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UNITED STATES PATENT OFFICE. 4 

EDWARD G. SHORTT, OF CARTHAGE, AND JOSEPH ELIE NORMAND, OF 
WATERTOWN, ASSIGNORS TO CHARLES GOODWIN EMERY, OF NEW 
YORK, N. Y. 

MECHANISM FOR OPERATING AR-BRAKES. 

SPECIFICATION forming part of Letters Patent No. 538,546, dated April 30, 1895, 
Application filed September 17, 1894, Serial No. 523,234. (No model.) 

To aid, whon, it may concern. 
Be it known that we, EDWARD G. SHORTT, 

of Carthage, and JOSEPH ELIENORMAND, of 
Watertown, in the county of Jefferson, State 
of New York, have invented certain new and 
useful Improvements in Mechanism for Op 
erating Air-Brakes, of which the following is 
a description, reference being had to the ac 
companying drawings. 
The invention relates generally to fluid 

brake mechanism, and particularly to auto 
natic fluid-brake mechanism. 

the cylinder at one side of said piston, and a 
vacuum chamber adapted to be connected to 
said cylinder at the other side of said piston, 
whereby the force of the stored fluid upon 
the piston is augmented by the removal of the 
atmospheric pressure thereon. 
We are aware that it has been variously 

proposed to avail of atmospheric pressure or 
the absence thereof in conjunction with a 
stored pressure, for applying the brake shoes 
in a fluid brake system, but in all such cases 
known to us, the atmosphe ic pressure was, 

The object of the invention is to provide when needed, effected mechanically, as by 
means for increasing the efficiency of fluid 
brake mechanism. 
More particularly, it is the object of the in 

vention to so construct and work a fluid brake 
mechanism that the brake shoes will be oper 
ated by the force of a stored fluid at greater 
than atmospheric pressure, and by the force 
of vacuum or atmospheric pressure applied 
with the same comparative rapidity as the 
stored pressure. 
The invention consists in operating the 

brake shoe mechanism by applying thereto a 
stored fluid under greate than atmospheric 
pressure, and by also removing atmospheric 
resistance therefrom to increase the effective 
pressure of the stored fluid (or by adding at 
mospheric pressure thereto to augment the 
stored pressure) by the action of a previously 
formed or maintained vacuum. 
The invention also consists of a brake-shoe 

actuating mechanism, a reservoir normally 
stored with a fluid under greater than atmos 
pheric pressure, a vacuum chamber normally 
exhausted to below atmospheric pressure, and 
means for connecting said mechanism with 
said reservoir and chamber so that the mech 
anism will be operated upon by the stored 
and by atmospheric pressure. 
The invention consists of further and other 

mechanism the novel features of which will 
be particularly pointed out in the claims to 
follow the description thereof. 
The preferable form of mechanism embody. 

ing our invention consists of a brake-shoe 
actuating piston, (partition or diaphragm) 
and cylinder, a reservoir for containing the 
motive fluid under pressure and connected to 

starting up a pump or ejector. A vacuum 
thus formed will at best produce only a slow 
and gradual atmospheric braking effect, as is 
evidenced by the well known slow action of 
vacuum brakes-which also are limited to 
trains of a few cars, and in no case has brak 
ing power so produced been effected rapidly 
enough to be of any essential avail for aug 
menting or adding to the braking force of a 
storage pressure, and especially in emergency 
C3SeS. 

By our method, a vacuum is maintained, 
and the parts to be acted upon by atmospheric 
pressure are connected with the vacuum when 
its action is required, and thus the atmopheric 
or vacuum braking action is as quickly real 
ized, the different pressures being considered, 
as is the braking action of the stored fluid. 

Referring to the drawings accompanying 
this description, Figure 1 is a general dia 
grammatic view of one form of air-brake mech 
anism adapted to carry out and embody the 
herein-described improvements. Fig. 2 is a 
plan view of the ejector or vacuum-creating 
mechanism. Fig. 3 is an elevation view of the 
same, in central vertical section, on the plane 
a, a of Fig. 2. Fig. 4 is a vertical section of 
the same on plane b b. Fig. 5 is a vertical sec 
tion on plane C c. Fig. 6 is a central vertical 
section through the valve mechanism of the 
brake - cylinder and local reservoir. Fig. 7 
shows the inside face of a cap-plate of the cas 
ing of this valve mechanism. Fig. 8 is an ele 
vation view of the casing of this mechanism 
as the same is viewed from the left of Fig. 6. 
Figs, 9, 10, and ll are respectively rear, cross 
section, and front views of the local exhaust 
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valve and valve-seat. Fig. 12 is a modifica 
tion of the arrangement of the parts on the 
locomotive, which figure will be more par 
ticularly explained in the following descrip 
tion. - 

Referring to the views in detail, and first 
to Figs. 1 and 2, 1 represents the main reser 
voir; 2, the train pipe; 3, the engineer's valve, 
and 4 one of the brake cylinders of an equi. 
librio brake piston system. These parts are 
connected up in the usual manner, and may 
be of various constructions, and we do not 
therefore limit ourselves to any particular 
form thereof. 

