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UNITED STATES PATENT OFFICE. 
EDWARD H. DEWSON, JR, OF LYNN, MASSACHUSETTS, ASSIGNOR TO THE 

GENERAL ELECTRIC COMPANY, OF NEW YORK. 

PNEU MATIC CONTROLLER 

SPECIFICATION forming part of Letters Patent No. 524,542, dated August 14, 1894. 
Application filed July 13, 1893, 

To all, whom it may concern: 
Be it known that I, EDWARD H. DEWSON, 

Jr., a citizen of the United States, residing at 
Lynn, in the county of Essex and State of 
Massachusetts, have invented certain new 
and useful Improvements in Pneumatic Con 
trollers, of which the following is a specifica 
tion. 
My invention relates to a pneumatic device 

for operating mechanism such as a rheostat, 
switch, or other controller for electric motors, 
where it is essential to actuate the mechan 
ism in either direction with rapidity and ac 
curacy. It is especially designed for use in 
connection with series-parallel controllers for 
electric locomotives, and is shown and de 
scribed as applied thereto, although it is ob 
vious that it might be used in many other 
connections. 

In a previous application, filed April 7, 
1893, Serial No. 469,859, I have described and 
claimed a similar apparatus designed for the 
same purposes, and my present invention 
consists in a new and useful improvement 
thereon. 

In carrying out my invention I provide two 
cylinders open at one end placed parallel to 
each other, each containing a piston carrying 
one end of a rack, said racks meshing re 
spectively with opposite sides of a pinion at 
the open ends of said cylinders and between 
the two. These cylinders are connected re 
spectively by pipes to a source of fluid press 
ure, such as compressed air, and a valve is 
provided whereby such pressure is admitted 
to either cylinder and by the same action of 
the valve the pressure medium is allowed to 
exhaust from the other. Directly opposite to 
the said pressure cylinders are two other, open 
ended cylinders parallel to each other and 
having their open ends turned toward the 
open ends of the pressure cylinders. These 
cylinders are also provided with pistons car 
rying the other ends of the racks above men 
tioned, said racks forming connecting rods 
between the pistons in opposite cylinders. 
These second cylinders serve as a damping 
or retarding device and through them power 
is transmitted from one pressure piston to 
the other. The said cylinders are connected 
together by a pipe leading from their closed 
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ends and contain oil or other slow-flowing 
fluid, which in passing through the connect 
ing pipe from one cylinder to the other will 
afford some resistance to the piston acting 
upon it, and prevent unduly sudden and rapid 
motion of the system. 
The operation of the apparatus is briefly 

as follows. The air-pressure valve is turned 
by means of a hand-lever so as to let the air 
flow into one of the pressure cylinders while 
the other is permitted to exhaust. The pis 
ton in the cylinder to which pressure is thus 
admitted moves outwardly under said press 
ure carrying the rack with it and pushing 
the piston at the other end thereof into the 
oil cylinder opposite. Through the oil the 
pressure is transmitted to the piston in the 
other oil cylinder and thence by the other 
rack to the piston in the other pressure cyl 
inder opposite thereto, said piston thus being 
moved into its cylinder while the other pis 
ton is being pushed out as aforesaid. When 
the valve is reversed the pistons move in the 
opposite direction and the two racks acting 
in opposite directions on opposite sides of 
the pinion co-operate in moving said pinion 
in one direction or the other as pressure is 
admitted to one or the other of said cylin 
ders. Through the pinion is operated the 
mechanism to which the device is applied. 
Mechanical means for further controlling 

the movement of the pinion in response to 
the pressure admitted through the valve are 
provided and operated by the same lever 
which controls the valve. These and further 
details will be fully set forth in the following 
description, reference being made to the ac 
companying drawings, in which 

