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WILLARD M. FARROW, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR
OF TWO-TIIIRDS TO A. FRED. JORSS AND L. . BAILEY, OF SAME PLACE.

'ROTARY ENGINE,

SEECIFIGATI_QN forming part of Letters Patent No, 641 ,199, dated January 9, 1900,
T -~ Application filed April 19, 1899, Serial N&."Z_lS,BS’IZ. (No model.)

To all whon if DU COCOT T

~ Beit known that I, WIiLLARD M. FARROW,
residing at Washington, in the District of
Columbia, have invented
Rotaiy Engineg, of which the following is a
Specification. | | -

“This invention relates to that type of ro-

anewand Improved

tary engines having a stationary valve and a

| plurality of ¢ylinders projeetingradially from

IO
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~ casing, and connections between the ends of

45

the valve and made to revolve around it.
Primarily |

t6 provide an engine of this kind embodying
certain improvements whereby the same ean
be economically constructed and so effectively
operate as to render it adaptable for all the
ordinary driving purposes. o |
- In its general construction my invention
comprehends a straightway shaft rotatable
about the stationary valve and eccentrically
mounted within the casing, a pairof eylinders

arranged tandem, rotatable with the shaft,

and a piston in each of the eylinders moving

radially outward by fluid - pressure and to

their inward position by reason of their outer
ends traversing the eccentrie path of the in-

ternal chamber of the casing, the several

parts being also so arranged that the piston

will be forced forward both by direct and ex-

pansive fluid-pressure. . |
_Another purpose of this invention lies in

the providing a straightway shaft having a
forming an inlet; a cut-off

tubular portion |
valveheld stationary within the tubularsh att,
but capable of being set from the exterior of
the shaft, whereby to reverse the direction of
movement of the engine; a duplex cylinder
concentrically mounted upon the' shaft; a
traversing frame reciprocall y slidable on the
duplex cylinder and having roller-bearings
adapted to engage the eccentric fixedly-held
abutment formed by the interior wall of the

the said frame and piston so arranged as to
produce a continuous and uniform rotary ac-
tion of the shaft with,the least twist strain or
jerky action so common in rotary.engines.
Agaip, my invention seeks to provide, in an
engine of this character, a traversing frame
carrying abutting roller-bearings, in which
the casing has its transverse plane or abut-

ment-wall composed of two parallel annular

‘hold the said

this invention has for its object

engine,

‘the line 4 4 of Fig. 2.

‘verse section of the

ing lever and detent

view of the eylinder and the

Fig. 9 is

desirable.

Journal-bearings 2 for

 transverse bearing

| ways provided with an Internally-projecting
guide and with which

a duplex set of roller-
bearings mounted on each end of the travers-
ing frame is adapted to engage, whereby to gz
frame from lateral strain dar-

ing its rotary movement and the more posi-
tively to be held true in its bearin as. o
In its subordinate features the invention
comprehends certain details of construction 6o
and combination of parts, such as will be first
described in detail and then be specifically
pointed out inthe appended claims, reference
being had to the accompanying drawings, in
which— | o 65

- Figure 1 isa perspective view of my rotary =
Kig. 2 is a vertical longitudinal sec-
tlon of thesame. Fig. 3 Isatransverse section
thereot, taken on the ling 3 3 of Fig. 2, Fig.
4 18 a horizontal section taken. practically on 4o
- Fig. 5 is a detail hori-
zontalsectionillustrating the stationary valve
and the tubular shaft-section o peratively con-
nected therewith. Fig. 5° is a detail trans-
parts shown in Fig. 5. 75
Fig. 5°is a detail end view of the valve-shift- |
device therefor. Fig. 6
Is & perspective view of the traversing frame,
with the duplex eylinder and the straightway
shaft connected therewith. Fig. 7is a detail 8o
_ shaft detached
fromthetraversing frame,and Fig. Sisa detail
perspective view of the traversing frame.
a detail view of a modified form
of my invention, hereinafter specifically re- 8
ferred to. = L

In its practical construction my invention
cmbodies a casing consisting of a foundation-
section 1, which may be of cast metal suit-

‘ably framed, as shown in the drawings, or go

It may consist of a combined masonry and
metal framing, as conditions may make most
The foundation-section 1 forms the
lower half of the engine-casing, and the said
section has diametrically opposing projecting ‘g5
laterals 1* 1°, which form the saddles for the ~
receiving the bearing-
journals of the shaft 3. _
4 indicates the upper or removable casing, |
which has a semicireular shape and has its 100
portions 2°* formed with
suitable flanges, whereby it can be conven-



2

“iently and securely made fast to the base-sec-

.9 1ndicales the removable cap members for
the journal-bearings,which have lubricatin g-
cups, as shown, _ T

- In my construction of engine the drive--

shaft 3 extends straightway through the cas-

-Ing eccentrically thereof, and such shaft is

IO

15
- forms the engine-cylinder and which has a |
- center -division portion 7° and end piston-

chambers 8, each of which communicates’by

‘be solid and
-~ end 3%,

- formed of two sections, one of which, 3%, may
terminates with a flanged inner

By referring now more particularly to Fig.