5 represents the vacuum chamber, which is 
of any suitable air-tight construction, and is 
to be located in any proper position, prefer 
ably on or near the locomotive. 

6 is a pipe that connects the vacuum cham 
ber with the train pipe exhaust port of the 
engineer's valve, a three-way cock 7 being 
provided whereby the exhaust can be directed 
to the atmosphere through the external ex: 
haust port S, the pipe 6 being at the same 
time closed, or such external port can be 
closed by the cock and the pipe 6 opened as 
between the engineer's valve and the vacuum 
chamber. 

9 is an ejector mechanism, connected to a 
source of steam by pipe 10, the vacuum tank 
by exhaust pipe 11, while the ejector control 
ling mechanism 12 is connected by pipe 13 
with the vacuum chamber, and by pipe 14 
with the main reservoir through pipe 15 be 
tween the main reservoir and the engineer's 
valve. 

Figs. 2 to 5 illustrate in detail the ejector, 
where 16 is the air exhaust nozzle directly 
connected to the vacuum chamber by pipe 11, 
and 17 is the steam nozzle connected to steam 
pipe 10 by the passage 18, check valve 19 
being provided to prevent the entrance of 
external air to the vacuum chamber, and 20 
is a spring seated valve acting to control 
the flow of steam to the ejector. The pis 
ton 21 moves operatively air tight in cham 
ber 22, its under face being acted on hy ex 
termal air, its stem 23 resting upon or being 
otherwise operatively attached to steam valve 
20, and the chamber 22 having communica 
tion through passage 24 and the pipe 14 with 
the main reservoir, a spring seated valve 25 
being provided which normally holds, such 
passage closed under reservoir pressure. 
Piston 26 rests upon valve 25, the chamber 
27 in which it moves being in communication 
through pipe 13 with the vacuum chamber, 
and a spring 28 is employed to counteract or 
very nearly so the atmospheric pressure act 
ing on the under face of the piston. Assum 
ing now that the pressure in vacuum cham 
ber be suddenly increased, as by exhausting 
the train pipe thereto, such increase of press 
ure will be immediately felt above piston 26 
and with the pressure of spring 28 will force 
down this piston, push valve 25 from its seat, 
and thereby establish reservoir pressure on 
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the piston 21 to push the steam valve 20 into 
open position, which results in steam issuing 
from the steam nozzle and acting to exhaust 
the vacuum chamber. As the pressure in 
vacuum chamber becomes lowered, atmos 
pheric pressure will finally raise piston 26 
and permit valve 25 to close, the air in cham 
ber 22 leaking by pist on 21 and allowing the 
steam Valve to close. 
To compensate for leaks, and to insure the 

maintenance of a vacuum, or a pressure less 
than atmospheric pressure, in the vacuum 
chamber, we provide a small ejector 29, Figs. 
4 and 5 which it is designed shall be kept con 
stantly running. This ejector is connected 
with steam pipe 10 by the duct 30, and with 
the exhaust passage 11 by duct 31, in which 
is located the check valve 32 operating to pre 
vent the inrush of external air to the vacuum 
chamber, and the exhaust duct 33 leads from 
this ejector to the main exhaust passage 17. 
This mechanism acts automatically to pre 

serve a vacuum in the vacuum chamber, or 
to preserve a suitably reduced pressure-be 
low atmospheric pressure-adapted to effect 
the peculiar results demanded thereof. 
Various other forms of this mechanism are 

possible, but it is preferred to use some form 
of automatic mechanism, and that it shall be 
sensitive to a few pounds of variation of 
pressure in the vacuum chamber, and have 
an exhaust capacity equal to creating in a 
few minutes a sufficiently operative reduced 
pressure or vacuum in the vacuum chamber. 
In Fig. 12 we illustrate a pump for exhaust 

ing the vacuum chamber, which also may 
charge the main reservoir. In this case too 
the ejector is brought into action by opening 
the valve of the steam pipe by hand, which 
ejector is of the common and well-known form 
used with vacuum brake mechanism and con 
tains the usual small internal jet acting to 
maintain a running vacuum exhaust. 