Figure 1 is a vertical cross section of the 
apparatus. Fig. 2 is a top plan view of the 
same. Fig. 3 is a horizontal cross section 
through the middle of the cylinders. Figs. 4 
and 5 are details showing the valves in cross 
section. Fig. 6 is a detail showing a safety 
or emergency device hereinafter described, 
and Fig. 7 is an elevation of the apparatus 
showing conventionally a series 
switch operated thereby. 
Like letters represent like parts throughout. 
Referring to Fig. 3 the open-ended air cyl 

inders AA are respectively connected by the 

parallel 
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pipes C, ?t', to the three-way cock A, shown 
in cross-section in Fig. 5, which is adapted to 
close both of said pipes or to connect either 
one of them to a suitable source of pressure 
through the pipe d'. In Fig. 5 the said cock 
is shown as closed, and if it is desired to ad 
mit pressure to the cylinder A, the valve a 
is turned to the left in the valve seat Clso 
that the passage a connects the inlet a, in 
which the pipe a is threaded, to the outlet a 
in which the pipe C is threaded, while the 
outlet a in which the pipe a' is threaded is 
connected through the space a to the exhaust 
port C. In this position pressure is admitted 
to cylinder A while the exhaust in cylinder 
A is permitted to escape. By turning the 
valve to the right the action is reversed, the 
cylinder A' being connected to the source of 
pressure while the cylinder A is connected to 
the exhaust-port Ct. Opposed to the above 
described air cylinders are two similar cylin 
ders B and B connected together by the pipe 
to and the cock b' shown in cross section in 
Fig. 4. The cock b' is simply a shut off cock, 
and its function will be hereinafter described. 
Each of the said cylinders A, A, B, B' is pro 
vided with a piston C, C, C° and C respect 
ively, the piston C in cylinder A being con 
nected by the rack D to the piston C° in the 
cylinder B; and the piston C' in cylinder A' 
being connected by the rack D' to the piston 
C8 in cylinder B'. The cylinders B and B' 
contain oil or other suitable slow-flowing fluid, 
the object of which is to retard and render 
uniform the speed of action of the pistons. 
The action of the apparatus is as follows: 

Upon pressure being admitted to the cylin 
der A' the piston C is forced to the right, 
carrying the rack D and the piston C. As 
the said piston C is forced into cylinder B' 
the oil therein is forced through the pipe b 
and cock binto cylinder B, acting on the pis 

...ton C° and driving the rack D to the left, 
while the piston C is forced into cylinder A, 
the air in which is free to exhaust through 
the port a' as above described. Upon re 
versing the cock A, the opposite action takes 
place and the rack B is driven to the right 
while the rack D is driven to the left. The 
said racks D and D' mesh with opposite sides 
of the pinion E, so that the two acting in op 
posite directions co-operate in rotating the 
pinion in one direction. The said pinion E 
is keyed to the shaft of the main switch cyl 
inder F which is geared to the rheostat cyl 
inder F, Fig. 7, the whole switch mechanism, 
therefore, being driven by said pinion. It is 
not deemed necessary to describe the said 
switch mechanism in detail, since it forms 
the subject of a pending application of W. 
H. Knight and J. W. Darley, Jr., and is briefly 
described in my pending application, Serial 
No. 469,859, above referred to. 
The general action of my apparatus is sub 

stantially as above set forth, and the means 
of operating and controlling the Salme are as 
follows: Referring to FigS. 1 and 2, the op 

erating handle G is keyed to a shaft g which 
carries at one end the air valve cland at the 
other end the oil valve U as best shown in 
Fig. 3. The said shaft g is provided with 
universal joints g' so that any slight strain 
or displacement of the pipes or cocks may be 
taken up thereby and compensated for with 
out straining the valves or causing them to 
bind in their seats. 

