
No. 791,695, PATENTED JUNE 6, 1905. 
C, C, HUDSON & C. W. DANIELL, 

ROTARY ENGINE, 
APPLICATION FILED AUG, 5, 1904, 

2 SHEETS-SHEET 1. 

34uevitovs C. c. - ... ge. 
C. Yy, ) a nie . 

&lti- tive 

  



No. 791,695, PATENTED JUNE 6, 1905, 
C, C, HUDSON & C. W. DANIELL, 

ROTARY ENGINE, , 
APPLIOATION FILED AUG, 5, 1904, 

2 SHEETS-SHEET 2. 

NN 
94 SS 252 a. WEg, 

a Na3" Y. ... 3. 7 s% ?y - N5 - 

% 
N 

4. 
2 

SS 2t2S 

841 vowtors 

  

  

  

  

    

    

    

    

  

  

    

  

    

  

  

  

  

  

  



O 

No. 791,695. 

UNITED STATES 
Patented June 6, 1905. 

PATENT OFFICE. 
CLIFFORD C. HUDSON AND CAMMIE W. DANIELL OF ATLANTA, GEORGIA. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 791,695, dated June 6, 1905. 
Application filed August 5, 1904, Serial No. 219,688, w 

To all uhon, it nually conce77. 
Be it known that we, CLIFFORD C. HUDSON 

and CAMMIEW.DANIELL, citizens of the United 
States, residing at Atlanta, in the county of 
Fulton and State of Georgia, have invented 
new and useful Improvements in Rotary En 
gines, of which the following is a specification. 
The invention relates to an improvement in 

engines of the rotary type, comprising, prima 
rily, an improvement in valve-gearing to au 
tomatically control the steam supplied by the 
cylinder. 

Rotary engines as heretofore constructed 
have proven of little practical value, for the 
reason that they are not economic in the use 
of steam, and, furthermore, so far as we are 
aware, none such have been provided with 
means for instantly and automatically shut 
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ting off steam supplied to the cylinder in an 
emergency, such as breaking of the load-belt 
or the sudden lightening of the load. 
The object of the present invention is to ob 

viate these disadvantages and construct the 
engine for the economic use of steam and for 
automatic control of the steam-supply. 
The invention therefore consists in a valve 

structure arranged to supply the cylinder only 
when the gate is in receptive position and only 
for a limited time during the travel of said 
gate toward the exhaust-port and also in 
means to automatically and gradually shut off 
the steam-supply to the cylinder in the accel 
erated speed of the engine, said means being 
arranged to automatically lock the supply 
valve closed should the engine run away or 
gain an excessive speed. - . 
The invention also consists in arranging said 

automatic locking means for the valve so that 
its movement may be adjusted whereby to 
limit the speed of the engine as desired. 
The preferred arrangement of parts and de 

tails of construction are clearly illustrated in 
the accompanying drawings, in which 

Figure 1 is a side elevation of an engine 
constructed in accordance with our invention. 
Fig. 2 is a longitudinal section through the 
cylinder, illustrating particularly the arrange 
ment of the packing-rings. Fig. 3 is an en 
larged sectional view showing the valve and 
valve-controlling mechanism, the main shaft 

| being shown in elevation. Fig. 4 is a section 
through the cylinder, the piston and coöper 
ative parts being shown in elevation. Fig. 5 
is a section on line a ac, Fig. 3. Fig. 6 is a 
section on line yy, Fig. 3. Fig. 7 is a face 
view of the locking-disk for the valve, the 
main shaft being shown in section. 

Referring to the drawings, 1 represents the 
engine-cylinder, formed with the usual inlet 2 
and exhaust 3. The main shaft 4 extends 
through the casing in the usual manner and 
has affixed thereto within the cylinder a pis 
ton-head 5. Said head is provided with fixed 
radially-projecting gates 6, provided in any de 
sirable number and having suitably-arranged 
packing ribs or plates 7 seated in the recesses 
in the gates and bearing against the interior 
surface of the cylinder to preserve a steam-fit 
in the usual manner. It is understood, of 
course, that the piston-head 5 is of consider 
ably less diameter than the cylinder and that 

of said head. The rear walls 8 of the gates, con 
sidered in the direction of movement of said 
gates, are approximately radial of the pis 
ton-head, while the front wall 9 inclines grad 
ually toward the periphery of the head, where 
by to provide a camway for the operation of 
the abutment to be described. 
The interior surface of the cylinder sur 

