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UNITED STATES PATENT OFFICE. 
WILLIAM E. PRALL, JR., OF NEW YORK, N. Y. 

REVERSING MECHANISM FOR ROTARY ENGINES. 

SPECIFICATION forming part of Letters Patent No. 572,716, dated December 8, 1896. 
Application filed April 8, 1896, Serial No. 586,675, (No model.) 

To all uphon, it inval/ concern: 
Be it known that I, WILLIAM E. PRALL, 

Jr., of the city and county of New York, in 
the State of New York, have invented a new 
and useful Improvement in Reverse Mechan 
ism for Rotary Engines, of which the follow 
ing is a specification. 
My invention relates to an improvement in 

reverse mechanism for rotary engines, and 
more particularly intended for use in connec 
tion with rotary engines of the type shown, 
described, and claimed in my pending appli 
cation, Serial No. 583,172, filed March 14, 
1896, in which toggle-clips are employed for 
drawing the clutching-shoes into engagement 
with the peripheries of rings carried by the 
hubs of pistons free to rotate within the cylin 
der and actuated by a fluid underhead or pres 
sure admitted between the pistons through 
the shaft about which the pistons rotate. 
The gist of the invention liesin mechanism 

for giving the toggle-clips a normal slant in 
either of two opposite directions, in order to 
enable the pistons to alternately become 
clutched to the cylinder and stationary sup 
port when moved in one direction or the op 
posite, according as the engine is to be driven 
in the One or the other of two directions, and 
it obviously follows that the same principle 
might, with slight modification, be applied 
to the reversal of a rotary engine of the type 
shown in my pending application, Serial No. 
581,693, filed March 3, 1896, in which the tog 
gle-dogs are employed for throwing the clutch 
ing-shoes into engagement with the inner 
faces of rings carried by the hubs of the pis 
tons, Such modification simply requiring that 
the toggle-dogs be changed from one normal 
inclination to another, instead of changing 
the toggle-clips from one inclination to an 
other. 
In the accompanying drawings, Figure 1 

shows a verticallongitudinal section through 
a rotary engine of the type first above referred 
to, in which the toggle-clips are employed, 
showing the reversing mechanism in connec 
tion there with as it appears in use. Fig. 2 
is a transverse vertical section on line 22 of 
Fig. 1, looking toward the left as the drawing 
is held in reading, with the clutching-ring re 
moved and showing the toggle-clips thrown 

direction. Fig. 3 is a similar view showing 
the toggle-clips thrown to the limit of their 
slanting movement in the opposite direction. 
Fig. 4 is a top plan view of the engine; and 
Fig. 5 is a transverse vertical section through 
line 55 of Fig. 1, showing the positions of the 
pistons and the relation of the ports in their 
hubs to the ports in the shaft. 

In the form in which I have illustrated my 
invention the hollow shaft A, through which 
the actuating fluid is admitted to the cylin 
der, is stationary. The pistons B B are 
mounted to rotate freely on the shaft A, and 
have their hubs b b' projected beyond the 
ends of the cylinder, and the cylinder C is 
loosely mounted on the hubs of the pistons. 
The rings D D', by means of which the pis 
tons are clutched either to the stationary 
supports or to the cylinder, are fixed, one to 
the hubb of the cylinder B and the other to 
the hubb' of the cylinder B', at points outside 
of the ends of the cylinder, and the clutching 
shoes EE", which engage the periphery of the 
clutching-rings DD" are actuated, the former 
by toggle-clips E for clutching the pistons to 
the stationary support and the latter by tog 
gle-clips F for clutching the pistons to the 
cylinder. The inner ends of the toggle-clips 
F are engaged with loops f, fixed to the sta 
tionary supports, and the inner ends of the 
clips E are engaged with loops f', fixed to the 
cylinder-hubs. 
As thus far described the parts referred to 

are quite similar in their structure, arrange 
ment, and operation to the corresponding 
parts shown, described, and claimed in my 