It is essential in the operation of a series 
parallel controller for electric motors that the 
switch cylinder be stopped only at certain 
predetermined positions, or running posi 
tions, as they may be called, since otherwise 
a detrimental bridging of contacts may en 
sue causing destructive arcs. It is obviously 
necessary, therefore, that the operator be pro 
vided with means for determining these po. 
sitions, and I have so arranged my apparatus 
that it is impossible to close the pressure 
cock and stop the apparatus except at such 
predetermined running positions. A safety 
device, however, is added whereby the switch 
can be reversed at any time if it is necessary 
to stop suddenly. This will be more fully 
described hereinafter. To attain these de 
sired ends a double bar g is attached to the 
operating handle G, and said bar g extends 
longitudinally along the apparatus and is 
pivoted at its outer end to the upper end of an 
upright bar g’ which rests in turn on a pivot 
gat its lower end, so that its said upper end 
is free to oscillate with the longitudinal move 
ment of the double bar g. The said pivot 
g is laterally held in vertical slots g in the 
upright pieces g, best shown in Fig. 6, pro 
vided for that purpose. The said pivot is 
supported however in the horizontal slot i' in 
the slide i, forming the safety device above 
mentioned, the action of which will be herein 
after described. The top of the rod g forms a 
stop for the wheel II, which is keyed to the 
shaft which carries the pinion E and switch 
cylindler F and revolves there with. The said 
wheel II is provided with a thin flangeh, upon 
its periphery, and said flange is provided 
with slots h’ l', &c., at intervals, through 
which the rod g may pass, as shown in Fig. 
1. That is to say, when the apparatus is in 
its normal condition, with the motors out of 
circuit and the locomotive or device the op 
eration of Wlaich is to be controlled at rest, or 
Out of action, the pressure and oil cocks are 
closed, the lever G is in the intermediate po 
sition shown in Fig. 1, and the rpd g is en 
gaged by the slot h’. If now it is desired to 
start the mechanism, the lever is pulled to 
the right, so actuating the valve A* as to ad 
mit pressure to the cylinder A and rotate the 
pinion E and wheel H from right to left. This 
movement of the lever pulls the rod falso 
to the right, out of line with the periphery of 
Wheel II, thus releasing the said wheel and 
allowing it to turn from right to left with the 
pinion. 
When the wheel II begins to rotate, the 

flange h obviously prevents any further move 
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ment of the bar g and consequently of the 
operating lever and valves. When however, 
the said wheel has rotated in this direction un 
til the slot his opposite the rod g the lever G 
can then be returned to its normal or central 
position, shutting off the pressure and push 
ing the rod g into the said slot h, thereby 
holding said wheel and the switch E con 
trolled thereby in its first running position. 
The action can then be repeated and the 
wheel stopped at any subsequent slot in the 
same manner. If now it is desired to reverse 
the switch, it becomes necessary to cause the 
pinion to rotate in the opposite direction, 
which is done by pushing the lever G to the 
left, thus reversing the cock A* and admit 
ting pressure to the cylinder A. Such a 
movement of the lever G is further commu 
nicated, as before, to the arm g, pushing said 
arm to the left so that it passes through the 

and clears the flange h on its inner side so 
that the wheel is free to rotate until stopped 
by returning the lever to its normal vertical 
position, thus closing the cocks and bringing 
the arm g into the desired slot after the 
wheel has rotated to the proper point. 

If for any reason it becomes necessary to 
suddenly reverse the direction of the switch 
cylinder F, while the wheel H is traveling in 
its forward direction and that portion of the 
flange h between any two of said slots is op 
posite to the arm g’ thus preventing the op 
eration of the pressure cock, some means must 
be provided whereby the said arm g can be 
immediately thrown out of engagement with 
said flange h, so that the lever G will be free 
to move in either direction. For this pur 
pose the movable piece or slide i is provided 
having a slot i' in which the ping rests as 
herein before described. The said slot is 
downwardly inclined at its inner end so that 
by pushing the slide i inwardly toward the 
rod g, the said rod g is drawn downward by 
the ping in the said slot i', so that the up 
per portion of said rod is brought below the 
flange h, and is free to move backward and 
forward with the lever G. The slide i is 
bolted to a rod I having a handle i° conven 
ient to the operator, and a spring i holds said 
slide in its normal position, so supporting the 
rod g that said rod may be engaged by the 
slots in the flange h. The said slide i is in 
tended as a safety device for use in emergen 
cies, and does not form one of the normal op 
erating parts of the device, the said spring i 
restoring the parts to their normal condition 
as soon as released by the operator. 
The function of the cock b in the pipe b 