rounding the steam-inlet is recessed at 10 to 
provide for the reception of a gate 11. 
gate is hinged near one end wall of the recess 
and normally presses outwardly. across the 
path of the piston-gate 6. The gate 11, here 
inafter termed the 'abutment,’ is of a length 
to extend to the normal periphery of the pis 
ton-head and is maintained in its projected or 
operative position by a spring 12, arranged in 
a recess 10, bearing against the gate. The 
wall of the recess 10, adjacent which the abut 
ment is pivotally mounted, serves as a stop for 
the opening movement of the abutment 11, as 
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the gates project radially from the periphery 
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will be seen in Fig. 4. The gates 6 in revolv 
ing force the abutment 11-into the recess 10. 
through the medium of the cam-surface 9, the 
spring 12 operating to return the abutment to 
open position immediately succeeding the pas 
Sage of a gate 6. 

Referring particularly to Fig. 3, wherein is 
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so 

shown the mechanism for controlling the 
steam-supply valve, it will be seen that we lo 
cate a valve-casing 13 in the steam-inlet pipe 
and arrange within said casing a cylindrical 
valve 14, adapted for longitudinal movement. 
The valve is formed with a transverse port 15, 
arranged in a suitable operation of the valve 
to register with the bore of the steam-inlet 
pipe and permit free access of steam to the 
cylinder. If preferred, however, the valve 
14 may be arranged with the ordinary circum 
ferential groove serving to direct the steam 
around the valve when the latter is in proper 
position with relation to the steam-pipe. A 
collar or sleeve 16 is fixed on the main shaft 
adjacent the cylinder and is formed in its face 
remote from the cylinder with a plurality of 
dovetailed camways or recesses 17, such re 
cesses being equal in number to the number 
of gates on the piston-head. The recesses 17 
are arranged radially of the sleeve 16 and are 
adapted to receive dovetailed cams 18, one be 
ing located in each recess. The cams are of a 
length to fit lengthwise wholly within the re 
cesses and are formed with cam-surfaces 19 on 
their upper edges, said cam-surfaces being 
rounded upward from the horizontal in the 
direction of movement of the cam. A rod 20, 
secured to and depending from the valve 14, 
has its lower rounded end 21 in position to 
normally rest upon the cam 18, or rather in 
the path of movement of such cam. The rod, 
which is preferably square in cross-sections, 
passes through a guide 22, fixed to the cylin 
der, and is provided with a stop 23 to limit its 
downward movement. Near the lower end the 
rod is provided with a laterally-projecting shoe 
24, arranged for coöperation with a locking 
disk to be described. The stop 23 is arranged 
to contact with the guide 22 and limit the 
downward movement of the rod 20, so that the 
lower operative end of said rod cannot descend 
below the normal periphery of the sleeve 16, 
whereby to prevent the end of the rod enter 
ing any of the recesses 17 when the cams 18 
have been fully withdrawn. 
25 represents what we term a 'locking 

disk,' secured on a shaft 4 adjacent the sleeve 
16. The face of this disk next the sleeve is cut 
away to leave a circumferential flange 26, the 
inner wall of which is preferably inclined or 
rounded from the horizontal in an outward 
and upward direction, as shown at 27 in Fig. 3. 
Adjacent the locking-disk, between it and 

the governor, is arranged a lever-disk 28, hav. 
ing a convex periphery 29. The governor 
balls 30 are supported from the usual disk 31 
by spring-arms 32; but in place of the usual 
forwardly-projecting spring-arms for the balls 
We arrange rods 33, said rods projecting to 
Ward the cylinder and having operative en 
gagement with the cams 18. The rods 33 are 
secured to the periphery of the lever-disk 28, 
being formed at the point of connection with 
a concaved depression 34 to fit the convexpe 
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riphery 29 of the disk. Immediately oppo 
site depression 34 the rods or levers 33 are 
formed with a similar concave depression 35. 
A pin 36, having a ball-head 37, passes through 
an enlarged opening 38, formed in the levers 
33 and joining the depressions 34 and 35. 
The body of the pin extends into the lever 
disk 28 and is secured against displacement 
by laterally-extending set-screw 39. The le 
vers from their connection with the lever 
disk extend forward through slotted open 
ings 40 in the locking-disk and terminate in 
ball ends 41, seated within enlarged cored-out 
recesses 42 in the cams 18. As before stated, 
the cams 18 are equal in number to the pis 
ton-gates 6, and therefore a similar number 
of levers 33 are required, as a single lever is 
arranged to operate but one cam. 

