing V and V’in the peuph
ery of the disks Q, for closing the joint be-

10

75
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35

90.

tween the cylinders and cover, in the manner 9s

set forth.

. In arotary engine or pump, a disk, Q, with
a follaw ng-ring, %, to admit the rings V and
V/, 1n combination with the rings V and VY,
havlnﬂ beveled sides fitting into each other,
and pmvlded with clemance to allow the in-
ner ring to expand.

6. In a rotary engine or pump, the special
cover I/, combined and arranged with the slot
C and slldm abutment H, in the manner and
for the purpose set forth. -

7. In a rotary engine or pump, the combi-
nation and ‘111.;111ﬂ(311’1eut of the covers R, disks
Q, and covers R’ to form the cavities for Con-
tdmmg the fluids that escape from the ecylin-
der B, connected by the channel T, whereby
the p1 essure upon the outsides of the disks Q
and covers R 1s equalized, as and for the pur-
poses herein set forth.

8. In a rotar 'y engine or pump, the channel
T, connecting in any convenient manner the
SI)dCBS inside the covers R upon both sides of
the cylinder B, for equalizing the pressure
upon the outsides of the dlblm Q and covers
R, as specified. -

9. In combination with the piston J, the
packing-bar L and the reacting spring L" for
withdrawing the packing-bar when the s :-.Lme
1s relieved from pressure.

10. In a rotary engine or pump, the piston
J, in combination w1th the shaft K and feather
M arranged so that the shaft may e:zqmnd
longltudma,lly through the piston.

WILLIAM BLI SUDLOW.,

Witnesses: |
JOHN GAMGEER,
GEO. F. GRAHAM.
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