which connects the oil cylinders B and B', 
which has not thus far been described, is to 
check or renderinoperative the piston system 
in the four cylinders, until after the cock A 
is operated to admit pressure to either cylin 
der. That is to say, the valve b° on the shaft 
g, is so arranged with relation to the valve a 
on the same shaft, that it keeps the pipe b 

3 

closed until after pressure is admitted to the 
proper cylinder, so that the piston in said cyl 
inder is under full pressure before it is per 
mitted to move. This insures the promptness 
and evenness of action essential to the device. 
The said cock b'is shown in section in Fig. 4. 
The ports band b are connected together by 
the passage b in the valve b. This passage 
has four openings so that when the valve b° 
is oscillated by the lever G connection is made 
between the ports by the branches b and b 
as shown in the drawings, or by the branches 
b and b', or is closed when in an interme 
diate position by the solid portions band b. 
The pistons C° and C8 which travel in the 

oil cylinders. B and B' are provided at their 
inner ends with projections c, adapted to 
enter and fit into the couplings c' at the end 
of the cylinder, through which the oil is forced 
into the pipe b. The said couplings c' pro 
ject a little into the cylinder, and as the stem 
c enters therein it gradually stops the flow of 
oil from the cylinder, and the oil remaining go 
between the ends of the said couplings and 
the end of the cylinder acts as a cushion to 
stop the piston at the end of the stroke. 
A small cylinder d having a threaded stem 

dis screwed into the cup d' at the end of cyl 
inder B. This acts as an adjustable oil res 
ervoir, forming in effect a means of changing 
the capacity of the cylinder B and is adapted 
to take up the leakage of oil during a day's 
use of the apparatus, for example, but is not 
intended to effect any great amount of ad 
justment, since the oil cylinders should be 
properly charged and leakage taken care of 
at the end of each trip or such period as may 
be found necessary. 
The cylinders and other parts are all 

mounted in suitable castings J, which may 
be of any desired shape and design. I pre 
fer to support the cylinders at their outer or 
closed ends in the hollow cast supports i, 
which are bored to receive them, while at 
their inner ends they are screwed into split 
collars i' threaded for the purpose, said split 
collars being drawn together by bolts after 
the cylinders are screwed in place. 
A stem F integral with the shaft of cyl 

inder F is provided projecting above the ap 
paratus, and adapted to receive a suitable 
handle for manual operation, in the event of 
the pneumatic device being rendered inop 
erative by accident or otherwise. 
A pointer K, turning with the wheel H, 

serves to indicate to the operator the position 
of the switch or device which he is operating. 

It is to be noted that my arrangement of par 
allel open-ended cylinders placed in pairs op 
posite to each other entirely obviates the ne 
cessity of guides or ways for the driving racks 
which are supported by the pistons them 
selves in the cylinders. 
The source of pressure operating this de 

vice may be an air-tank charged by a pump 
operated by the same motor which the device 
is intended to control, or by a separate mo 
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tor, or by any other suitable means. Where 
air brakes are used, the same source of press 
ure may be utilized for both brakes and con 
troller. 
While my invention as above set forth, is 

clearly applicable for use in operating any 
kind of a controller, it is especially adapted 
for use with series - parallel controllers for 
electric locomotives, where the controller 
mechanism is heavy and complicated and not 
readily operated by hand. 
My device is compact and symmetrical, ab 

solute in its action, and occupies as little 
space as is practicable for a device of this 
nature, having the requisite power and accu 
racy. 