Referring now to Fig. 1 and Figs. 6 to 11, 
which illustrate the valve mechanism located 
at and controlling the action of exhaust from 
the train pipe and brake cylinder, as well as 
the supply to the local reservoir, and from 
the same to the train-pipe and brake cylin 
der, 38 represents the casing of such valve; 
39, the train-pipe branch which enters and 
communicates with the train-pipe spaces 40 
extending along opposite sides of the easing 
and combining through the grooved cap plate 
41 with the space in front of exhaust slide 
valve 42, the space 43 on the opposite side of 
which valve is the brake cylinder space, 44, 
Fig. 1, being the brake operating piston, 45, 
the local reservoir, and 46 a passage from such 
reservoir to the reservoir valve mechanism 
47. Slide valve 42 is connected to the piston 
rod 48 of piston 49 by the ro?l 50 engaging 
such piston rod and the graduation slide valve 
51 lying upon the main slide valve and hav 
ing a vertical play upwardly thereon limited 
by the seating projection 52 on the main valve 
and through which said rod has free passage. 
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and then increase, and again reduce and in 
crease this added braking force indefinitely. 
In practical effect, the braking forces are those 
of a storage and of a vacuum system, with the 
range of variation or graduation of pressure 
of a vacuum system. During the time of the 
use of the vacuum braking force, the main 
reservoir of the storage system is not drawn 
from, and the storage pump can be running 
to charge the same if necessary. In case of 
the necessity of braking when the storage 
system has been partially exhausted, and so 
cannot operate at maximum efficiency, the 
vacuum pressure can be availed of to effect 
the additional power needed, and long and re 
peated graduations may be had, during the 
time of which the storage system may be re 
supplied. In event of the storage system be 
coming disabled as to the air pump or main 
reservoir, the local reservoirs will be put to 
communication with the external air by the 
valves 65 (Fig. 1), and the system can be 
worked by the vacuum mechanism. 
Many other advantages, due to thus com 

pounding the storage and vacuum mechan 
isms, can be mentioned, but we believe the 
foregoing sufficiently explains and empha 
sizes the importance of the features of inven 
tion. 
We desire to call attention to the fact, that, 

in the operation of the equilibrio brake-piston 
shown, the final or vacuum pressure exerted 
thereon is in effect the action of the atmos 
pheric air originally in the local reservoir. 
Hence it is producing the same result in sub 
stantially the same way to increase reservoir 
pressure action by availing of the original 
atmospheric pressure therein or to ignore 
such pressure and avail of direct atmospheric 
pressure. 
What is claimed as new is 
1. In combination in a fluid brake mechan 

ism and with a brake piston or other brake 
actuating device thereof, a reservoir normally 
containing air stored under greater than at 
mospheric pressure, a chamber normally ex 
hausted of air to below atmospheric pressure, 
and mechanism acting to operatively apply 
the reservoir air pressure to said brake actu 
ating device and to operatively connect said 
chamber to said brake actuating device to ef 
fect a brake application action thereof. 

2. In combination in a fluid brake mechan 
ism and with a brake piston or other brake 
actuating device, a reservoir normally con 
taining air stored under greater than atmos 
pheric pressure, mechanism for applying said 
reservoir air upon said piston to produce a 
brake application action thereof, a chamber 
normally exhausted of air to below atmos 
pheric pressure, and mechanism acting to op 
eratively connect said chamber to said brake 
actuating device, whereby to increase the 
brake application action of the reservoir air. 

3. In combination in a fluid-brake mechan 
ism, separate chambers adapted to contain a 
fluid at greater than atmospheric pressure, a 

brake-actuating piston or similar partition 
arranged between and separating said cham 
bers, and a vacuum chamber operating to ef 
fect the reduction of fluid pressure in one of 
said chambers to below atmospheric pressure. 

4. In combination, in an air brake mechan 
ism, a piston and cylinder or similar brake 
actuating mechanism, a reservoir connected 
to said cylinder at one side of said piston and 
adapted to contain and exert a stored fluid 
pressure on one face of the piston, and a 
vacuum chamber adapted to be put to com 
munication with said cylinder at the other 
side of the piston and operating to exhaust 
the pressure fluid from that end of the cylin 
der to below atmospheric pressure. 

