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To all whom it may concer:

Be it known that I, EDWARD A. TRAPP, a
citizen of the United States, and a resident
of New York; in the county of New York and
State of New York, have invented cértain
new and useful Improvements in Air-Brake
Mechanism, of which the following is a speci-
fleation. -

The invention relates to improvements in
air-brake mechanism for railway-cars; and
it consists in the novel features and combi-
nations of parts hereinafter described and
claimed.

In accordance with my invention a com-
plete new system of brake mechanism is pro-
duced, and each of the various essential fea-
tures of the system, as well ag the combina-
tion of these features, will be fully described
hereinafter. The various essentially novel
valve constructions are not to be limited to
brake mechanism entirely, nor to the tse of
any special fluid or liquid as a motive force.
My new air-brake system comprises, for the
locomotive, the usual compression-pump and
main reservoir for compressed air and also a
novel engineer’s valve and an auxiliary res-
ervoir which supplies the said pump and into
which the compressed air from the main train-
pipe line is, under the control of the engineer,
exhausted. The said auxiliary reservoir on
the locomotive is furnished with valved inlets
and a valved outlet which is set to open at a
predetermined air-pressure within the said
reservoir. The engineer’s valve on the loco-
motive possesses new and advantageous fea-
tures, which are described in detail hereinaf-
ter, and said valve is connécted by pipes with
the main and auxiliary reservoirs on:'the lo-
comotive and also with the main train-pipe
line extending 1o all the cars of the train,
Each car of the train will be furnished with
the usual auxiliary tank or reservoir for com-
pressed air and the usual brake-cylinder and

its connections, and in addition each car will

have intermediate its tank or reservoir, the
brake-cylinder, and main train-pipe line a
novel main initial.or controlling valve or
valves and novel pressure balancing or grad-
uating valves, as hereinafter more fully de-
seribed.

In accordance with my invention provision
is made at each car for the conductor or other

person to signal the engineer by means of the
air from.the car reservoir or tank and an aux-
iliary air-pipe line passing to a whistle on the
locomotive, and also, should the necessity
arise, to exhaust the air from the main pipe-
line and apply the brakes. The engineer is
enabled by means of said auxiliary pipe-line
and its connection with the main reservoir
on the locomotive to sound a whistle in each
car of the train should he deem it necessary
o signal either the conductor or passengers.
The nature of my invention and practical
means and methods of carrying the same into
effect are described in detail hereinafter with
reference to the accompanying drawings,
forming a part of this application.
Referring to the accompanying drawings,
Figure 1 is a diagrammatic view illustrating
the complete system involving my invention
applied to a railroad-train for operating the
brakes and giving signals either from the
engineer’s cab tothe conductor or passengers
within the car or from the conductor in the
car to the engineer in his cab. Tig. 2isa
central vertical section of the valves and
their casing which are connected with the
auxiliary reservoir and auxiliary pipe-line
and utilized more particularly with reference
to the signal to be given in case of necessity
to the conductor or passengers within the
car from the engineer’s cab. TI'ig. 3is an en-
larged vertical section of the valve under
the control of the engineer in his eab and
utilized by him for exhausting the air from
the main pipe-line, in order that the air-pres-
sure from the auxiliary reservoir will apply
the brakes, this valve being commonly known
as an ‘‘engineer’s” valve. Fig. 4is an en-
larged end view of a supplemental reservoir
located on the engine and connected with the
usual air-pump, which delivers air to the
usual storage-reservoir for compressed air
on the locomotive, said supplemental reser-
voir being also connécted by a pipe-line to
the engineer’s valve. TFig. 5 is an enlarged
vertical section of the main initial valve with
its proper connections, through which, from
the main pipe-line, the air passes to the aux-

iliary reservoir and through which also the

compressed air from the said reservoir passes
to the graduating-valves and to the piston of
the brake-cylinder. - Fig. 6 is an enlarged ver-
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tical section of the graduating-valves from | through the passage T into the chamber V,

which the compressed air passes directly to
the brake-cylinder; and Fig. 71is a top view of
the main-graduating-valve casing, the same
being partly in section and the cap on the
upper end of said valve being omitted.

In the drawings, referring to Fig. 1, A desig-
nates the usual reservoir for the compressed
air, located on the engine, this reservoir be-
ing connected by a usual pipe B with the air-
pump C, which, instead of directly taking its
air from the open atmosphere, is by means
of a pipe D connected with the supplemental
reservoir I, also located on the engine, and
connected by a pipe F with the engineer’s
valve G. The reservoir E is provided with
the inwardly-opening automatic check-valves
I H, of usual construction, and also with the
outwardly-opening valve I, which is held
upon its seat by the volute spring J, whose
tension is regulated by means of the screw K.
The spring J serves to weight the valve I
and will be adjusted at will, in order that
upon the air within the reservoir E reaching
a certain predetermined pressure it (the said
air) will be enabled to elevate the valve I
and escape into the atmosphere. The valves
H constitute inlet-valves to the reservoir E,
and the valve I serves as a means for per-
mitting the escape of the air from said reser-
voir B when the pressure in the latter be-
comes unduly great.

The utility of the reservoir E will be more
fully understood after the complete system
presented has been described, and it consti-
tutes one of the features of the present in-
vention. Theengineer’s valve (lettered as a
whole G) is connected at its upper end by
the pipe I with the reservoir K and at its
lower end by the pipe L with the main reser-
voir A, and the interior construction of the
engineer’s valve is fully illustrated in Fig. 3,
in which it will be observed that the upper
and lower ends of the valve-casing are con-
nected with the main pipe-line M, extending
through the train. Within the casing of the
engineer’svalveare provided the piston-valve
N, the piston O, and the conical plug-valve
P. The piston-valve Nis at the lower end of
the casing of the engineer’s valve directly
above the inlet-pipe L, leading to the said
casing from the main reservoir A, Within
the lower end of said casing is formed the an-
nular chamber Q, which, by means of the se-
ries of apertures R, communicates with the
central chamber S, formed in the lower end
of the said casing and directlyinto which the
pipe L leads. The annular chamber Q di-
rectly communicates through a passage T
with a chamber V, which, by means of the
branch pipe W, isin communication with the
main pipe-line M. The piston-valve N is
shown in its upward position in Fig. 3, and
when in this position said valve N leaves the
apertures R wholly uncovered and permitsa

