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JOSIAH DOW, OF PHILADELPHIA, PENNSYLVANIA. 
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246,248. 

To all chon, it may concern: 
Be it known that I, JosIAFI Dow, a citizen 

of the United States, and residing in the city 
of Philadelphia, county of Philadelphia, in 
the State of Pennsylvania, have invented 
certain new and useful Improvements in 
Rotary Motors, of which the following is a 
specification, reference being had to the ac 
companying drawings, forming 
hereof. 
My invention relates to that type of rotary. 

motors in which are combined a cylinder, a 
driving shaft coaxial therewith, a piston 
rotating concentrically with said shaft and 
in contact with the circumferential wall of 

der and in contact with the circumferential 
wall thereof between the inlet and exhaust 
ports, said eccentrically mounted reaction. 
member being slotted to receive the piston 
and to rotate therewith. - 
The objects of my invention are to perfect 

the bearings between the piston and reaction 
member and between said reaction member 
or members and the casing of the motor, to 
properly govern the flow of motive fluid. 
from cylinder to cylinder in multiple cyl 
inder or compound motors of the type re-- 
ferred to, to simplify the valve mechanism, 
and to provide an accurate and easily coin 
trolled valve operating gear for such motors. 
The invention will be more fully ex 

plained hereinafter with reference to the 
accompanying drawings in which it is illus 
trated and in which,- - 
'Figure 1 is a view in side elevation of a 

motor which embodies the 
broken out to save space. 

invention, partly 
Fig. 2 is a view of the same in end eleva 

tion, as seen from the left hand in Fig. 1. 
Fig. 3 is a view of the same in central. 

longitudinal Section, on a larger scale, the 
valve-gear being omitted. 

Fig. 4 is a view in end elevation, as seen 
from the left hand in Fig. 3, with the end 
plate removed and some of the parts broken 
away and in section to show details of con 
struction. 

Figs. 5 and 6 are detail views of the valve 
gear for one of the cylinders. 

Figs. 7 and 8 are detail views in section 
through the valve of one of the cylinders 
respectively showing the valve in position. 

g ahead and in position for re for goin 
verSling. 

a part 

Specification of Letters Patent. Pateated Nov. 13, 1917. 
Application filed March 30, 1916. Serial No. 87,676. , , 

The invention is illustrated in the draw- v . 
ings as embodied in a compound motor, the 
exhaust motive fluid from the high pressure 
cylinder being admitted directly to the low 
pressure cylinder for further expansion 
therein, but it will be evident as this descrip 
tion proceeds that the invention is applicable 
also to a single-acting, direct-expansion 
motor. . . . . . . . . . 

trated the cylinder casting a has formed 
therein a high pressure cylinder land a low 
pressure cylinder c of the same diameter but 
of greater length, the two cylinders being 
separated by an annular wall or partition a. 
The same casting may also have formed 
therein the valve seats and passages for the 
inlet and exhaust of the motive fluid, as 
hereinafter described. The partition or wall 
('in part forms one end Wall of each of the 
cylinders. Cylinder heads d and e, bolted to 
the cylinder casting, form the other end 
Walls of the two cylinders. The annular 
Wall or partition a, provided with a suit 
able bushing a”, forms a bearing for the an 
nular hub h. at the inner end of one of the 
reaction members, as hereinafter explained. 
The cylinder head d forms a bearing d", 
suitably bushed as at d, for the driving 
shaft f, and a bearing d, suitably bushed 
as at d", for the annular hub gy of one of 
the reaction members, as hereinafter ex plained. Such bearing d being of larger 
diameter than the bearing d2 so as to sur 
round the same and being eccentric with 
larly formed with a bearinge', bushed as at 
e', for the driving-shaft. f. and with a bear 
ing e, bushed as at e, for the annular hub 
h of the corresponding reaction member. 
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respect thereto. The cylinder head e is simi-, 
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Suitable stuffing-boxes d and e may also 
be provided. - . 