In the operation of the parts described the 
revolution of the main shaft causes the rod 20 
to ride up the incline camway 19 of the cams 
18 and move the valve to open position to 
permit free passage of the steam to the cyl 
inder. An accelerated speed of the engine, 
however, will spread the governor-balls, mov 
ing levers 33 on their pivotal connections 
with the lever-shaft and move the cams 18 to 
ward the main shaft, thus reducing the up 
ward movement of the rod 20, and hence but 
partially opening the valve, the extent of 
opening of said valve depending, of course, 
upon the extent of projection of the cams be 
yond the periphery of the sleeve 16. After 
a certain speed of the engine has been reached 
the movement of the levers 33 is such that the 
cams 18 are wholly withdrawn into the re 
cesses 17 and are not contacted by the valve 
rod at all. Hence no opening movement of 
the valve takes place and the speed of the en 
gine gradually checks. 
The locking-disk 25 is connected by longi 

tudinally-arranged rods 43 with the governor 
disk 31, said rods passing loosely through 
the lever-disk 28. A spring-sleeve 44 is keyed 
upon the shaft 4 adjacent the governor-disk, 
the said disk being by preference keyed upon 
the spring-sleeve, as shown in Fig. 3. 
As the governor-balls spread under extreme 

speed of the engine the disk 31 moves longi 
tudinally of the shaft-that is, toward the le 
ver-disk 28-and through the medium of rods 
43 such movement slides the locking-disk 25 
toward the valve-rod 20, the movement con 
tinuing until the wall 27 of flange 26 of the 
locking-disk rides over the incline upper edge 
of shoe 24 of the valve-rod 20, thus locking 
the valve in lowered position or closed against 
the passage of steam. 
A collar 45, having threaded connection 

with the spring-sleeve 44, is circumferentially 
recessed to receive the bifurcated end of the 
lever 46, the free end of which is connected 
to a longitudinally-arranged rod 47, project 
ing through blocks fixed to a bearing of the 
main shaft and held in adjusted position by 
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a set-screw 48. A spring 49 is arranged be 
tween the flange end of spring-sleeve 44 and 
the governor - disk. 31. As the tension of 
spring 49 will to a considerable degree con 
trol the longitudinal movement of the gov 
ernor-disk, and hence the movement of the 
locking-disk 25, it will be evident that change 
in the adjustment of said spring tension will 
alter the time of movement of the governor 
disk-that is, if the disk 31 will under a cer 
tain speed of the engine move the locking 
disk to lock the valve, the adjustment of the 
tension of spring 49, through longitudinal 
movement of the lever 46, by arm 47, to de 
crease the pressure exerted by said spring, 
the governor-balls will move the locking-disk 
to locking position under a less number of 
revolutions of the piston - rod. A reverse 
movement of the parts to increase the tension 
of the spring will require a greater number 
of revolutions of the piston-head to move the 
locking-disk to locking position, as will be 
evident. 
By the above-described construction we 

have provided means for so adjusting the 
parts as to lock the valve closed at any de 
sired speed of the engine, thus giving abso 
lute control. 
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The engine of our construction, it will be 
noted, is automatically controlled to govern 
the speed within certain limits, the steam 
supply being absolutely cut off when the en 
gine has reached a predetermined speed. We 
have thus provided for regulating the speed 
of the engine in proportion to the load and 
in stopping the engine in the event of run 
n1ng away. - 

To provide for effective packing of the pis 
ton-head, we recess the side walls of the cyl 
inder in circular form, as at 50, and seat there 
in two rings 51 and 52, the former of which 
seats against the bottom or outer wall of the 
recess, while the inner, projects beyond the 
mouth of the recess and bears against the pis 
ton-head, being provided with suitable pack 
ings at its bearing-point. Springs 53 arear 
ranged intermediate the rings 51 and 52, be 
ing held in place by pins 54, serving to main 
tain the necessary frictional contact between 
the ring 52 and the side of the piston-head. 