free flow of the air from the pipe L and cham-

ber S into the annular chamber @, and thence

whence the air passes through the pipe W to
the main train-pipe M. The wall of the cas-
ing between the chamber V and the piston-
valve N is formed with the aperture or aper-
tures a, which are closed by said piston-valve
when the latter is in its upper position and
opened when the latter is in its lower posi-
tion. The lower portion of the valve N is
less in diameter than the upper portion of the
said valve, and the lower portion of said valve
is adapted to the walls of the chamber S
around it, while the upper portion of said
valve is adapted to the walls of the cylinder
b, formed in the valve-casing to receive it.
The lower portion of the eylinder bis provided
with a small outlet or vent ¢ to permit the
escape of any air which may gather within
the cylinder b below the upper enlarged por-
tion of the valve N. The valve N isnormally
held in its upward position by the pressure
of the air from the pnipe L, and is depressed
at the proper time by means of thehand-lever
d, acting through the stem e, which, as illus-
trated in Fig. 3, passes downward through
the conical valve I and piston O and has its
lower end seated upon the upper end of the
stem f, which passes directly through the
said valve N. It will be readily observed
that upon the depression of the outer end of
the handle ¢ the stem e will be depressed
againstthe valve N and drive the latter down-
ward until the lower end of said valve N
closes over the apertures R, which form the
commaunication for the compressed air from
the pipe L to the chamber Q and then to the
main pipe-line M.

The conical valve P is hollow and formeid
with the downwardly - extending sleeve g,
which carries upon its lower end the piston
O, the latter closely fitting the interior of the
cylinder. i, formed in the valve-casing for
the engineer’s valve. The stem e, connected
with the handle d, passes downward through
the said valve P, sleeve g, and piston- O, but
is free of the said parts. Within the valve-
casing and directly above the cylinder 1
thereof is provided the guide and support 4,
through which the sleeve g passes and above
which may, if desired, be located the coiled
spring j, which encircles the sleeve g and
exerts a normal upward tension against the
valve P. The valve P is directly between
the pipes F and M and tapers downward
and outward. It has no transverse passage
through it and is adapted to seat itself both
at its upper and lower ends, the casing being
provided with the circular seats & m therefor.
Within the valve-casing is formed the pas-
sage n, leading from the pipe I to the pipe M,

-and vertically within this passage n the plug-

valve P has its movement. The normal po-
sition of the valve P is illustrated in Fig. 3,
in which said valve is shown fully closing
said passage n and cutting off communication
from the pipe M to the pipe I'. The stem e,
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provided with the shoulder o, which upon
the handle d being depressed comesinto ¢on-
tact with the upper end of the valve P and
causes the latter to be depressed sufficiently
to permit the exhaustion of the air from the
pipe M through the passage n to the pipe F,
and thence either to the supplemental reser-
voir F or to the open atmosphere through the
valve-casing p, as may be desired. The first
part of the downward movement of the han-
dle d and stem e causes the downward move-
ment of the valve N to close the apertures R,
thus cutting off the supplyfrom the reservoir

A, and the continued downward movement
> of said handle d and stem e causes the shoul-

der o on the latter to effect the lowering of
the valve P. The effect of depressing the
handle d is, as will probably be well under-
stood, to cut off the supply of compressed air
from entering the main pipe-line M and to
permit the air already in said main pipe-line
to exhaust back into the supplemental reser-
voir E or into the open atmosphere through
the casing p, as may be required.
as the engineer releases his hand from the
handle d the latter, owing to the effect of the
pressure from the reservoir A, will aseend to
itsnormal position. (ShowninFig.3.) Upon
the pressure being released from the handle
d the air-pressure acting upward through the
pipe L against the lower end of the piston-
valve N will cause the latter to ascend, and
the upward movement of the latter acting
upon the stem e will drive the latter and the
handle d to their upward position.” The con-
ical valve P may be aided in its upward
movement by the spring 4, but the latter will
not be an absolute necessity, since the pres-
sure in the chamber V will, while the piston-
valve N is in its lower position, pass through

the apertures ¢ and act against the lower end |

of the piston O, connected by the sleeve ¢
with said valve P, and instantly drive said
valve to its upward position as soon as the
engineer’s hand has been removed from the
handle d.

The form of the valve P is of great impor-
tance, since the engineer is enabled thereby
to graduate the exhaustion of the air from
the pipe M at will. By thrusting the stem
e downward to varying degrees the passage
7 will be correspondingly opened, and hence
the escape of the air from the pipe M to the
pipe F may be varied at will. A downward
thrust of the stem e would drive the valve P
to its fully-open position and permit a very
free escape of the air to the pipe F, while at

intermediate points between its upward and.

its lowest positions the valve P would more
or less open the passage n, and the escape of
the air from the pipe M would be regulated
accordingly.

The air exhausted from the pipe M to the
pipe I will usnally pass directly through said
pipe F to the supplemental reservoir B, which
supplies the pump C. Thepipe Fis, however,
provided with the two-way valve ¢, which,

As soon.

agillustrated in Fig. 8, may be turned to com-
pel the passage of the air from the pipe M
downward through the pipe F to the reser-
voir E or to direct the air exhausting from
the pipe M into the open atmosphere through
the outlet p. In all ordinary cases the valve
q will close the casing p, but in the event of
a sudden emergency in which it might be de-
sired to instantly and as fully as possible ex-
haust the air from the pipe M the valve ¢
would be turned to open the pipe F directly
to the atmosphere. It is desirable, however,
that the air returning through the pipe M
should enter the reservoir I and be used for
supplying the pump C.  The main pipe-line
M, in convenient relation to the engineer’s
valve G, will be provided with a suitable gage
7 for the guidance of the engineer, and said
pipe-line M below each car of the train will
be connected by a pipe s with the valve-
casing ¢, (shown in Fig. 5,) and thence by
means of the pipe w with the auxiliary reser-
voir z, of well-known construction. The pipe
w is provided with one or more automatic-
ally-operating check-valves v to prevent the
return of the compressed air from the reser-
voir . From the reservoir « the pipe A’ re-
turns to the valve-casing ¢, said pipe A’ con-
necting with'a branch pipe B’, which at its
upper end opens into the neck ¢’ and at its
lower end into the neck D' The valve-cas-
ing ?, with its interior parts, is intermediate
the reservoir « and the graduating-valves
through which the air passes directly to the
brake-cylinder, and said casing, with its in-
terior parts, is fully illustrated in Fig. 5, to
which attention is directed. As above men-
tioned, the main pipe-line M is, by means of
the pipe s, connected with one end of the
casing ¢, and at this end of said casing is
formed the cylinder E’ and annular chamber
I, the latter communicating with said cylin-
der at.its extreme end, and also with the noz-
zle G', which receives the end of the pipe v,
having the automatic checking-valve 7, and
leading directly to the auxiliary reservoir .