55 

75 

pending application, Serial No. 583,172, filed 
March 14, 1896. 
The reversing mechanism is constructed 

and arranged as follows: On the opposite 
ends of the cylinder C rings G. G' are sup 
ported, one on each end, and so mounted as 
to permit of a limited rotary movement. The 
particular means of securing the rings to the 
cylinder-head consists in the present instance 
of pins g, projecting outwardly from the cyl 
inder-head, which are received in elongated 
slots g', formed in the ring at suitable inter 
vals. The outer faces of the rings are in 
tended to be at substantially the same radial 
distance from the axis of rotation of the pis 

to the limit of their slanting movementin one tons as the clutching-shoes E, and the said 
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clutching-shoes E are each connected at their 
opposite ends with the rings G. G' adjacent 
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thereto by means of coil-springs e e', the ten 
sions of which tend to hold the clutching 
shoes E normally in position to cause the 
toggle-clips to assume the positions of radial 
lines. When, however, the ring G or G is ro 
tated to the limit of its movement in one di 
rection, as shown in Fig. 2, it will tend to 
compress the spring eat one end of the clutch 
ing-shoe and extend the springe at the oppo 
site end of the clutching-shoe, thereby mov 
ing the clutching-shoe into such position as 
to cause the toggle-clip to assume a position 
oblique to the radial line, and when the ring 
G or G' is moved to the opposite limit of its 
movement it will tend to compress the oppo 
site spring e and extend the spring e', and 
thereby move the clutching-shoe into a posi 
tion to cause the toggle-clip to assume an op 
positely-inclined position with respect to the 
radial line, as shown in Fig. 3. There are 
also provided rings HH', corresponding in all 
respects to the rings G. G., hereinabove de 
scribed, and mounted on the faces of the sta tionary supports, a a in position to operate 
the clutching-shoes E, in the same manner as 
the rings G. G.' operate the clutching-shoes E'. 
The several rings G G H H are simultane 

ously operated to set the different sets of 
clutch-shoes, in position to cause the engine 
to run in one direction or the reverse, as may 
be desired, by means of toothed segments I, 
mounted-those for operating the disks G. G' 
on the ends of the cylinder and those for op 
erating the rings HH' on the faces of the sup 
ports a C', with their toothed faces engaged 
with racks Kon the faces of the several rings. 
The toothed segments I are mounted in such 
a manner that they may be rocked in their 
bearings, and they are operated by means of 
cranks i, attached to their journals and pro 
vided with crank-pins i', which are loosely 
received in grooves l, formed on their inner 
faces of sleeves LL", which surround the op 
posite ends of the cylinder C and rest upon 
the rounded upper ends of the supports C. Ct. 
The sleeves L. L are connected by means of 
the bridge-piece l', to be operated together as 
one whole, the bridge-piece being provided 
with a handlel for convenience in operating 
the sleeves. The rotary movement of the 
sleeves is limited by diagonal slots ll, formed 
therein, in which are received pins ll, fixed 
to the tops of the supports C. C.", so that when 
the sleeves LL' are rotated the engagement 
of the pins l l with the diagonal slots it will 
move the sleeves L. L' longitudinally in the 
one direction or the other, parallel with the 
axis of the rotation of the engine, and in so 
doing will, by their engagement with the 
crank-pins. on the cranks i, rock the seg 
ments I and thereby rotate therings G. G'HH' 
to change the slanting positions of the several 
sets of toggle-clips. Assuming the parts, to be in the position 
shown in Fig. 1, with the sleeves L. L. moved 

to the right, the rings G. G', carried by the 
ends of the cylinder, will have been thereby 
rotated in a direction to shift the clutching 
shoes E' into the position shown in Fig. 2, so 
as to permit the engine-cylinder to rotate in 
the direction shown by the arrow in Fig. 2. 
The same movement of the sleeves will have 
rotated the rings HH' in a position the re 
verse of that shown in Fig. 2, so as to prevent 
the pistons from moving in a direction oppo 
site that in which the cylinder is to move. 
Under these conditions the pistons, as the 
actuating fluid is admitted between them, 
will be, the one clutched to the cylinder be 
cause of its tendency to move in the direction 
of the arrow, Fig. 2, thereby drawing the 
clutching-shoe at the periphery of its ring D 
D' into close contact with the ring and car 
rying the cylinder along with it, while the 
other piston, will be temporarily prevented 
from rotating in the opposite direction by the 
engagement of its clutching-ring Dor D with 
the clutching-shoes E, held by the toggle-clips 
on the stationary supports, and, in turn, the 
pistons. So-clutched to the stationary supports 
will be clutched to the cylinder and released 
from the stationary supports, while the oppo 
site piston is released from the cylinder and 
clutched to the stationary supports as the pis 
ton first clutched to the cylinder approaches 
the limit of its half-rotary movement. 
When the sleeves LL'are moved in the oppo 

site direction or to the left, the several toothed 
segments I will be rocked in the opposite di 
rection and the toggle-clips carried by the 
cylinder will be given a slant in the opposite 
direction, as shown in Fig. 3, while those on 
the stationary supports will at the same time 
be reversed in inclination, so that the pistons 
will no longer be permitted to move in the 
direction of the arrow shown in Fig. 2, but 
will be free to move in the direction of the 
arrow shown in Fig. 3, and will, in the man 
ner hereinabove described, be, alternately 
clutched to the cylinder and to the stationary 
direction. - 