The driving-shaft f, mounted on the bear 
ings d and e”, has secured thereto the pis 
tons f' and f', each of which has a broad face, 
for smooth, sliding contact with the circum 
ferential wall of the corresponding cylin 
der, each face being provided at its ends 
with suitable packing, as at. f. Each pis 
ton also has a smooth, sliding contact at 
its sides with the walls which form the end 
walls of the cylinder and may be provided 
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with packing strips, as indicated at f8. In 
a two-cylinder engine, whether single-acting 
or compound, the two pistons are diametri 
cally opposite and of equal weight, equality 
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in weight in a compound engine being. Se 
cured by making the low pressure piston. 
hollow. 
In every fluid pressure motor in which 

the motive fluid acts expansively and not 
by impact, there must be a reaction surface 
against which the motive fluid may react 
while acting upon the piston to propel the 
same. Moreover, in a motor in which the piston rotates continuously in the same di 
rection, the reaction member must not stand 
permanently in the path of the piston. It 
is impracticable, in such a motor, to cause 
the reaction member to move radially into 
and out of the path of the rotating piston. 
In accordance with this invention the neces 
sary reaction surface is provided by reac 
tion, members g and h for the corresponding 
pistons f and f'. Each such reaction mem 
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ber consists of a cylindrical body which is 
supported eccentrically, within the corre 
sponding cylinder and is slotted to receive 
the corresponding piston so as to permit 
relative movement between the piston and 
the reaction member in a radial direction. 
The reaction memberg has at one end a pro 
jecting annular hub g’ turning in the bear 
ing d of the cylinder head d, and at the 
other end a projecting annular hub g° fitting 
within the projecting annular hub h. of the 
reaction member in the bushing, a” of the 
annular partition wall a? of the cylinder 
casting. At its other end the reaction mem 

35 

40 

45 

50 

55 

80 

reaction member for contact with the sides of 
It will be understood that the 

5 

ber h. has a projecting annular hubh' turn 
ing in the bushed bearing e of the cylinder 
head e. The relative movement between the 
overlapping.hubs of the two reaction mem 
bers. is slight and the friction is therefore 
small. The bearing of the hub h. in the par 
tition wall a’ and the bearing of the hollow 
hubs of both reaction members in the cor 
responding heads of the cylinder may be 
suitably lubricated, a pipe for the convey 
ance of lubricant to the journal h being 
shown, at, v in Fig. 3. Bearing blocks g, 
having concentrically curved seats in the 
opposite faces of the slotted portion of the 
reaction member 7 bear with smooth, plane 
faces against the corresponding sides of the 
piston f', permitting the necessary freedom. 
of movement between the piston and the re 
action member and preventing the passage. 
of the motive fluid, into the interior of the 
reaction members, which are necessarily hol 
low, in order to permit the eccentric move 
ment. about the shaft f. The two bearing 
blocks. (f: are connected, at opposite sides 
of the piston, by cheek pieces (/, each of 
which has a study in the plane of the center. 
line of the piston and forming the axis on 
which the blocks (78 may swing. Packing 
strips (7 may also be let into the sides of the 
the piston. 
piston f° is similarly provided with bearing 

1,246,248 
blocks.g., cheek pieces g, studs g and pack 
ing strips g. it will be observed that the 
bearing blocks g have their curved outer 
faces generated from a point in the central 
plane of the piston and osciliate about a cor 
responding axis, providing for the differen 
tial changes in position of the piston in re 
lation to a radius of the reaction member as 
the two rotate. - 
At its lowest point the reaction member 

f' or f', as the case may be, has a close work 
ing fit against the corresponding cylinder 
and in order that leakage may be prevented 
it is desirable that there should be a broad 
contact face between the two rather than a 
line contact only. Accordingly, at the lower 
portion of its circumference, the cylinder is 
dished or concaved slightly on the center of 
rotation of the reaction member, so that 
there shall be a wide contact face, as shown 
in Fig. 4. The operation of the piston is 
not affected in any manner by such dishing. 
of the cylinder because, at this point in the 
rotation of each piston and reaction member, 
the piston is relatively withdrawn within 
the circumference of the reaction member. 
At one side of this broad bearing of the re 
action member against the circumferential 
wall of the cylinder is formed the inlet port 
b', and at the other side is formed the outlet 
port b”, for the cylinder b, the inlet and 
outlet ports for the cylinder e being simi 
larly placed. In order that the available 
area of each port may not be restricted by 
the proximity of the reaction member, each 
port is extended in a circumferential direc 
tion, as shown clearly in Fig. 4, and com 
municates with the valve seat, the one by 
the channel band the other by the chan 
nel b. 