The communication from the pipe s to the
pipe w is controlled by the piston-valve H,
which is adapted to move in the said eylin-
der E' and has a tendency to return to its
closed position, owing to the interposition of
the coiled spring I' between it and the washer
J'.. The piston-valve H’ is in Fig. 5 shown
in its fully-open pesition, and in this position
it is held by the pressure of the air in the
pipe s and main pipe-line M.
is exhausted from the main pipe-line M by
the action of the engineer’s valve G, the valve
I’ will instantly close the annular chamber
I from communication with the pipe s and
thus cut off the passage for the air from said
pipe s to the pipe w, leading to the auxiliary
reservoir . While the pressure of the air
exists in the main pipe-line M the valve H'
will remain in its open position (shown in
Fig. 5) and communication will remain estab-
lished from the pipe s to the pipe w, and at
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such time there will be no passage of the com-
pressed air from the auxiliary reservoir «
through the pipe A’ to the casing £. 'When,
however, the air is exhausted from the main
pipe-line M by the action of the engineer’s
valve G and pressure is relieved from the
outer end of the piston-valve H', the pressure
of the air from thereservoirz, passing through
the pipes A’ B' and necks C' D', will act in-
stantly and pass from the valve-casing ¢
through the pipe K’ to the graduating-valves,
(shown in Fig. 6,) and thence to the brake-
eylinder I/, for the purpose of applying in the
usual way the brakes. When the pressure
is relieved from the pipe s, the pressure ex-
erted by the air from the reservoir x will act
upon the piston M’ in the casing ¢ and drive
the latter upward against the shoulder N’ on
the valve-stem O', and thus the piston and
stem will be moved toward the pipe s. The
stem O’ enters and abuts against the cap ¢,
screwed on the valve P’ and the said cap ¢’
is in contact with the stem of the piston-valve
H', the valve P’ being within the chamber Q'
and adapted to the seat R’; which encircles
the passage S’ intermediate said chamber Q'
and acentral chamber 1", which leads directly
into the pipe X', passing to the gradunating-
valves. The chamber 1" is provided with an
exhaust-nozzle V', upon which is formed the
seat W', adapted to receive the valve X', the
latter having a shank o' upon the stem O’ and
being between the projection b’ and stop ¢’ on
said stem. Between the stop ¢’ and shoulder
N’ of the stem O'is provided the coiled spring
d', which retainsthe stop ¢’ against said shank
a' of the valve X'. When the stem O’ starts
to move fioward the pipe s for the purpose of
closing communication from the latter to the
pipe w, the stop ¢, acting through the shank
o', will close the valve X’ against its seat W’
and thus seal the exhaust V' and leave the
pipe K’ as the only escape for the compressed
air from the central chamber T". The said
movement of the stem O’ toward the pipe s
elevates the valve P’ from its seat R', and
hence the exhaust V' is not only closed dur-
ing said movement of the stem O, but the
passage S’ is open for the compressed air from
the neck ¢ to the central chamber T', and
thence to the pipe K' and graduating-valve.

The thrust of the valve-stem O’ toward the
pipe s is effected when the pressure in the
pipe s is released by the force of the com-
pressed air from the auxiliary reservoir x
acting upon the end of the piston M’ and
driving the latter against the shoulder N’ of
the stem O’ and finally moving both piston
and stem toward the pipes. Thepressure of
theair from the auxiliary reservoir z is within
both the necks C'and D’ at all times, but has
no effect either to move the piston M’ or en-
ter the chamber T" except when the pressure
in the pipe s is reduced by the engineer’s
valve G, and when the pressure in the pipe s
is thusreduced the piston M', being of greater
surface area than the valve P, will by the

action of the compressed air in the neck D’
be driven toward the pipe s and open the
valve P, in order that the air under pressure
of the auxiliary reservoir & may at once en-
ter the central chamber T and find its pas-
sage through the pipe K' to the graduating-
valves, and thence to the brake-cylinder.
The difference in surface area between the
piston M’ and the valve P’ enables the air in
the neck D’ to move said piston and open said
valve. After the air has ceased to exhaust
from the main pipe-line M and pipe s the
pressure in said pipes will be restored and
will act on the piston-vaive H' to drive the
latter inward from the annular chamber F’,
so as to reopen communication from the pipe
s to the pipe w and also at the same time close
the valve P, open the valve X', and move
the piston M’ to the position in which it is
shown in Fig. 5. The opening of the valve
X' is to permit the air from the central cham-
ber T' to exhaust through the nozzle V', and
the closing of the valve P’ cuts off the air
from the reservoir « from enteringsaid cham-
ber T' and pipe K'. During the closing of
the valve P’ the projection b’ on the stem O’
strikes the shank ¢« of the valve X' and
causes the latter to open on its hinge, as
shown in Fig. 5. The parts will remain in
the position in which they are shown in Fig.
5 until the engineer by means of the valve
G again exhausts the air from the pipe s and
main pipe-line M, and on the happening of
such occasion the air-pressure in the neck D’
will again move the piston M', valve-stem O,
and piston-valve H' toward the pipe s, clos-
ing thereby the valve X' and opening the
valve P/, in order that the compressed air
from the reservoir £ may again enter the cen-
tral chamber T’ and pass through the pipe K'
to the graduating-valve, and thence to the
brake-cylinder. Thepipe A’willbe provided
with a suitable cut-out valve ¢’ of well-known
construction and purpose.

The graduating-valves receive the air from
the pipe K’, and said valves are fully illus-
trated in Figs. 6 and 7. The pipe K'leads to
the upper end of the casing for the graduat-
ing-valves, and at the lower end of the casing
for the graduating-valves a pipe f' leads di-
rectly to the pipe s, which is, as above de-
scribed, connected with the main pipe-line M.
The pipe f', through the branches ¢’ 7', leads

‘to both of the casings for the graduating-

valves, which casings are for conveniencelet-
tered ¢ 4, respectively. - The upper end of
the casing ¢’ receives the discharge end of the
pipe K'and is formed with the transverse pas-
sage m/', valve-seats n' o', vertical passage p’,
and the passage ¢, which extends upward
from said passage m’ and passes above the
conical plug-valve ' and above the down-
wardly-acting check-valve s'. The passage
m' at its outlet end is connected by a pipe ¢’
with the pipe ', leading to the brake-cylin-
der, and also by a branch z' with the upper
end of the casing j' for the supplemental

70

75

8o

85

Qo0

95

hele]

105

110

115

I20

130



I0

15

20

" valve to the pipe 7.