5, it will be noticed the flanged inner end of

the shaft-section 3" is securely bolted to. the
lateral hub 6% of a tubular casing 6, which

. a port 8* with the transverse tubular port’ §¢

20

of thecylinder, which is held to travel around

- the stationary valve presently referred to,

and the said port 8¢ communicates with a se-
ries of exhausts 6" in the hub 6* of the cylin-

~ der, as shown.

25

- the tubular shaft-section is made fast, as

- shown. The exterior surface of the cylinder

30

35

- verse stub-shaft i1, and which shaft on its

.ears12®, and to each pair of ears is connected a
piston-rod 13%, to each of which is integrall y

45

. The traversing frame 10 is carrie
~ cylinder ¢

‘thereon, which movement is utilized to im-
part the rotary motion to the cylinder and
- the shaft, such operation being positively and

50

- The cylinder 6 at the sidé diametrically op-
posite the hub 6 has alateral hub 6, to which

at diametrically opposite sides has longitudi-

nal dovetailed guides 9 to receive the side or
straddle members 10* 10® of the traversing
- frame 10, the construction of which is best,
illustrated in Fig. 8, and the same comprises
parallelly-arranged side members 10*,theends

of which are joined by cross-heads 10°, which

terminate in outwardly-projecting bracket-

ears 10°% in each pairof which is held a trans-

opposite ends has friction-rollers 12, which

roliers are adapted to bear against and trav- |

erse the .i__nnerwall_of_the casing, as will pres-
ently more fullyappear. Each cross-head 10
has a pair of inwardly-projecting apertured

connected a piston-head 13.

- F

. upon the
and has a reciprocal movement

- effectively accomplished by reason of the pe-

55

culiar construction of the path or abutment

‘way over which the roller ends of the frame

10 travel, such construction of the abutting

. ‘path 14 being best illustrated in' Fig. 2, by

-~ reference to which it will be seen tl
"~ dead-center lineof the en gine.in the construc-
- tion shown is at or near a horizontal plane
and the orbit of such path 14 is of an elon-
gated - shape, one portion—that nearest the

that the

cylinder 6—being of a somewhat-greater cir-
cular-sweep than the portion diametrically

opposite,. the purpose of which is best ex-

plained as follows:

ranged that the

and | by setting the valve,

841,199

for this'purpbse, a-ssﬁming' the Ipo.'iiit X. to be

‘the dead-line—that is, the line at which the

piston is in to receive the fresh charge of live
steam—the path dishesor convexesin reverse

| directions from the point X to the point Y, -
‘thereby increasing the distance from the im-
aginary central axis Z of the engine-casing

from X to X' and then gradually decreasing

the distance to the point Y, which assumably

i8in line of the circle struck from the axis 7.

| From the points.Y to the points XX the path

14 takes a convexed course, the degree of

‘which is proportionate to the degree of con-

75

8o .

cavity of the portion of the path from X to

‘YY. It will thus be seen that the diameter

of the internal chamber A, taken in any di-
rection throngh the axis of the shaft and the

| eylinder, is alike, althongh the orbit - line
over which the roller-bearings of the frame

10 pass constantly changes. Tho object in

thus constructing the path or orbit over which |

‘the roller-bearings of the frame 10 pass, is to
| provide for a quick action of the pistons as
| they receive a live-steam impact. For exam-

go. .

ple, should the eylinder be rotating in the di- |

rection indicated by the arrow and the valve

be set to discharge live steam into the piston-'

chamber against the piston moved to its in-

nermost position when the said piston reaches "

a plane at or below the horizontal line XX

95

1t is obvious that as the piston is thus forced |
out. by reason of the gradually-increasing dis- -

tance between the path 14 and the axis of the

_Iolo

cylinder the endency will be to cause the -
frame 10 to rotate in the direction of the ar- -

row, the opposite end of the frame having a
proper bearing against the path 14 by reason

of it, during this 'movement, engaging with

‘the convexed portion of the annular way 14.

fos

In practice the valve mechanism is-so ar-

steam until it mearly reaches the extrem-
ity of its thrust, which in the construetion