For each cylinder there is a valve to con 
trol the admission and exhaust of the motive 
fluid with suitable passages. As shown in 
the drawings there is formed in the lower 
part of the cylinder casting a bushed cylin 
drical valve seat i which has four ports 
equally distributed circumferentially, one 
communicating with the inlet passage k, a 
second With the passage b”, which communi 
cates with the inlet port b of the cylinder, 
a third with the exhaust passage k which, 
in a single-acting motor, would be the exter 
nal exhaust, but in a compound motor forms 
the receiver or channel by which the exhaust, 
of the high pressure cylinder is conducted to 
the inlet of the low pressure cylinder, and 
a fourth with a channel b, which communi 
cates with the outlet port b of the cylinder. 
In a similar manner there is formed below 
the cylinder a a bushed valve seat 7 which 
has four ports circumferentially distributed, 
one communicating with the receiver or in 
letk', a second with the cylinder inlet port, 
a third with the external exhaust; and a 
fourth with the cylinder outlet channel. 
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stuffing-box d on the cylinder head d. 
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The arrangement of these ports and pas 
sages is the same as already described with 
respect to the cylinder b and 
further explained herein. 
In the valve seat i is an oscillating valve 

m, which extends from end to end of the 
valve seat, also extends diametrically across 
the valve seat, and has its edges or working 
faces broad enough to cover the ports b 
and b when the valve is in a horizontai 
position. The valve is engaged with and 
arranged to be actuated by a valve stem or 
spindle m' which passes through a suitable 

The 
valve for the low pressure cylinder c is 
similarly engaged with and operated 
through a valve-stem or spindle in which has 
a bearing in a suitable stuffing-box e' on the 
cylinder head e. 

Each of the two valves is actuated to 
control the admission and exhaust of the 
motive fluid by a corresponding eccentric on 
the driving-shaft. f. Since the pistons are 
placed diametrically opposite each other on 
the shaft the eccentrics also are placed dia 
metrically opposite. Since the same valves 
serve not only to control the cut-off but as 
throttle valves and must act, in harmony, 
the regulation of the effect of the eccentric 
throw upon the two valves may be accom 
plished by a single controlling means. The 
several devices involved in the operation 
just referred to will now be described, it 
being understood that the valve-gear for 
the low pressure cylinder is identical with 
the valve-gear for the high-pressure cylin 
der but timed differently. 
On the shaft f, adjacent to each cylinder 

is fixed an eccentric o, the two eccentrics 
being set 180° apart. 
o' carries an eccentric rod o' which has at 
its end a cross-pin o. Swiveled on one 
end of the cross-pin is a bushed socket of 
which slides freely on an arm m” secured to 
the valve stem or spindle m'. 
end of the cross-pin is swiveled a block o' 
which travels freely in a slotted arm p 
which is pivoted at p’ on the frame or Sup 
porting bracket p°. A controlling hand 
lever 9, cooperating with an ordinary detent, 
rack o' and pivoted at 7, carries a pin (8 
which engages the arm p with freedom 
for longitudinal movement therein. If the 
throttle-lever is in its middle position the 
arm p will be moved also, by the pin (f, to 
its middle or vertical position, thus causing 
the arm m°, through the sliding block o', 
to be moved also to its middle or vertical 
position. In this position of the arm m” the 
valve m. will occupy its horizontal position, 
covering both the cylinder inlet port band 
the cylinder exhaust port b, cutting off en 
tirely the admission of the motive fluid to 
the cylinder. The cross-pin o' Will move 
up and down in a vertical line, the block of 

need not be 

The eccentric strap 

On the other 

sliding in the slotted arm p and the block 
o° sliding on the arm m. without causing 
any oscillatory 
position, as shown in Fig. 2, the arm p will 
also be swung to the right, thus carrying 
the cross-pino to the right, so that the 
valve will be moved to its wide open posi 
tion, as shown in Fig. 4, and the throw of 
the ececntric o will have the maximum effect. 
in oscillating the valve. For any interme 
diate position of the throttle-lever of the 
position of the valve and the effect of the 
throw of the eccentric will be modified 
correspondingly. For all positions of the 

8. 