25

30

35

40

45

5o

55

60

65

585,927 ‘ B

graduating-valve. Theconical plug-valve ¢
tapers downward and outward and is adapt-
ed to seat itself, both at its upper and lower
circumferential edges, upon theseats n' o’ and
to close the passagem’. The conical valve r'
has no transverse passage through it, and all
movement of the air from the pipe I’ to the
pipe ¢’ is around said valve 7', and the volume
of air thus passing around the valve #' is,
owing to the form of the valve, capable of be-
ing regulated at will in accordance with the
position of said valve with respect to the pas-
sage m'. The valve ¢’ is shown fully closed
in Fig. 6, and under such condition there is
no communication for air between the pipe
K'and pipet. Aslightdownward movement
of the valve s’ willafford a corresponding com-
munication for the air from the pipe K' to the
pipe ¢, and a greater downward movement of
the valve ¢ will afford a correspondingly
greater passage for the air around the said
Hence the position of
the valve 7" and the extent of its reciproca-
tion toward or from its seats n' o’ will govern
the extent of the passageopen for the air from
the pipe K’ to the pipe ¢, and this feature of
the construction is also of great importance,
since by reason of the form and arrangement
of the valve 7’ the extent of the opening in
the passage m’ may be regulated at will.
When the valve ' is in its closed position, as
shown in Fig. 6, any air-pressure in the pipe
¥ may exhaust upward through the passage
p" and into the pipe K’; but the valve s will
prevent any movement of the air from the
pipe K’ to the pipe #. The valve # has a
downwardly-extending stem A", which passes
through a guide B" and carries the piston C",
the latter being within the cylinder D", and
said stem having between the washer B and
the piston C” the coiled spring E”, which ex-
erts a downward tension against said piston,
and consequently tends to draw the valve +'
from its seat. Within the adjacent casing j'
for the supplemental graduating-valveis pro-
vided the upwardly-acting valve F”, having
a downwardly-extedding stem G, carrying
upon its lower end the valve H", adapted to
close upon the seat I, surrounding the inlet
from the branch pipe 7/, leading into the lower
end of the said casingj' from the pipe /', which,
as above mentioned, connects directly with
the pipe s.

The valve-stem G’ passes through a guide
J" and has between said guide and the valve
1" the coiled spring K", which has an upward
tension to close the valve I and open the
valve H". 'When the reservoir-pressure is
on the pipe s and through the latter on the
pipe /' and branch pipes g’ I/, the said pres-

sure will act against-the piston C"in the cas-

ing ¢ to retain the valve 7’ in its closed posi-
tion, and said pressure will at the same time
act against the valve H” and valve F' to re-
tain the latter closed and the valve " open.

“When, however, the reservoir-pressure is ex-

hausted from the main pipe-line M and pipe

-s, the pressure will be withdrawn from the

pipe /' and branch pipes ¢" &', and at such
time the pressure from the auxiliarvy reser-
voir 2 willact upon the upper end of the valve
7' to drive the latter downward and open the
passage m’ to the pipe ¢, and upon leaving
the pipe ¢’ will, through the branch pipe «,
drive the valve F"" downward from its seat,
the valve B being resisted in this movement
by the spring K and the valve 7’ being as-
sisted in its downward movement by the
spring I”. The upper end of the valve + is
exposed to the pressure of the air in the pipe
K’, and hence when the pressure is relieved
from the piston C” at the lower end of the
casing?' the pressure from the auxiliary reser-
voir @, acting through the pipe K’ and pas-
sage ¢, is enabled to open the valve +/. The
valves 7' F" will only remain open so long as
the pressure in the pipe K'is greater than the
pressure in the pipe /' and main pipe-line M,
and hence with any excess of pressure in the
pipe M and pipe f’ the valves » and F” will
close. The exhausting of the air from the
main pipe-line M by the engineer’s valve G
results in the opening of the valves # T
and the passage of the air through the pipe

“w' to the brake-cylinder L' and the applying

of the brakes to the wheels.

From the auxiliary reservoir @ a pipe M’
passes to the casing N’ of the valve shown in
Fig. 2,which controls the whistle or signal O’,
and said pipe M’ is connected by the branch
pipe P’ with the pipe Q', which passes from
the lower end of said casing N’ to the auxil-
iary pipe-line R’, which extends throughout
the train and leads at the engine to the whis-
tle or signal §'. At the engine the pipe R'is
connected with the main pipe I, passing
from the reservoir A by means of the connect-
ing-pipe T'. At the junction of the pipe R’
and pipe 1" is provided the two-way valve
V', which may be operated by hand. At the
junection of the pipe P’ with the pipe Q' isalso
provided a two-way valve W', which may be
operated by hand, either by the conductor
in the car or by one ot the passengers.” The
signal O’ may be sounded by the engineer
from his cab, and the signal §'is intended to
be sounded by the conduector or a passenger
in the car. .

The valve-casing N', with its interior mech-
anism, is fully illustrated in Fig. 2,in which
it will be observed that at the end of the cas-
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ing into which the pipe Q' leads is formed -

the eylinder X', within which the piston Y’
is adapted to have a reciprocating motion.
Through the piston Y'passes the valve-stem
a",which at the upper end of said ecasing N’
carries the valve 0’ which has a surface area
less than that of the piston Y'and is adapted
to be seated around the opening ¢, which
leads from the valve-chamber d'" to a sub-
stantially central chamber ¢ within the said
casing N'. The valve b" is given a normal
tension toward its seat f'' by means of the