I do not, however, limit myself to the exact 
construction herein set forth, since it is ob 
vious that almost endless modifications in 
the arrangement of the device might be 
made without departing from the spirit of 
the invention. It is, of course, not essential 
that no more or no less than two pressure cyl 
inders be employed, or that said cylinders be 
open at one end, or that they be parallel, since 
the same results could be obtained without 
these limitations; and the same may be said 
of the damping or transmitting cylinders. 
Nor is it necessary that the movement of the 
controller should be transmitted to the Switch 
or other device to be controlled by means of a 
rack and pinion, since it is manifest that any 
other form of gearing could be readily adapted 
for the purpose. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. A pneumatic device comprising pressure 

cylinders and transmitting cylinders substan 
tially as described, pistons in said pressure 
cylinders respectively connected to pistons in 
said transmitting cylinders, non-elastic or in 
compressible fluid acting as the transmitting 
medium between said transmitting cylinders, 
and a cock for controlling the passage of said 
fluid from one of said transmitting cylinders 
to another. 

2. A pneumatic device, comprising pressure 
cylinders and pistons therein co-operating 
through a fluid transmitter, means for put 
ting said cylinders at will in communication 
with a source of pressure, and a cock for said 
fluid transmitter controlling the action of 
said pistons and opened to permit movement 
thereof only after said cylinders have been 
put into communication with said source of 
pressure, as set forth. 

3. The combination with a controller for 
electric currents, of an actuator therefor, op 
erated by an attendant, for moving said con 
troller into and stopping it at predetermined 
positions, and a stop or lock for said actuator 
preventing it from being stopped when once 
in motion except in one or another of the 
said predetermined positions. 

4. The combination with an electric Switch 
or similar device, of a pneumatic controller 
therefor comprising a cylinder piston and 
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gearing actuated thereby to set the said switch 
in motion, a lever or like means for control 
ling the supply of compressed air or other 
fluid under pressure to the said pneumatic 
controller, and a stop preventing the move 
ment of said lever except when the said switch 
is in certain predetermined positions. 

5. The combination with an electric switch 
or similar device, of a pneumatic controller 
there for, and a stop comprising one member 
moving with the said switch and a second mem 
ber moving with an operating lever or means 
for governing the said pneumatic controller, 
the said members being so related to each 
other that the movement of said operatingle 
ver is prevented except when the said switch 
is in certain predetermined positions. 

6. The combination with an electric switch 
or similar device, of a pneumatic controller 
adapted to actuate the same, a stop normally 
locking the operating parts of said pneumatic 
controller, and preventing the operation 
thereof except when said switch is in certain 
predetermined positions, and means for pre 
venting such locking of the said controller at 
will. 

7. A device for operating electric switches 
or other controllers, comprising a source of 
fluid pressure, open - ended cylinders con 
nected by separate pipes to said source of 
pressure, pistons in said cylindlers, racks car 
ried by said pistons meshing respectively with 
opposite sides of a pinion common to both, 
whereby a movement of one of said pistons 
communicates a movement to said pinion, 
and a consequent movement to the other pis 
ton in the opposite direction, and a cock 
whereby either of said pipes may be opened 
to an exhaust port while the other is open to 
said source of pressure, as described. 