movement thereof. If the 
control-lever q is thrown to the right hand 
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80 
throttle-lever to the right of its central po 
sition, the motive fluid will be admitted to 
the cylinder through the channel 58 and the 
port b, causing the piston and therefore 
the shaft to move in a clockwise direction. 
According to the position of the cut-off, the 
motive fluid under direct pressure will fol 
low the piston to a givenpoint and there 
after will expand behind the piston until 
the piston passes the exhaust port b°. 
Thereafter, the admission of the motive. 
fluid being cut off until the piston has 
passed the low point of its rotation, the 
motive fluid in advance of the piston will 
be completely displaced through the port 
b° and channel b. As soon as the piston 
has passed beyond the low point of its move 
ment, uncovering the inlet port b', the mo 
tive fluid will be admitted behind it, con 
tinuing to drive it in a clockwise direction 
as before. - For any position of the control-lever to 
the left of its central position, the posi 
tion of the valve m. will be changed so that 
the motive fluid will be admitted to the 
cylinder through the channel 5 and the 
cylinder port b° and the exhaust will escape 
through the port b and channel b, thus re 
versing the motor. It will be evident that 
such reversal of the motor can be effected 
even when the motor is in operation and 
that the motor may therefore be used as a 
brake for the driving shaft f. . . . 
The control-lever q is fixed upon a shaft g' 

and has fixed thereto, at its opposite end, 
a short arm of which engages a swinging 
arm p through which the path of move 
ment of the cross-pin o. of the eccentric 
rod o°, and the position of the arm n° of 
the valve-stem or spindle in are controlled in 
the same manner as before. 

It will be observed that since the flow of 
the motive fluid is completely controlled 
by the coöperation of the valve m with the 
horizontal ports b° and b, it is not neces 
sary that the valve should at any time cover 
the vertical ports k and k', and that the nec 
essary movement of the valve m is therefore 
small; it is just sufficient to open the ports 
b° and b* simultaneously, with a little lap 
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in the position for the most widely open 
cut-off and then completely closing them 
again according to the position of complete 
cut-off, which, as explained, may take place. 
at the initial position of the piston so that 
there will be no movement whatever. The 
motor is therefore very easily and quickly 
controlled. . . . . . . 

It has already been explained that in a 
compound motor the exhaust from the high 
pressure cylinder is delivered directly into a 
receiver or channel c' by which it is con 
ducted to the valve chamber of the low pres sure cylinder. Description and explanation 
of the valve-gear for the low pressure cylin 
der are not necessary because of the identity 
of such valve-gear in construction and op 
eration with the high pressure valve-gear. 

It will be understood that the invention 
might be embodied in a motor having one 
or any number of direct acting pistons, as 
Well as in a compound motor. It will also 
be understood that various changes in de 
tails of construction and arrangement may 
be made to suit different conditions of use 
and the convenience of the manufacturer. 
I claim as my invention: . 
1. A rotating piston motor comprising a 

cylinder having inlet, and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston lotating concentrically with said 
shaft and with its outer end in contact with 
the circumferential wall of the cylinder, a 
cylindrical reaction member mounted ec 
centrically in the cylinder with its circum 
ference concentric with its axis of rotation 
and in contact with the circumferential Wall 
of the cylinder between the inlet and exhaust 
ports, thereof, said reaction member being 
slotted to permit the piston, to pass through 
it but rotating there with, front and rear. 
bearing blocks each having a straight face 
bearing upon the corresponding face of the 
piston, and an Outer curved face bearing 
against a correspondingly curved seat in the 
reaction member, and cheek pieces connect 
ing said bearing blocks so as to cause them 
to move in unison. 

2. A rotating piston motor comprising a 
cylinder having inlet and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston rotating concentrically with said 
shaft and with its outer end in contact with 
the circumferential wall of the cylinder, a 
cylindrical reaction member mounted eccen-. 
trically in the cylinder with its circumfer 
ence concentric with its axis of rotation and 
in contact with the circumferential Wall of 
the cylinder between the inlet and exhaust 
ports thereof, said reaction member being 
slotted to permit the piston to pass through 
it but rotating there with, front and rear 
bearing blocks each having a straight face 
bearing upon the corresponding face of the 

85 piston, and an outer curved, face bearing 

against a correspondingly curved seat in 
the reaction member, and cheek pieces con 
necting said bearing blocks. So as to cause 
them to move in unison, said cheek pieces 
having pivot studs concentric with the outer 
curved faces of the bearing blocks and 
adapted to bearings in the reaction member. 