! spring ¢ pressing against the outer end of
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said valve. Upon the stem «” within the
chamber ¢ are provided the projection h”
and coiled spring ¢, between which projec-
tion and spring is placed upon said stem a”
the shank 7" of the valve k", the latter being
adapted to openorclose the exhaust-port m'.
In the position in which the piston Y' and
valve 0" are illustrated in Fig. 2 the air from
the auxiliary reservoir « is enabled to pass
from the pipe M'into the chamber d" and
thence through the opening ¢” into the cen-
tral chamber ¢, whence it will pass to and
sound the whistle O'. When the piston Y’
and valve 0" are in the positionillustrated in
Fig. 2, to permit the sounding of the whistle
O’ the valve &' will be closed over the ex-
haust-port m'”; but when the valve b” is
seated and the piston Y'is moved toward the
pipe Q' the projection &', coming against
the shank j of the valve k", will turn the
latter upon its hinged connection and permits
such air as may be in the central chamber ¢"
to exhaust through the port m”. When the
valve b" is seated, no air from the reservoir
x can reach the signal O'. The valve b" is
elevated from its seat by air-pressure from
the reservoir A passing through the pipe L,
pipe, T, valve V', pipe-line R’, and pipe Q'
and acting against the piston Y'in the casing
N'. The pipe R, being connected with the
pipe L, will receive compressed air therefrom
when the engineer turns the valve V' to open
thecommunication, and hence when the valve
‘W' is in the position in which it is illustrated
in Fig. 2 the compressed air may pass through
the pipe Q' into the said casing N’ and act
against the piston Y’ to move it and through
it the stem «a' for the purpose, of opening the
valve b" and closing the exhaust-valve k",
Thus when it is desired to sound the signal
O’ the engineer will simply operate the valve
V’ to allow air to enter the pipe R’ for the
purpose of acting on the piston Y’ to open the
valve b"”, and thus permitting the air from
the r(/aservoir z to reach and sound the whis-
tle O'.

‘When the valve W' is turned to cut off the
casing N’ from the pipe Q', the compressed
air from the auxiliary reservoir x will pass
through the pipe M’, branch pipe P’, and pipe
Q'into the auxiliary train-pipe R’, and thence
said air will pass upward to and sound the
whistle 8. Thus the conductor is enabled to
signal to the engineer when desired. When
the engineer desires to signal to the conduc-
tor or to the passengers in the car, he will
simply turn the valve V' in order to direct
the air from the pipe L and branch pipe T’
into the auxiliary train-pipe R', and thence
the air will ascend through the pipe Q' into
the lower end of the valve-casing N’ and lift
the piston Y' and valve b", closing at the same
time the valve k. Under this condition the
air from the auxiliary reservoir ¢ will pass
into the casing and thence to the signal O, as
above described.

The weight of the piston Y’ helps to return

the valve b" to its seat ", and the upper end
of the valve-stem ¢’ is free within the valve
0", but carries a shoe or head »"” within a cap
s, Fig. 2, screwed upon the valve b”. Duar-
ing the descent of the valve-stem o the shoe
or head ¢ pulls downward on the valve b",
and during the ascent of the stem o'/, under
the action of the piston Y', the said head or
shoe 7"’ presses against the said cap s, and
thereby lifts the valve b from its seat and
compresses the spring ¢".

The valve within the casing N’ is utilized
wholly in connection with the signal O', and
is auxiliary to the main system, which is in-
tended for the operation of the brakes. The
auxiliary train-pipe line R’ carries no com-
pressed air, and is only used when a signal is
to be sent from the train to the engineer or
from the engineer to the train.

In each car of the train the main pipe-line
M may be provided with the auxiliary pipe
7', having at its upper end the valve 0"
within convenient reach of the conductor,
and by which, should occasion render neces-
sary, he may instantly exhaust the air from
the main pipe-line M and apply thereby the
brakes.

The plug-valve 7' and its connected piston
¢ (shown in Fig. 6) are similar to the plug-
valve P and piston O of the engineer’s valve.
(Shown in Fig. 8.) In the engineer’s valve,
when the parts are held depressed to a greater
or less extent by the handle d, the air from
the chamber V enters through the apertures
« and cushions the piston O, so that the en-
gineer on moving the handle d to its varying
intermediate positions may have a positive
force to work against and be enabled to more
accurately and conveniently set the lever-
handle d than would be the case if the valve
P were entirely free to fall to its lowest posi-
tion. Thesaid plug-valves +' P are, as above
described, seated at their upper and lower
ends, and below each valve is a chamber in
which the larger end of the valve may recip-
rocate. The opposite sides of the casings in-
closing the plug-valves r' P correspond in
form with the opposite sides of said valves
and closely engage the latter when said valves
are in their closed position.

‘When the valve »', Fig. 6, lowers from its
seats the air in pipe K’ passes around it and
also escapes below it, and through the aper-
tures '’ in the washer B’ acts against the
upper surface of the piston C”. The air at
opposite sides of said piston acts in opposite
directions, and hence the plug-valve ' auto-
matically opens more or less, according to the
varying air-pressure on the piston G, where-
by the flow of air toward the power-cylinder
may be kept under control.

The twin valves F'' II" are of importance
and are sensitive to the varying air-pressures
in the pipes KX’ and M. Any excess of pres-
sure at the upper side of the valve F" causes
the latter to leave its seat and permit such
excess to exhaust around it to the pipe f'.
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Thus should any undile pressure of air be
sent to the power-cylinder the same would be
prevented from improperly acting on the
brakes since such pressure would open the
valve F”. The position of the valves F 11"
fluctuates with the variations of pressure in
the pipes K' M, and hence the engineer by
thoughtfully operating the engineer’s valve
may regulate at will the degree of pressure to
be exerted on the brakes in accordance with
existing conditions, such as the character of
grades over which the train is moving and
othercircumstances,ashereinafter described.
Should an emergency application of the
brakesberequired,the engineer will promptly
exhaust the ait from the train-pipe by open-
ing the two-way valve ¢ in the pipe F, under
which condition the valve H" will fully close
and the full pressure of the air from the car-
reservoir will pass to the brake-cylinder and
ach in a well-known manner upon the brakes.

Thespecial construction of the valves shown
in Ifigs. 2, 3, 5, and 6 is new, so far as I am
aware, and I do not relinquish 1y right to
control them for other power mechanism or
system than those herein specifically shown
and described. . The invention is not, there-
fore, limited solely to the air-brake mechan-
ism nor to mechanisin using.air as the motive
force. '

The pipe w' is in effect simply a continua-
tion of the pipe K’ to the power-eylinder I
and has been given herein the letter w’' to
avoid possible confusion.

The operation of the mechanism compris-
ing the compressed-air system has been de-
scribed with reference to the construction and
movement of the various valves forming a
part of the system and illustrated in the ac-
companying drawings, and hence a brief re-
view only of the operation seems all that may
be necessary.

The pump or compressor C takes its air
from the tank or reservoir E and delivers it
through the pipe B to the main tank or res-
ervoir A, which by means of the pipe L is
connected with the lower end of the casing
for the engineer’s valve G, asshown in Figs.
1 and 3. Thelower end of the casing for the
engineer’s valve is connected with the main
pipe-line M by means of the chamber V and
branch W in order that the compressed air
from the reservoir A may enter the main
train-pipe line M and passthence tothe aux-
iliary reservoir « on each car of the train.