5. In combination in an air brake mechan 
ism, a piston and cylinder or similar brake 
actuating mechanism, a reservoir connected 
to said cylinder at one side of said piston and 
adapted to contain and exert a stored fluid 
pressure on one face of the piston, and vacuum 
producing and maintaining mechanism con 
nected with the train pipe and operating to 
exhaust the fluid pressure from the brake cyl 
inder to below atmospheric pressure. 

6. In combination in a fluid brake mechan 
ism, separate chambers adapted to contain a 
fluid at greater than atmospheric pressure 
and provided with means for charging the 
Same, a brake actuating piston or partition 
arranged between and separating said cham 
bers, and a vacuum chamber adapted to be 
openly connected with one of said vacuum 
piston chambers and operating to effect the 
reduction of fluid pressure in such chamber 
to below atmospheric pressure. 

7. In combination in a fluid brake mechan 
ism, separate chambers adapted to contain a 
fluid at greater than atmospheric pressure, a 
brake-actuating piston or partition arranged 
between and separating said chambers, mech 
anism for charging said chambers by causing 
the pressure fluid to pass from one to the other, 
and a vacuum-maintaining exhaust mechan 
ism operating to effect the reduction of fluid 
pressure in one of said chambers to below at 
mospheric pressure. 

8. In combination with an equilibrio brake 
piston air brake system, a vacuum-producing 
mechanism having a vacuum chamber, nor 
mally exhausted of air to below atmospheric 
pressure; and means for putting said chamber 
to communication with the train pipe for the 
purpose of exhausting the same to below at 
mospheric pressure. 

9. In combination with an equilibrio brake 
piston airbrake system, an automatic vacuum 
producing mechanism having a vacuum cham 
ber normally exhausted of air to below atmos 
pheric pressure, and means for putting said 
chamber to communication with the train pipe 
for the purpose of exhausting the same to be 
low atmospheric pressure. 

10. In combination in a fluid brake mechan 
ism and with an engineer's valve the train 
pipe and a brake piston and cylinder, of a lo 
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53 is a passage cut in the main slide valve 
and of such extent as upon proper downward 
movement of the valve to put the train pipe 
space and the brake cylinder space to joint 
communication with the exterior exhaust pas 
sage 54, which is provided with a spring seated 
valve 55 normally holding this passage closed 
as against the ingress of atmospheric air, but 
adapted to freely open to permit train-pipe 
and brake cylinder exhaust. 
The main slide valve is held to it seat, as 

shown in Fig. 6, by the vertically - acting 
springs 56 and by the bevel seating projection 
52 extending backwardly therefrom, which in 
this position bears against the fixed and simi 
larly beveled bridge-piece 57. Piston rod 48 
has a play relatively to the main slide valve 
by the amount necessary to bring the gradua 
tion ports 58 and 59, cut through respectively 
the large and the small slide valves, into com 
munication, or to bring piston 49 into contact 
with the stem 60 of the reservoir valve 47, and 
further movement vertically of this piston 
would result in either moving the slide valve 
downwardly to put the brake cylinder and 
train pipe to connection with the exhaust pas 
sage 54, or upwardly to lift the reservoir valve 
from its seat and put the reservoir to commu 
nication with the train-pipe through passage 
61 and with the brake-cylinder through pas 
sage 62, for the purposes of release and re 
charge of the system, as after a full applica 
tion of the brakes. A small groove 63 in the 
walls surrounding the slide valve piston and 
passing the piston from below to above when 
in the position of Fig. 6, permits supply for 
any possible leakage from the brake cylinder; 
or such a supply passage may be cut through 
the main slide valve as shown at 64 Figs. 10 
and ll. - 

The operation of the system as a whole will 
now be plain. 
Assuming that the vacuum chamber is ex 

hausted to the full extent deemed practicable, 
that the small ejector is continually acting to 
maintain the vacuum in the vacuum chamber, 
that the main reservoir, train pipe, the local 
reservoirs and brake cylinders are fully 
charged, that the brake pistons are thereby 
in equilibrium as between the opposed press 
uires of reservoir and train pipe, and that the 
three-way cock is at position of atmospheric 
exhaust, the various braking actions are as 
follows: For service application, a slight re 
duction of train pipe pressure will cause the 

put the 
graduation passages 58 and 59 into position to 
slowly exhaust the brake cylinder, and the ex 
baust of cylinder pressure to below the train 
pipe pressure will cause this valve to be re 
turned to running position and to cut off any 
further exhaust from the cylinder. A strong 
reduction of train pipe pressure will cause the 
stem of the slide-valve actuating piston to 
come forcibly in contact with the main valve 
and push the same down as far as the piston 
can descend, which will effect full and free 