Having thus described the invention, what 
is claimed as new is 

1. In a rotary engine, a movable piston 
head, a valve arranged in the steam-inlet pipe, 
means in constant connection with and oper 
ated by the engine-governor within defined 
limits of speed of the engine to control the 
position of said valve, and means operated by 
the governor for locking the valve closed 
when the speed of the engine exceeds the maxi 
mum limit. 
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2. In a rotary engine, a movable piston 
head, a shaft movable with the head, a valve 
in the steam-inlet pipe, a sleeve on the shaft, 
cams movable radially of the sleeve, to change 
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the position of the valve, and means carried 
by the governor to control said cam. 

3. In a rotary engine, a main shaft, a valve 
arranged in the steam-inlet pipe, a sleeve 
mounted on the main shaft, cams radially 
movable in the sleeve, a governor for the en 
gime, rods projecting from the governor and 
connected to said cams, and a locking-disk 
connected to and operated by the governor to 
lock the valve in closed position. 

4. In a rotary engine, a main shaft, a valve 
arranged in the steam-inlet pipe, a sleeve fixed 
on the main shaft, cams movable radially in 
the sleeve, a governor for the engine, means 
connecting the governor and cams, a locking 
disk operated by the governor, to engage and 
lock the valve in closed position, and means 
to alter the operation of the governor with 
respect to said locking-sleeve. 

5. In a rotary engine, a main shaft, a valve 
arranged in the steam-inlet pipe, a rod de 
pending from said valve, a sleeve fixed on the 
main shaft, cams radially movable of the 
sleeves to coöperate with said valve-rod, a governor for the engine, means connecting 
said governor and cams, a locking-disk ar 
ranged contiguous the sleeve and connected 
to be engaged by said locking-disk. 

6. In a rotary engine, a main shaft, a valve 
arranged in the steam-inlet pipe, a rod de 
pending from said valve, a sleeve fixed upon 
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to the governor, and a shoe on the valve-rod 
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the main shaft, cams movable radially of the . 
sleeve, a governor for the engine, rods con 
necting the governor and cams, a locking-disk 
arranged adjacent the cam-sleeve, a governor 
disk, means connecting said governor-disk 
and locking-disk, a spring-sleeve movable on 
the shaft, a spring intermediate said spring 
sleeve and governor-disk, and means to ad 
just said spring-sleeve to alter the tension of 
said spring. - - 

7. A rotary engine, comprising a cylinder, 
a piston having fixed gates opposite within 
the cylinder, a movable abutment pivoted 
within the cylinder across the steam-inlet 
thereof, a valve arranged in the steam-inlet 
pipe, a main shaft fixed to the piston, a sleeve 
fixed on the main shaft, cams movable ra 
dially of the sleeve, a governor for the en 
gine, and means connecting said governor and 
cams to operate the cams to open the valve 
immediately succeeding the passage of a pis 
ton-gate beneath the steam-inlet of the cyl 
inder. - 

8. In a rotary engine, a main shaft, a steam 
inlet pipe, a valve arranged in the steam-inlet 
pipe, a sleeve fixed to the main shaft, cams 
movable radially in said sleeve, a governor for 
the engine, a lever-disk fixed to the shaft, le 
vers extending from the governor and con 
nected to said lever-disk, the forward ends of 
the levers loosely engaging the cams, and a 
locking-disk intermediate the sleeve and le 
ver-disk, and connected to the governor. 
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9. In a rotary engine, a main shaft, a steam 
inlet pipe, a valve arranged in the steam-inlet 
pipe, a sleeve fixed to the main shaft, cams 
movable radially in said sleeve, a governor for 

5 the engine, a lever-disk fixed to the shaft, le 
vers extending from the governor and con 
nected to said lever-disk, the forward ends of 
the levers loosely engaging the cams, a lock 
ing-disk intermediate the sleeve and lever 

Io disk, said locking-disk being connected to and 
operated by the governor, and means to alter 
the operation of the governor with respect to 
the speed of the engine. 

10. In a rotary engine, a main shaft, a steam 
I5 inlet pipe, a valve arranged in said pipe and 
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normally closed, means carried by the main 
shaft for periodically opening said valve, a 
governor for the engine, levers projecting 
from the governor and connected to said 
valve-opening means, and a lever-disk fixed 2 o 
on the main shaft and formed with a convex 
periphery to receive said levers. 

In testimony whereof weaflix our signatures 
in presence of two witnesses. 

CLIFFORD C. HUDSON. 
CAMMIE W. DANIELL. 

Witnesses: 
FREDERICK C. SHANNON, 
SAM. A. OZBURN. 

  