1 shown occurs when the cylinder has madé a

quarter of a revolution, after which the live
steam 1s cut off and the piston is held to its
outermost position by steam expansion, and
while it is thus held the rotary momentum of

the cylinder will be increased by reason of the

piston engaging with the gradually outwardly

frame, which at this time is held. tightly

against the diametrically opposite convexed

portion, is being pushed forward under live-
steam pressure, it being understood that the

slight resistance offered by the convexed por-
tion over which one end of the frame passes

IS overcomd& Dy the momentum attained by
reason-of the opposite end of theé frame be-
ing carried forward

understood that the same results are attain-

o B | able when the engine is drivenin an opposite
~_ In the practical construction of my engine.
the same is adapted to operate reversely;

direction, which movement is accomplished
presently.referred to,

piston will be receiving live -

I1O

115

inclined portion of the upper dished section
of the path 14, while the opposite end of the -

120

125

d | | and its engaging with the -
outwardly-dished portions diametrically op-
posite the said convexed portion. It will be

130



- projecting radially toward the point X after

641,198 - 3

to admit the live steam against the pistoun

the said piston has been moved to a point
slightly above the horizontal axial line of the
cylinder.
ton-chambers are arranged to sxhaust at a
sultable time previous to reaching the point

- where they are to receive a fresh live-steam

10

impulse, it being also obvious that the cen-
trifugal force of the engine will serve to hold

- the piston out during the time that they ave

..-15

20

30

35

exhansting.

The valve, which is held stationary, as be-

fore stated, comprises a tubular stem 15,
adapted to le fitted into the hollow shaft-sec-
tion and having its inner end 13" slightly en-

larged to fit steam-tight within the hollow

core of the cylinder €, and the said end has

a dlaphragm 16, which divides the feedway

into a live-steam portion 15" and an exhaust-
steam portion 15°, the live-steam portion dis-
charging through a port 15° and the section

15¢ communicating with the exhaust-port 15,

and also communicating with the hollow core
of the cylinder from the exhaust members
through the several radial openings of the
hub portion of the eylinder hereinhefore re-
ferred to.

by the proper manipulation of the valve will

provide for a quick or slow feed of steam into

the piston-cylinders, such valve adjustment

providing a simple and effective means for

governing the speed of the engine. "Thestem
of the valve projects through the end of the
hollow shaft-section and in practice has a
suitable lever-and-ratchet connection where-

by to govern the set of the valve.

40

45

~While it is not absolutely necessary for a

proper operation of my invention, yet to hold

the parts from undue vibration and provide
a positive trackway for the working bearings
of the end of the traversing frame to travel

In I prefer to form annular guide-flanges 20,

with which the ianer faces of the rollers are

adapted to engage,as clearlyindicatedin Figs.

3 and 4, said flanges, it being understood, fol-

50

55

lowing the contour of the

! path 14, against
which the outer face of the said rollers en-
oa0e, : | o |

From the foregoing description, taken in
connection with the accompanying drawings,
16 18 thought the advantages of my invention
and the complete operation thereof will be
readily understood. It will be observed the

~same is of a very few parts, which are rela-

.60

facture easy and economical. -
While I have shown the traversing frame
provided with a double set of rolls at each
end, as such arrangement provides for hold-
ing the cylinder from lateral strain and in

tively so combined -as to render their manu-

- consequence the shaft from being twisted or

turned out of its true bearings by reason of

the flange projecting inwardly between the

rollers, whereby to divide the path 14 into two
distinet members, it i3 obvious the end of the

It will be understood that the pis- |

1he ports 15° and 159 of the valve
are elengated to s predetermined size, where-

frame may bepro vided with but a sin olaroller-
‘bearing.

(Indicated in Fig. 9.) .
Assuming the parts to be in the position

in the direction indicated by the arrow, live

i steam being against the piston at the right,

the said piston would tend to slide the frame
10 to the direction indicated by thearrow, and
in consequence by reason of the dished path
1ts roller at the right is made to engage and
cause the said frame end, with the eylinder, to
be rotated in the direction stated. When the
piston has reached its outermost point, the
live steam is cut off, assuming the valve to be
so arranged, and the said piston is then held
out: to such position by steam expansion with-

in the eylinder until it reaches a point at

which it exhausts, alter which it will be held
out by centrifugal force until it is.forced in-

ward again by reason of the gradual inwardly-

inciined plane of the path as it approaches

- the dead-center or horizontal plane.

It will be understood that ,the-‘lspecial de-

tailed arrangement of parts shown in the

drawings and hereinbefore described may be

the scope of the appended claims.