The main train-pipe M is also connected with |

the upperend of the casing for the engineer’s
valve in order that the pressure in said main

pipe-line may at the proper time exhaust.

through said casing and the pipe F, connected
therewith, and enter the auxiliary tank or
reservoir Il on the locomotive. Thereservoir
or tank I may thus be kept supplied with
air which has already been under pressure
and which is more desirable for the pump C
and tank A than ordinary atmospheric air.
It is necessary, however, that the auxiliary

tank or reservoir E be provided with the
valved inlets H, and I deem it desirable that
the said reservoir or tank E be also provided
with the weighted valve I, which will open
outwardly and permit the escape of the com-
pressed air from said tank or reservoir E upon
the pressure becoming unduly great in said
tank orreservoir . ThepipeF,intermediate
the tank or reservoir E and the engineer’s
valve, will preferably be furnished with the
valve g, which will only be used when the en-
gineerdesires tosuddenly exhaustthe air from
the main train-pipe line M into the open at-
mosphere. Thepressureoftheairinthemain
reservoir A and the pipe I,leading therefrom,
will retain the piston N and plug-valve P of
the engineer’s valve in their upward position
except at such times as it may be necessary
for the engineer, by the depression of the le-
ver d, to move said piston and plug-valve to
their lower position forthe purpose of cutting
off the supply of air from the pipe L and per-
mitting the exhausting of the air from the
main pipe-line M, through the engineer’s
valve-casing, to the tank E, or to the open at-
mosphere through the valve g. Theform of
the valve P is such as to enable the engineer
to regulate to a nicety the extent that the air
from the main pipe-line M shall exhaust.
The main pipe-line M is connected by the
pipe s with the valve-casing ¢, and thence by
means of the pipe w, having the automatic
check-valve y, with the auxiliary reservoira
of each car of the train, and at each car of
the train the pipe sis by means of the pipe
J'-connected with the casings of the two bal-

ancing or graduating valves shown in Fig. 6,

whose casings are connected with the valve-
casing ¢ by means of a pipe X', which passes
tothe brake-cylinder 1", . The auxiliary res-
ervoir « is by means of a pipe A’ connected
with the valve-casing ¢ and the arrangement
of the pipes and their branches is such that
the air from the main pipe-line M passes
through the pipe s and pipe w to the auxiliary
reservoir x and also to the lower ends of the
casings ¢' 7' for the balancing or graduating
valves shown in Fig. 6. o

The pressure of the air in the pipe s oper-
ates upon the piston H' to hold the latter at
its open position in order that the air from
the pipe M may enter the auxiliary reservoir
#, and also in order that the valve P’ may be
maintained upon its seat R’ for the purpose
of preventing the air in the auxiliary reser-
voir x from passing to the outlet- pipe K,
leading to the graduating-valves and to the
brake-cylinder I'. Upon the airin the main
train-pipe M becoming exhausted by the ac-
tion of the engineer’s valve the -pressure in
the pipe s will no longer maintain the piston
I’ in its open position, and at such time the
pressureof the air from the auxiliary reservoir
2 will act upon the piston M’ to open the valve
P’and close the exhaust-valve X', and atsuch
time the air from the auxiliary reservoir
will pass into the pipe X' and thence through
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the balancing valve-casings <’ j' directly to the
brake-cylinder L' for the purpose of applying
the brakes. Assoon astheengineer releases
the depressed lever d the pressure of air in
the reservoir A will elevate the piston-valve
N and plug-valve P of the engineer’s valve
and reéstablish the pressure in the main pipe-
line M and its branch pipe s, the result of
which is that the pressure of air in the pipe
s will reopen the piston-valve H'and close the
valve P’, thereby cutting off the escape of
the air f10m the au‘a]laly reservoir x into
the pipe K' and releasing the brakes.

The valves in the valve-casings ' j (shown
in Fig. 6) are subjected to the air-pressure in
the main pipe-line M through the branches ¢’
I ,and also to the air-pressure passing through
the pipe K’ to the brake-cylinder L', and by
means of the valves within the casings 7'y’
the engineer may effectually graduate the
pressure to be applied to the brakes. The
exhausting from the pipe M is controlled by
the engineer by the extent of the depression
of the lever d of the engineer’s valve, and in
accordance with the degree of exhaustion
from the pipe-line M the valvesin the casings
7' j' are opened or closed under the air-pres-
sure from the auxiliary reservoir . When
there is no exhaustion of air from the pipe-
line M, the pressure in the latter maintains
the plug-valve 7’ of the casing ¢ and the valve
I of the casing 5 in the closed position in
which they are illustrated in Fig. 6, but upon
the air in the main pipe-line M becoming ex-
hausted to a greater or less degree, so that
the pressure in the main pipe-line isless than
the pressure in the auxiliary reservoir «, the
air-pressureinsaidreservoirz,acting through
the pipes K’ and ¢, will act upon the upper
surface of the plug-valve +'and valve F' and
open the latter, thereby to an extent under
the control of the engineer opening the valve
7' to permit the passage of the compressed air
from the pipe K'to the pipe w', leading to the
brake-cylinder I'. The valvesin the casings
7' 3" graduate the degree of air-pressure to be
exerted on the brakes under the control of
the engineer, who will apply greater or less
pressure to the brakesin accordance with at-
tendant girecumstances. The gage r will con-
stantly apprise the engineer of the degree of
pressure existing in the main pipe-line M.

The method of effecting an emergency ap-
plication of the brakes has been described
hereinbefore.

It has been explained above that in case of
emergency the conductor or other person at
any car of the frain may, by means of the
valve 0", exhaust the air from the main pipe-
line M for the purpose of applying the brakes.

At each car of the frain will be provided
the whistle O’, connected with the auxiliary
reservoir « by the pipe M’, which is connected
by the branch P’ with the pipe Q’, leading to
the auxiliary train-pipe line R’. Intermedi-
ate the whistle O’ and the pipes M’ Q' is the
valve-casingN'. (Shown in detailin Fig. 2.)