3. A rotating piston motor comprising a 
structure with partition member therein di 
viding said structure into cylinder members 
on opposite sides of said partition, heads 
closing the Outer ends of said cylinder mem 
bers, a driving shaft concentric with the cyl 
inders, pistons rotating concentrically with 
said shaft with their outer ends in contact 
with the circumferential walls of the respec 
tive cylinders, cylindrical reaction member's 
mounted eccentrically in the cylinders in. 
contact with the circumferential walls there 
of between the inlet and exhaust ports, said 
reaction members being slotted to permit the pistons to pass therethrough but rotating 
there with, annular hubs at the outer ends of 
said reaction members, adapted to bearings 
in the Outer heads of the cylinders, and an 
nular hubs at the inner ends of said reaction 
members, one of said hubs being adapted to 
a bearing in the partition member of the 
cylinder structure and the other being. 
adapted to a bearing, within the first. 

4. A rotating piston motor comprising 
a cylinder having inlet and exhaust ports, a 
driving shaft concentric with the cylinder, a 
piston rotating concentrically with said 
driving shaft and with its outer end in con 
tact with the circumferential wall of the cyl 
inder, a cylindrical reaction member mount 
ed eccentrically in the cylinder in contact 
with the circumferential wall thereof be 
tween the inlet, and exhaust ports, said reac 
tion member being slotted to permit the pis 
ton, to pass therethrough, but rotating there 
with, a valve seat having inlet, discharge 
and controlling ports, the latter communi 
cating, respectively, with the inlet and ex 
haust ports of the cylinder, a valve oscillat 
ing upon its axis and coacting with said con 
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trolling ports to govern the flow of motive 
fluid into and from the cylinder, and a valve. 
operating gear comprising a controlling le 
ver, a slotted and swingable arm engaged 
thereby, a radial arm. on the valve stem, a 
reciprocated rod and blocks carried by the 
latter, one of said blocks engaging and slid 
able on said radial arm on the valve stem 
and the other engaging the slotted and 
Swingable arm which is moved by the con 
trolling lever. 

5. A rotating piston motor comprising a 
cylinder having inlet and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston rotating concentrically with said 
driving shaft. and with its outer end in con 
tact with the circumferential wall of the cyl 
inder, a cylindrical reaction member mount 
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ed eccentrically in the cylinder in contact 
with the circumferential wall thereof be 
tween the inlet and exhaust ports, said re 
action member being slotted to permit the 
piston to pass therethrough but rotating 
there with, a valve seat having inlet, dis 
charge and controlling ports, the latter com 
municating, respectively, with the inlet and 
exhaust ports of the cylinder, an oscillating 
valve coacting with said controlling ports 
to govern the flow of notive fluid into and 
from the cylinder, and a valve operating 
gear comprising a controlling lever, a Swing 
able arm having two radial slots therein, a 
radial arm on the valve stem, a reciprocated 
rod, blocks carried by the latter, one of said 
tlocks engaging with and slidable upon said 
radial arm on the valve stem, and the other 
engaging with and slidable in one of the 
slots in the swingable arm, and means car 
tied by the controlling lever and engaging 
the other slot in said arm. 

6. A rotating piston motor comprising a 
cylinder having inlet and exhaust ports, a 
driving shaft concentric with the cylinder, a 
piston rotating concentrically with said 
driving shaft, and with its outer end in con 
tact with the circumferential wall of the cyl 
inder, a cylindrical reaction member mount 
ed eccentrically in the cylinder in contact 
with the circumferential wall thereof be 
tween the inlet and exhaust ports, said re 
action member being slotted to permit the 
piston to pass therethrough but rotating 
therewith, a valve seat having inlet, dis 
charge and controlling ports, the latter 
communicating, respectively, with the inlet 
and exhaust ports of the cylinder, a valve os 
cillating upon its axis and coacting with said 
controlling ports to govern the flow of mo 
tive fluid into and from the cylinder, and a 
valve operating gear comprising a radial 
arm on the valve stem, a slotted and Swing 
able arm having its axis so disposed that 
said arm can swing across the axis of the 
valve stem, a reciprocated rod, and blocks 
carried by the latter, one of said blocks en 
gaging said radial arm on the valve stem and 
the other engaging the slot in the Swingable 
R. 