S. A device for operating electric switches 
or other controllers, comprising two parallel 
open-ended cylinders A and A' connected re 
spectively to a common source of pressure 
through separate pipes and a cock adapted 
to admit pressure to either at will, pistons in 
said cylinders, racks carried by said pistons 
and carrying at their outer ends other pis 
tons moving in the corresponding parallel 
open-ended cylinders B and B', a pipe con 
necting said cylinders Band B', slow-flowing 
fluid within said cylinders B and B' free to 
flow from one to the other through said pipe 
whereby a movement of one rack is transmit 
ted to the other rack thereby setting up a 
movement thereof in the opposite direction, 
Said slow-flowing fluid acting both as a trans 
mitting and retarding medium, a pinion be 
tween said racks and engaged thereby on op 
posite sides respectively, and means for op 
erating said cock at certain predetermined 
ositions of said pinion, substantially as de 

scribed. 
9. A pneumatic reciprocating device com 

prising pressure cylinders and power trans 
mitting cylinders substantially as described, 
a three-Way valve mounted on a shaft and 
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adapted to admit pressure to either pressure of said piston or shutting it off altogether, a 
cylinder or cut it off from both, a two-way wheel rotated by said piston, a flange on the 
valve also mounted on the said shaft adapted periphery of said wheel, a slotin said flange, a 
to Open or close communication between the bar pivoted at its lower end so that its upper 
power-transmitting cylinders, an operating end is movable across the line of said flange 
leyer keyed to said shaft whereby both of but normally resting in said slot, an operat 
said valves are simultaneously operated, the inglever for said cock, a connection between 
said preSSure-valve being so adjusted that it said lever and said bar whereby said bar is 
is completely opened before the transmitting moved out of said slot to one side or the other 
Valve is opened to allow the system to move, of said flange when said cock is turned in one 

75 

and mechanical means also operated by said direction or the other by said operating lever, 
Operating lever, whereby the operation of said thereby permitting said wheel to rotate and 
Valves is prevented except at certain prede- temporarily preventing further operation of 
termined positions of the moving system, as said lever, other slots in said flange which 
Set forth. consecutively come opposite said bar as Said 

10. In a pneumatic device comprising a wheel rotates so that said lever can again be 
Source of pressure and means for utilizing the operated at predetermined positions of said 
same to drive mechanism, substantially as de-wheel, a slide at the lower end of said bar 
scribed, a stop-device for determining the con- having a beveled slot in which said bar is piv 
secutive resting points of the driven mechan- oted so that a longitudinal movement of said 
ism consisting of a wheel rotated thereby and 
co-operating there with, a flange on the periph 
ery of said wheel, slots in said flange at pre 
determined intervals, a bar adapted to be and a handle for operating said slide inde 
thrown into said slots as they come opposite pendently of the other parts of the apparatus, 
the Same during the rotation of said wheel, all substantially as described and for the pur 
thereby preventing further rotation of said pose set forth. 
wheel, and a lever connected to said bar for 13. In a pneumatic controller, a damping 
the operation thereof, said lever being adapted device comprising two cylinders closed at one 
to also control the direction and duration of end and open at the other, a pipe connecting 
action of the actuating pressure at the same the closed ends thereof, a reciprocating piston 
time, as set forth. in each of said cylinders actuated by the con 

ll. In a pneumatic device comprising a troller mechanism, and slow-flowing fluid in 
Source of pressure and means for driving said cylinders adapted to flow through the 
therewith a switch or controller, substantially said connecting pipe from one cylinder to the 
as described, a stop-device for determining other whereby a movement of one of said pis 
the consecutive resting points of said switch tons is transmitted to the other piston, the re 
or controller consisting of a wheel rotated sistance of said fluid in flowing through said 
thereby and co-operating there with, a flange pipe acting to retard the movement of the 
on the periphery of said wheel, slots in said driving piston, as described. 
flange at predetermined intervals, pressure 14. In a damping or retarding device, the 
valves for setting the device in motion in combination with a piston or plunger opposed 
either direction or stopping the same, a bar in its movement by fluid in a cylinder or 
movable with said pressure-valves and oscil- chamber, of means for compensating for leak 

out of engagement with said flange, whereby 
said lever is rendered operative at any time, 