The air-pressure in the pipe M’ retains the
valve b"” in said casing N’ in its closed posi-
tion, and when said valveisclosed the whistle
O'will remain silent, since no air at such time
will be able toreachit. When, however, the
engineer turns the valve V' inorder that com-
munication to the auxiliary train-pipe line
R'is established with the pipe L, leading from
the main reservoir A, the compressed air will
pass through said auxiliary train-pipe line
R’ and enterthrough the valve W', the lower
endof the valve-casing N', and, acting against
the piston Y', open the valve b”, at which
time the air in the pipe M’ will be enabled to
pass to and sound the whistle O'. The whistle
O’ and the connections just described enable
the engineer to signal to the conductor or
passengers in the cars should occasion ren-
der it necessary for him to do so. The whis-
tle O'is sounded by means of the air from the
auxiliary reservoir z, and the compressed air
which enters the auxiliary train-pipe line R’
from the reservoir A when the valve V'is
turned to permit the same simply operates to
open the valve b".

Upon the locomotwe is provided the whis-
tle S', which is at the end of the auxiliary
train-pipe line R’. This whistle S’ is oper-
ated from the cars or any one of them to sig-
nal to the engineer, and it sounds when the
conductor or other person in the car turns
the valve W' to establish a communication
between the branch pipe P’ and the pipe Q’,
leading to the said auxiliary train-pipe line
R'. TUpon this communication between the
pipe P’ and pipe Q' being established the air
from the auxiliary reservoir « will pass from
the pipe M’ to the pipes P’ Q', and thence
through the pipe R'to the whistle S, causing
the latter to sound. The air which operates
the whistle O’ passes through the valve-cas-
ing N', while the air which sounds the whis-
tle 8’ passes around said valve-casing N'.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Inpower mechanism, the mainreservoir,
and the pump for supplying the same, com-
bined with the engineer’s valve connected
with said main reservoir and with the main
pipe-line Dboth for the supply of said main
pipe-line from the main reservoir and for the
exhaust from said main pipe-line, said engi-
neer’s valve comprising within its external
casing the piston-valve and plug-valve oper-
able in one direction from a hand-lever, the
piston-valve being exposed to the pressurein
said reservoir and controlling the passage of
the air from said reservoir to the main pipe-
line, and said plug-valve being conical in
outline and seated at its upper and lower
ends atopposite sides of the passage through
the valve-casing through which the air from
the main pipe-line exhausts; substantially as
set forth.

2. Inpower mechanism, the main reservoir,
and the pump supplying the same, combined
with the engineer’s valve connected with said
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reservoir and also with the pipe-line, said en-
gineer’s valve comprising the casing contain-
ing the piston-valve and the conical plug-
valve operable in one direction by a hand-le-
ver and in the opposite direction by the pres-
sure from the said reservoir, said piston-valve
controlling the passage through said casing
of .the compressed air to the main pipe-line,
and said plug-valve controlling the exhaust
of the air from said main pipe-line; substan-
tially as set forth.

3. In power mechanism, the engineer’s
valve connected with the supply for. com-
pressed . air, the main pipe-line and the ex-
haust from said pipe-line, said valve compris-
ing the piston-valve at its inlet end for com-
pressed air from the source of supply, the
conical valve at its inlet end for the air ex-
hausting from the main pipe-line, the cham-
ber controlled by said piston-valve and lead-
ing to the main pipe-line, and the transverse
passage under the control of said plug-valve
intermediate the main pipe-line and the ex-
haust; substantially as set forth.

4. In power mechanism, the engineer’s
valve connected with the source of supply,
the main pipe-line, and the exhaust, and com-
prising the casing containing the piston-valve
and conical plug-valve and having at its inlet
end the annular chamber Q, inlets R thereto,
and the chamber V connected with the main
pipe-line, and at its exhaust end the trans-
verse passage intermediate the main pipe-line
and exhaust and having the seats k, m, atits
upper and lower edges for the reciprocating
plug-valve, said plug and piston valves being
adapted to be moved in one direction by a
hand-lever and in the opposite direction by
the pressure acting on the piston-valve; sub-
stantially as set forth.

5. In power mechanism, the valve-casing
provided adjacent to its inlet end with the
cylinder, and having at its opposite end the
transverse passage through which the fluid
must pass, combined with the piston located
within said eylinder and exposed to pressure
from said inlet and the comical plug-valve
adapted to reciprocate within and at a right
angle to the axis of said passage, said piston
having a surface area larger than that of said
plug-valve; substantially as set forth,

6. In air-brake mechanism, the main pipe-
line supplied from the locomotive, and the
auxiliary reservoir z, combined with the
valve-casing { connected with said main pipe-
line and with said reservoir by a valved pipe
supplying air to said reservoir from the train-
pipe, a return-pipe passing from said reser-
voir to said valve-casing, and the pipe pass-
ing from said valve-casing to the power-cylin-
der, said valve-casing having at its inlet end
for air from the main pipe-line the piston-
valve controlling said inlet, at its opposite
end the piston exposed to the air-pressure
from said reservoir, and at its intermediate
portion the valve exposed at its outersurface
to the pressure of air in said reservoirand be-

ing less in area than the said piston, said
valve controlling the passage from said reser-
voir to the pipe leading to the power-cylinder,
whereby upon pressure becoming exhausted
against said piston-valve the pressure in said
reservoir operating against said piston will
open said valve and permit communication
from said reservoir to said power-cylinder;
substantially as set forth. ‘

7. In air-brake mechanism, the main pipe-
line supplied with compressed air from the lo-
comotive, combined with the auxiliary reser-
voir on the car, the valve-casing ¢ on the car
and connected with said pipe-line, with said
reservoir by supply and return pipes, and
with the power-cylinder, said valve-casing
containing ab its inlet end the piston-valve
exposed to the train-pipe pressure and con-
trolling the inlet from the main pipe-line to
sald reservoir and at its opposite end the pis-
ton exposed to the pressure of the air in said
reservoir, while intermediate said piston-
valve and piston said casingis provided with
a central chamber connected by a pipe with
the power-cylinder and at one side of said
chamber with the valve also exposed to the
pressure of the air in said reservoir and con-
trolling the passage of said air from the res-
ervoir to said pipe leading to the power-cyl-
inder, said central chamber being provided
with an exhaust and a valve therefor; sub-
stantially as set forth.