The shifting of the inlet, and outlet ports 
to correspond to the reverse movement of the 
pistons is effected simultaneously with the 
changing of the inclination of the toggle-clips, 
as follows: The shaft A is mounted to move 
longitudinally, together with the sleeves LL", 
and it is connected to move simultaneously 
With the sleeves by means of a shifter-armM, 
fixed to the end of the sleeve L' and having 
a loose engagement in an annular groove nim 
a collar N, fixed to the shaft A. The shaft 
A is provided with three sets of inlet-ports O 
O'O', occupying different transverse planes 
Corresponding to the planes in which the in 
let-ports through the hubs of the pistons are 
located, so that when the shaft is moved in 
the direction shown in Fig. 1 the sets of in 
let-ports. OO will be in use to supply the ac 
tuating fluid through one set of ports in each 
of the piston-heads, while another set of ports 

supports to rotate the cylinder in the reverse 
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in the piston-heads located upon the opposite 
sides of the pistons will be in position to ex 
haust the actuating fluid through the sets of 
exhaust-ports O O' in the shaft A, and when 
the shaft A is moved, together with the 
sleeves L. L', to the left to reverse the engine 
the inlet-port O will be thrown out of use and 
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the inlet-ports O' Owill be brought into the 
same transverse plane that the sets of ports 
in the hubs of the pistons through which the 
actuating fluid was previously exhausted, 
while the outlet-ports o o' in the shaft will 
have been brought into transverse planes cor 
responding to the sets of ports in the hubs 
through which the actuating fluid was pre 
viously admitted, thereby making inlet-ports 
of those ports which were before exhaust 
ports and exhaust-ports of those ports in the 
hub which were before inlet-ports. 
The relation of the ports in the piston-hubs 

which become either inlet or exhaust ports, 
according to the direction in which the en 
gine is to be run, is shown in Eig. 5, in which 
the two sets of ports in different transverse 
planes in the hub b are denoted, respectively, 
by P and P. 
What I claim is 
1. The combination with a cylinder, rotary 

pistons within the cylinder, clutching-shoes 
for locking the rotary pistons to the cylinder 
and toggle devices for holding the clutching 
shoes in position of means for changing the 
normal inclination of the toggle devices with 
respect to the radial line of rotation, to re 
verse the engine, substantially as set forth. 

2. The combination with the rotary cylin 
der, the rotary pistons within the cylinder 
and clutching devices carried by the cylinder 
for locking the cylinder to and releasing it 
from the pistons, of sleeves having their in 
ner faces connected with the clutching de 
vices and means for moving the sleeves and 

thereby changing the normal inclination of 
the clutching devices to reverse the move 
ment of the pistons, Substantially as set forth. 

3. The combination with a longitudinally 
movable shaft, a rotary cylinder, rotary pis 
tons within the cylinder and means for clutch 
ing the pistons to and releasing them from 
the cylinder, the longitudinally-movable shaft 
and the hubs of the pistons being provided 
with inlet and exhaust ports for the actuating 
fluid, of means for simultaneously moving 
the shaft and changing the inclinations of 
the clutching devices to reverse the move 
ment of the pistons, substantially asset forth. 

4. The combination with the longitudinally 
movable shaft provided with inlet and outlet 
ports, the pistons mounted to rotate on the 
shaft and provided Withinlet and outlet ports 
in their heads, and the cylinder mounted to 
rotate freely, of clutching devices for locking 
the pistons alternately to a stationary Sup 
port and to the cylinder and means for si 
multaneously shifting the inclination of the 
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clutching devices and moving the shaft, sub 
stantially as set forth. 

5. The combination with a shaft, pistons 
loosely mounted on the shaft, a cylinder 
loosely mounted on the pistons and means for 
admitting the actuating fluid to and exhaust 
ing it from between the pistons, of a set of 
clutching-shoes forlocking the pistons to and 
releasing them from the cylinder, toggle-clips 
for holding the shoes in position, a rotary 
ring yieldingly connected with the clutching 
shoes and means for rotating the ring in op 
posite directions to change the inclinations 
of the toggle-clips, substantially as set forth. 

WILLIAM E. PRALL, JR. 
Witnesses: 

FREDK, HAYNES, 
GEORGE BARRY, Jr. 

75 