Having thus deseribed my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

"1. A rotary engine; comprising an annular
trackway; a stationary valve disposed eccen-
trically of the trackway, said valve having
inlet and exhaust ports; a duplex cylinder
rotatably mounted upon the valve; a carriage

-
‘shown in Fig. 2 and the engine 1o be rotating

75

30

Qo -

~modified or varied without departing from -

95

ICO

longitudinally slidable upon thecylinder,said -
carriage having its ends engaging the annu--

lar trackway, said trackway having a pair of

alternately-disposed and diametrically oppo-
site eccentric orbits; the pistons and eonnec-
tions joining the pistons and the sliding car-
riage, all being arranged substantially as

shown and described.

2. A rotary engine; comprising, in combi-
nation; a straightway shaft having a tubular
portion provided with diametrically opposite

ports; a stationary cut-off valve mounted

within the tubular shaft; a double-ended eyl-

inder mounted upon the shaft to rotate there-

with, and having ports adapted to register

~with the shaft-ports; a piston operating in

each end of the cylinder; a carriage rotata-

‘ble with and reciprocally slidable on the cyl-
inder; a trackway eccentric of the axis of the

cylinder, said trackway having abutments or
ineclines for imparting a reciprocating action

to the carriage as it rotates, substantially as

described. - - |

~ 8. Inarotaryengine; the combination with -

a straightway shaft; a stationary valve upon
which the shaft rotates, said shaft having in-

1035

110

115

[20

125

let and cut-off ports adapted to alternately

aline the valve-ports; a tandem cylinder ro-

tatable with the shaft; a carriage rotatable

with the cylinder and a trackway within
which the carrier rotates, said trackway hav-

ing abutments for imparting a reciprocal

130



4 | 641,199

20

- ber communicating with the hollow slmft in-t

movement to the carrier and thereby rotate
the cylinder, as set forth.
4. 1n combination; a closed casing having

an annular internal trackway formed with a |
-plumh’w of paths arrvanged eccentrically of
station- |
ary valve eccentric mth the -track-paths; a |

the axis of the.casing or.track; a

duplex set of cylinders projecting radially

through the valve and rotatable Lheleon, a

plston within each eylinder; a carrier-frame

rotatable with the cylinders and longitudi-
nally slidable thereon, said carmer-hamnm

bearings at its opp0%1te ends engaging the
annular trackway; the link oonneetlons join-
ing the carrier and the pistons, all being-ar-
1anﬂ“ed substantially as shown and f()r the
pmposes deseribed.

. The combination with ‘Lhe (3{%11’]‘..,, s.:ud_'
casing having an internal trackway formed
with a plurality of eccentric abutment-sur-

faces; a straightway shatt passed eccentric-
ally throuwh the easing and having a tubular

portmn plomded mth oppomtely-mmnwed-
ports; a valve movable within the tubular
shaft-section;acylinderrotatableon the shaft
- having a plston -chamber projected radially | a

from OI)pOblte sides of the shaft, said cham-

let and exhausts; a piston working in each

30

chamber; a yvoke-frame held to rotate with-
- and slidable 101‘1#1mdmally upon the cylin-

municating therewith;

tatable. thelewnh

der, and link connections joining the pistons

W 1111 the carriage, all being arranged 811b°5tm1-
tially as shown and desembed

6. The combination with the casing and the
eccentrically -held straightway sha,ft said
shaft having a tubular section, the casing
having an annular trackway formed with a
plur'ahLy of eccentriec portions, and the an-
nular rims 20, running parallel with the track-
way of the casing, sa1d trackway being formed
of two distinet portions; a feed and valve ad-

justably held within the tubular shaft, said
valve having inlet and exhaust ports commat-
‘nlcating throu oh theshaft; a ¢ylinder mount-

ed upon the Shaft to turn therembh said eyl-

‘inder having a mcha,lly-plo,]ectlng piston-

35

40

chamber at eacll side of the shaft and com-

the carriage 10, 1011“‘1-
tudinally shdable upon the cylmder and r0-
said cylinder havmﬂ' ex-

5 o

haust-ports cmnmumeatmw with the e‘{h&quS ;

of the valve; the carriage having a pair of
roller- bealm os 12, af eﬂ,(,h end .‘:‘tdapted to en-

gage the tr achway of the casingand the guide-

tracks 20, and meauns for shlftmn' the valve,

allbeing arranged substantiallyas shown and
for the purposes described.
"WH LARD M. l1 f\th\V
Witnesses:
- FrRED G. DIL‘TLRILH
" A. E. DIETERICIL.
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