8. In air-brake mechanism, the main pipe-
line supplied with compressed air from the lo-
comotive, combined with the auxiliary reser-
voir on the car, the valve-casing ¢ adjacent
thereto and intermediate said reservoir and
said main pipe-line, the pipe connecting the
inlet end of said casing to said main pipe-
line, the valved pipe connecting the said end
of said casing with said reservoir, the return-
pipe connecting said reservoir with said cas-
ing, and the pipe passing from said casing to
the power-cylinder, said valve-casing con-
taining at its inlet end the piston-valve ex-
posed to the train-pipe pressure, at its oppo-
site end with the piston exposed to the pres-

sure in said reservoir, at an intermediate

point with the valve exposed to the air-pres-

sure in said reservoir and having a smaHer:
area than said piston and being intermediate .

the supply for air from said reservoir and
the pipe leading to the power-cylinder, the
rod connecting said piston-valve, piston and
valve, the exhaust-valve operable from said
rod, and an exhaust-port from the central
portion of said casing; substantially as set
forth. »

9. In air-brake mechanism, the main train-
pipe supplied with the compressed air from
the locomotive, combined with the reservoir
on the car, the valve-casing { connected with
the main pipe-line and also by a valved pipe
with said reservoir for supplying the latter,
the return-pipe from said reservoir to said
casing, the outlet-pipe from said casing to the
power-cylinder, the connected piston-valve,
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piston and outlet-valve within said casing
and exposed respectively to the train-pipe
pressure and reservoir-pressure,and the grad-
uating - valves in said pipe leading to the
power-cylinder and connected with the pipe
passing from the main pipe-line to said valve-
casing, said graduating-valves being exposed
to the train-pipe pressure and to the pressure
of the air passing through the outlet-pipe to
the power-cylinder, and one of said graduat-
ing-valves comprising the conieal plug-valve
having on its stem the piston, while the other
graduating-valve comprises the stem having
upon its opposite ends the disk-valves; sub-
stantially as set forth.

10. In air-brake mechanism, the main pipe-
line supplied from the locomotive, the auxil-
jary reservoir on the car, and the main valve
controlling the inlet to said reservoir and the
outlet therefrom to the brake-cylinder, com-
bined with the graduating-valves in the out-
let-pipe to the brake-cylinder and connected
with the train-pipe whereby at their opposite
ends they are exposed to the train-pipe pres-
sure and to the reservoir-pressure, said grad-
uating-valves having their casings connected
and one of said valves comprising the conical
plug-valve exposed at its upper end to air-
pressure and at its lower end carrying a pis-
ton and being provided with the npwardly-
acting check-valve in the passage leading
over its reduced end, and the other graduat-
ing-valve comprising the stem having the
disk valves on its opposite ends and provided
with a spring tending to open one of said
valves and close the other thereof; substan-
tially as set forth.

11. Inair-brake mechanism,the main train-
pipe line supplied with air from the locomo-
tive, and the reservoir on the car connected
by a valved pipe with said main pipe-line,
combined with the auxiliary pipe-line con-
nected at the locomotive with the supply-pipe,
the valve V' for said auxiliary pipe-line, the
valve-casing N’ connected at one end with
the said reservoir and at the other end with
the auxiliary pipe-line, the branch pipe con-
necting the pipes at opposite ends of said cas-
ing and having the two-way valve W', and
the signal O’ connected with an intermediate
portion of said valve-casing, the said valve-
casing containing at its ends connected with
the auxiliary pipe-line the piston and at the
other end the valve adapted to be actuated
by the movement of said piston and control-
ling the passage from the reservoir to the pipe
leading to the signal, whereby the air allowed
to enter said auxiliary pipe-line from the en-
gine is enabled by acting against said piston
to open said valve and permit the air from
the reservoir on the car to sound the signal;
substantially as set forth.

12. The air-signal-on each car of the train,
and means for storing compressed air, com-
bined with means under the control of the
engineer on the locomotive for directing said
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air to said signals for sounding the latter;
substantially as set forth.

13. The signal on each car of the train, and
the auxiliary reservoir on each car of the
train, combined with means under the control
of the engineer on the locomotive for opening
the air in said reservoir to said signals for
sounding thelatter; substantially asset forth.

14. Theengineer’s valve connected with the

‘main pipe-line and having the exbaust-pas-

sage 1, chamber 5, and inlet @ to said cham-
ber, combined with the conieal plug-valve P
adapted to reciprocate within said passage n
and the piston O connected with said plug-
valve and exposed to pressure in said cham-
ber h to resist the movement of said plug-
valve; substantially as set forth.

15. The valve-casing having the central
chamber connected with the delivery-pipe,
the valve-chamber at one side of said central
chamber and connected with the main inlet-
pipe, and the cylinder at the opposite side of
said central chamber and also connected with
said main inlet or supply pipe, combined with
the piston in said cylinder and exposed. to the
fluid-pressure in said main supply-pipe, the
valve in said valve-chamber adapted to be
seated around the inlet to said central cham-
ber, and the connection intermediate said
piston and valve whereby the latter under
the pressure of the fluid in the supply-pipe
may open said valve and permit said fluid to
pass through said valve-chamber into said
central chamber and thence to said delivery-
pipe; substantially as set forth.

16. The valve-casing having the central
chamber connected with the delivery-pipe
and having the exhaust, the valve-chamber
at one side of said central chamber and con-
nected with the main inlet or supply pipe,
and the cylinder at the opposite side of said
central chamber and also connected with said
inlet or supply pipe, combined with the pis-
ton in said cylinder and exposed to the fluid-
pressure in said main supply-pipe, the valve
in said valve-chamber adapted to be seated
around the inlet to said central chamber, the
valve in said central chamber controlling said

exhaust, and the rod connecting said valves

and piston, the whole being constructed and
arranged and adapted to operate substan-
tially as and for the purposes set forth.
~ 17. In power mechanism, the reservoir z,
means supplying the same with the fluaid un-
der pressure, and the main valve controlling
the outlet therefrom and having the pipe
passing to the power-cylinder for supplying
the latter, combined with the casing j' in said
pipe and also connected with the pipe sup-
plying said reservoir, and the twin valves F",
H" in said casing and adapted to be moved
under the varying pressures at the opposite
ends of their casing; substantially as set
forth.

18. In power mechanism, the reservoir x,
means supplying the same with the fluid un-
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der pressure, and the main valve controlling
the outlet therefrom and having the pipe
passing to the power-cylinder for supplying
the latter, combined with the casing ¢’ in said
pipe and also connected with the pipe sup-
plying said reservoir, and the connected pis-

ton and plug-valve in said casing and exposed |

to the pressures at the upper and lower ends
of the latter, said plug-valve controlling the

passage through said casing of said fluid from 10
the reservoir; substantially as set forth.
Signed at New York, in the county of New
York and State of New York, this 25th day
of July, A. D. 1896.
EDWARD A. TRAPP.
Witnesses: »
Cuas. C. GILr,
"E. Jos. BELKNAP.