communication of the train pipe and the brake 
cylinder with external air through the passage 
53, this passage having such an extent that 
when the valve is in the lower or exhaust po 
sition it will open into the cylinder space and 
thus put the cylinder space into open com 
munication with the exhaust passage 54 as 
well as with the train pipe space, whereupon 
the full application of the brakes will be pro 
duced and with the utmost of local reservoir 
pressure. Obviously, a recharge of the train 
pipe in part or whole will effect a correspond 
ing partial or complete release of the brakes. 
If after a full application, it be desired to have 
a greater braking pressure, the engineer will, 
while his valve is still at position of full ap 
plication, turn the three-way cock and put the 
train pipe to communication with the vacuum 
chamber. Thereupon, the air in the train 
pipe will expand into the vacuum space, and 
the braking effect of the local reservoir press 
ure will be correspondingly augmented. 

It is to be noted that the sudden exhaust, 
when the train pipe is connected with the 
vacuum chamber, from under the brake cyl 
inder valve piston will cause the same to de 
scend to full application position, thus effect 
ing free communication between the brake 
cylinder and the train pipe, and thereby per 
mitting a free exhaust of the brake cylinder 
through the train pipe into the vacuum cham 
ber. Simultaneously with or immediately foll 
lowing this further train pipe reduction, the 
main ejector will be put into operation to ex 
haust from the vacuum chamber the train 
pipe air admitted thereto. 

It is also to be noted that the vacuum ex 
haust increases the seating pressure upon the 
local exterior exhaust valves which act to pre 
vent the ingress of atmospheric air. 

It will appear that we provide for availing 
of a vacuum or atmospheric braking force in 
addition to the full power of an automatic air 
storage system, and this without adding to 
the storage system in the essential respects of 
size, complexity of construction and the prac 
ticable limit of stored pressure; and further 
and essentially the added power can be ap 
plied with all the rapidity, comparatively, of 
the stored power. The peculiar characteris 
tics of the improvements particularly adapt 
them to use on high speed trains, where it is 
desirable to have a braking power that can 
be regulated during application to conform to 
reduction in speed of the train and thereby 
prevent sliding of the car wheels. With this 
mechanism and method, the added braking 
force is an important percentage of the total 
hraking force and affords a margin within 
which the desired braking reduction can be 
effected for trains running at the highest 
speeds. In this connection it is to be under 
stood that the amount of the added or vacuum 
braking power is wholly within the control of 
the engineer; for when the total braking force 
of the storage pressure has been applied, the 
engineer by his three-way cock can reduce, 
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cal reservoir adapted to apply a stored press- reservoir connected to the other side thereof, 25 
ure upon the face of said piston opposite the an engineer's valve controlling the train pipe 
train-pipe space, valve mechanism for locally and its connection to the main reservoir, and 
exhausting train pipe air from said cylinder, a vacuum chamber adapted to be put to com 

5 a vacuum chamber adapted to be put to com- munication with and for exhausting the train 
munication with train-pipe space, and a valve pipe. 3o 
for closing the local exhaust against atmos- 13. In combination with the vacuum cham 
pheric air. ber, the steam-actuated air-ejector and a valve 

11. In combination in an air brake mechan- controlling the admission of steam thereto, a 
To ism, a balance brake piston and its cylinder, piston balanced or held inoperative between 

a local reservoir communicating with one end vacuum chamber pressure and an exterior 35 
of said cylinder and a train pipe connected to pressure and adapted upon variations of the 
the other end thereof, an engineer's valve con- vacuum pressure to open said steam valve. 
trolling said train pipe, and a vacuum-main- 14. In combination with a vacuum chamber, 

I5 taining and exhausting mechanism adapted the steam air-ejector and a valve controlling 
to be put to communication with the train- the admission of steam thereto, and a piston 4o 
pipe exhaust port of said valve and for ex- controlled by vacuum chamber pressure and 
hausting the fluid pressure from the train pipe adapted upon variation of such pressure to 
and the end of the brake cylinder connected act to open the steam valve. 

2e thereto. EDWARD G. SHORTT. 
12. In combination in a brake mechanism, JOSEPH ELIE NORMAND. 

and with a balance brake piston and cylinder Witnesses: V 
provided with a local reservoir connected to H. B. EDMONDS, 
one side thereof and a train pipe and main ROBT. F. GAYLORD. 

  