lating between opposite sides of said flange age from said chamber, substantially as and 
when such oscillation is permitted by said for the purpose set forth. 
slots during the rotation of said flange, said 15. In a damping or retarding device, the 
bar being so adjusted with relation to said combination with a piston or plunger opposed 
pressure valves that it is engaged by oppo- in its movement by fluid in a cylinder or cham 
site sides of said flange during the rotation ber, of an auxiliary chamber connected to the 
thereof in opposite directions respectively and main cylinder or chamber and provided with 
by the edges of said slots when the valve is a means of adjusting its capacity; whereby 
shut off, so that said valve can be normally the auxiliary chamber compensates for leak 
operated only at intervals determined by said age from the main cylinder or chamber. 
slots during the rotation of the wheel, an op- 16. The combination with two or more 
erating lever for said valve, and a safety de-valves arranged in line with one another, of 
vice comprising separate means whereby said a common operating shaft extending between 
bar can be withdrawn from engagement with said valves, and means for varying the line 
said flange permitting the operation of the of said shaft, whereby undue strain upon the 
pressure-valve for the reversal of the mech- valves is avoided, if they are accidentally dis 
anism at any point regardless of said deter- placed from their line position, as set forth. 
mining slots, substantially as described. 17. In a damping or retarding device sub 

12. In a pneumatic device comprising a stantially as described, an auxiliary cylinder 
source of pressure and a piston driven there- d having a threaded stem d, adapted to be 
by, a controlling device consisting of a three- screwed into the cup d' connected to the large 
way cock for admitting pressure to either side cylinder B, whereby slight leakage of the 

slide will lower said bar until it is entirely 
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fluid comprising the transmitting and retard 
ing medium of the device may be compen 
Sated for, as set forth. 

18. In a pneumatic reciprocating device having pressure cylinders and retarding cyl 
inders substantially as described, the combi 
nation with a three-way valve A8 through 
Which said pressure cylinders are connected 
to a source of pressure, of a valve b° through 
Which said retarding cylinders are connected 
together, a common shaft g on which both of 
said Valves are mounted, universal joints g’ 
in Said shaft, and an operating lever G keyed 
to Said shaft and adapted to oscillate the 
Same and thereby simultaneously operate the 
said valves, substantially as described. 

19. In a pneumatic reciprocating device 
comprising a source of pressure, pistons 
adapted to be driven in one direction or the 
other thereby, and retarding fluid caused to 
flow through a narrow orifice by the action of 
Said pistons, the combination with an oscil 
lating three-Way Valve a adapted at one ex 
treme of oscillation to cause pressure to drive 
Said pistons in one direction and at the other 
eXtreme of oscillation to cause pressure to 
drive said pistons in the opposite direction 
and in an intermediate position to intercept 
said pressure so that said pistons remain sta 
tionary, of a two-way oscillating valve b 
adapted at either extreme of oscillation to 

permit the flow of said retarding fluid and in 
an intermediate position to prevent said flow, 
a common shaft on which said valves are 
mounted, an operating lever keyed to said 
shaft, and an adjustinent of said valves such 
that in the intermediate position both valves 
are closed but by oscillation in on 2 direction 
or the other pressure is admitted through 
valve a before said retarding fluid is permit 
ted to flow through valve l', as and for the 
purpose set forth. 

20. In a pneumatic device comprising a 
source of pressure adapted to actitiate a driven 
mechanism in one direction or the other, and 
a wheel, slotted flange and bar movable across 
the line of said flange whereby said driven 
mechanism when once started can be stopped 
or reversed only at predetermined intervals, 
as described, a safety device comprising a 
slide i having an inclined slot i' in which 
said bar is pivoted, and an operating handle 
for moving said slide so that said bar is en 
gaged by said inclined slot and withdrawn 
from engagement with said flange, as and for 
the purpose set forth. 

In testimony whereof I have hereunto set 
my hand this 6th day of July, 1893. 

EDWARD II. DEWSON, JR. 
Witnesses: 

E. B. RAYMOND, 
JAS. RILEY. 
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