7. A rotating piston motor comprising a 
cylinder having inlet and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston rotating concentrically with said 
driving shaft and with its outer end in con 
tact with the circumferential wall of the 
cylinder, a cylindrical reaction member 
mounted eccentrically in the cylinder in con 
tact with the circumferential wall thereof 
between the inlet and exhaust ports, said 
reaction member being slotted to permit the 
piston to pass therethrough but rotating 
therewith, a valve seat having inlet, dis 
charge and controlling ports, the latter com 
municating, respectively, with the inlet and 

exhaust ports of the cylinder, a valve Oscil 
lating upon its axis and coacting with said 
controlling ports to govern the flow of motive 
fluid into and from the cylinder, and a valve 
operating gear comprising a radial arm. On 
the valve stem, a slotted and Swingable arm, 
a reciprocated rod, and blocks carried by the 
latter, one of said blocks engaging said ra 
dial arm on the valve stem and the other 
engaging the slot in the Swingable arm, and 
both of said blocks being carried by one and 
the same pin which is adapted to a transverse 
bearing in the reciprocated rod. 

8. A rotating piston motor comprising a 
cylinder with inlet and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston rotating concentrically with said 
driving shaft and with its outer end in con 
tact with the circumferential wall of the 
cylinder, a cylindrical reaction member 
mounted eccentrically in the cylinder in con 
tact with the circumferential wall thereof 
between the inlet and exhaust ports, said re 
action member being slotted to permit the 
piston to pass therethrough, but rotating 
therewith, a valve seat having inlet, dis 
charge and controlling ports, the latter com 
municating, respectively, with the inlet and 
exhaust ports of the cylinder, a valve coact 
ing with said controlling ports, to govern 
the flow of motive fluid into and from the 
cylinder, and a valve operating gear com 
prising a controlling lever, a slotted and 
swingable arm engaged thereby, a radial 
arm on the valve stem, a reciprocated rod, 
blocks carried by the latter, one of said 
blocks engaging and slidable on said radial 
arm on the valve stem and the other engag 
ing and slidable in the slot of the swingable 
arm, and means for retaining Said control 
ling lever in different positions of adjust 
ment and thereby fixing the limits of swing 
of the valve. 

9. A rotating piston motor comprising a 
cylinder withinlet and exhaust ports, a driv 
ing shaft concentric with the cylinder, a 
piston rotating concentrically with said driv 
ing shaft and with its outer end in contact 
with the circumferential wall of the cylin 
der, a cylindrical reaction member mounted 
eccentrically in the cylinder in contact with 
the circumferential wall thereof between the 
inlet and exhaust ports, said reaction member 
being slotted to permit the piston to pass 
therethrough but rotating therewith, a valve 
seat having inlet, discharge and controlling 
ports, the latter communicating, respectively, 
with the inlet and exhaust ports of the cyl 
inder, a valve coacting with said controlling 
ports to govern the flow of motive fluid into 
and from the cylinder, and a valve operating 
gear comprising a pivoted controlling lever, 
a slotted and swingable arm engaged there 
by, a radial arm on the valve stem, a re 
ciprocated rod, and blocks carried by the lat 
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ter, one of said blocks engaging and slidable 
on said radial arm on the valve stem, and 
the other engaging and slidable in the slot 
of the swingable arm, the pivotal axes of 
said swingable arm and controlling lever 
being so disposed in respect to the valve stem 
that both the slotted arm and controlling 
lever can be swung from one side to the other 
of the axis of Said valve stem. 

10. A rotating piston motor comprising a 
cylinder with inlet, and exhaust ports, a 
driving shaft concentric with the cylinder, 
a piston rotating concentrically with said 
driving shaft and with its outer end in con 
tact with the circumferential wall of the cyl 
inder, a cylindrical reaction member mount 
ed eccentrically in the cylinder in contact 
with the circumferential wall thereof between 
the inlet and exhaust ports, said reaction 
member being slotted to permit the piston 
to pass therethrough but rotating there with, 

- 1,246,248 

: a valve seat having inlet, discharge and con 
trolling ports, the latter communicating, re 
spectively, with the inlet and exhaust ports 
of the cylinder, a valve coacting with said 
controlling ports to govern the flow of mo 
tive fluid into and from the cylinder, and a 
valve operating gear comprising a control 
ling lever, a slotted and swingable arm en 
gaged thereby, a radial arm, on the valve 

25 

30 
stem, a reciprocated rod, and a transverse 
pin adapted to a bearing in said rod, said 
pin having at one end a fixed block and at 
the other end a block mounted so as to turn 
thereon, said fixed block engaging and slid 
able on the radial arm on the valve stem 
and the pivotally mounted block being slid 
able in the slot of the swingable arm. 
This specification signed this 28th day of 

March, A.D. 1916. 
JOSIAH DOW. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C." 
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