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To all whom it may concern :

Be1t known that I, CITIARLES W. LANPHER,
a cltizen of the United States,residing at Nor-
wich, in the county of Chenango and State of
New Yeork, have invented certain new and use-

ful Improvementsin Automatic Constant-Vac-

aum Car-Brakes; and I do hereby declare the
following to be a full,clear, and exact descrip-
tion of the invention, such as will enable others
skilled in the art to which 1t appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters or figures of reference marked thereon,
which form a part of this specification.

My invention relates to improvements in au-
tomatic constant-vacuum brakes; and the ob-
jects of my lmprovements are, first, to pro-
vide a brake for railroad-cars which shall be
automatically applicable when the train re-
mains intact and is running in either direction,
and also when the train is separated by acci-
dent or otherwise; second, to provide novel
means for couplmﬂ the pmts of the vacuum-
producingandair-conductingdevicestogether;
and third, to provide novel combinations of
the parts of which the mechanism is composed,
as will be more fully explained hereinafter. I
attain these objects by the mechanism and
combinations illustrated in the accompanying
drawings, 1n which-—

IFigure 1 1s a side elevation of a locomotive,
its tender, and a portion of a car, showing the
air - exhausting device placed on the engine,
pipes for the admission and exhaustion of air
to and from the brake-cylinder, sach cylinders
placed upon the tender and car, and the rods
for connecting the pistons to the brake-levers.
Kig. 2 1s a bottom view of a portion of the en-
gine, tender, and car, showing the brake-cyl-
inders, theair-pipes, and the mnethod of arrang-
ing them, and the brake-beams and their con-
nections. Iig. 3 1s asectional elevation of the
alr- PEh“lllSTIl’lg apparatus, showing a portion
of the air-pipes, a valve and a three -way cock
for regulating the passage of the air, and the
body of the air-ejectorand the internal arrange-
ment oi its parts. Fig. 4 1s a-plan view of the
couplings for the hose used between the cars,
showing the method of uniting the portions
thereof and of attaching the hose thereto, and

- Fig. 5 1s a sectional elevation thereof. Fig. 6

1s a sectional elevation of a cock to be attached

to the ends of each one of the air-induction
pipes. Ifig. 71s a sectional elevation of a shid-
ing or extensible valve to be placed at the ex- gy
treme ends of alr-eduction pipes, the method
of uniting the parts being shown. If1g.81s a
sectional elevation of one of the brake-cylin-
ders, showing the three chambers thereof, the
pistons, and portions of their rods. Iig, 9 of 6o
Sheet 2 shows a portion of alocomotive, tender,
and car, it being a bottom view thereof, and
showing the same form of brake-cylinders as
1s shown in IFigs. 1, 2, and 8§ of Sheet 1, but
with a single row of pipe, and the method of 65
applying it so as to caunse it to perform the
functions perforined by the two rows shown
in Fig. 2, Sheet 1. Tig. 10 is also a bottom
view of a car having attached to it a modified
form of brake-cylinder, showing 1ts arrange- 4o
ment with reference to the air-pipes and to the
brake-lever, and also how it may be used in
connection with two lines of pipes. Ifig.1l1sa
central sectional elevation,showing the modi-
fied form of brake-cylinder shown in Ifig. 10, 75
and the manner of connecting therewith two
lines of pipes. Fig.12 1s a sectional elevation
of a brake-cylinder and 1its piston, showing
how they may be used in connection with a
single line of pipe; and Xigs. 13, 14, and 15 8o
are elevations (13 and 15 being In section) of
different forms of valves for use in the air-
pipes when only one line is employed.
Similarletters refer to similar parts through-
out the several views. 83
This type of braking mechanism may be ap-
plied to any form of lowmotwe, tender, and
car, it consisting, primarily, of an air- exhauster
of the construction shown, or of any others
that will readily produce the required vacuum, go
a pipe or pipes for conducting the air con-
tained therein, and in the brake-cylinders to
the exhausting apparatus, and thence to the

atmosphere; brake-cylinders, having in them

chambers for the reception of airand the move- 95
ment of the pistons, rods, or chains for con-
necting the pistons to the brake-levers, and
sultable couplings for connecting the air-pipes
between the cars or between them and the
tender and engine, the parts being constructed, rco
combined, and arranged substantially as here-
inafter described, as a consequence of which
they are caused to perform the functions as-
cribed to them.
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In constructingandapplying my brake mech- | inders the application of the brakes will be ac-.

anism I first provide any suitable air-exhaust-
ing device, by preference such an one as is
shown in detail in Fig. 5, it being adapted to

the receptiion of two lmes of air-pipes, A and |

A’, which are secured to the case A®of .the
mstrument the upper portion of which 1s
provided with a nozzle, A%, for the reception

- of a steam-pipe, A%, which connects 1t with
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the steam- ﬂ‘enerdtm, as shown in Ifig. 1.

Within the case A% a short distance below
where the steam enters, there is placed a disk,
A®, having in it a ta.pering pipe or aperture,
AS, through which the steam passes, it being
directed through a carved neck of the case to
a pipe, A7, by which it is conducted to the
smoke.box of the generator, or it may be into
the atmosphere at such a height as tocause it
to pass over the train when vunnin gs oritmay
be conducted back info the water-tank of the
engine for the purpose of being utilized to heat
the water.

In that portion of the case of the exhauster
to which the pipes A and A’ are attached
there is placed a valve, A% which opens up-
ward, and in the pipe A’, at some convenient
point, there is placed a three-way cock, A”.
The exhauster is to be atfached to the genera-
tor at some convenient point, it being so lo-
cated as to be conveniently manipulated by
the engincer, there being between 1t and said
generator a cock or valve for controlling the
admission of steam thereto. Tlhie two lines of
pipes A and A’ extend from the exhauster,
passing under the tender and each of the cars
of the train, they being connected between

-each of the cars and between the cars and the
tender by flexible hose, which are supplied with

suitable conplings, soon to be described, and
made to cross each other befween the cars, as
shownin Ifig. 2. This crossing of the hose ob-
viates the necessity of using male and female
couplings, and makes them capdble of nniver-
sal apphcatwn without reference to the IGIEL-
tive positions or heights of the cars.

Under each of tlm cars, and under the ten-
der, i1f desired, there is placed a cylinder, B,
the construction of which is clearly shown by

- Fig. §, 1t being composed of three chambers,

B/, B? and B3, the one, B’ being in the center

and of larger dimensions than the end ones,
1n each of which there is placed a piston, B

which may be made of cast-iron or of any

- other metal, their peripheries being provided

55

with a pa,cking-of leather, rubber, or other

~ sultable substance.

- the cylinders,

To the outer ends of the parts B/ and IB* of
heads are attached, which are

- provided with proper packing-boxes for the

60

purpose of preventing the passageof airaround
the piston-rods I°B°,to the onterends of which
chains or rods or chains and rods B° are at-
tached, the opposite ends of which are con-
nected directly to the levers B" of the brakes,

- so that as avacunm is formed between the pis-

tons and air is admitted to the ends of the cyl-

|

complished.
For the purpose of permitting the air to be
exhausted from and admitted to the cylinders

70

the two lines of pipes are connected thereto

as follows: The pipe A is connected to the cen-

ter chamber of the cylinders and the pipe A/

with the end chambers. These pipes, when
connected by the hose, a4s above described
form a continunous line from the rear end of the
train to the exhauster on the engine,the one A’
being supplied near said exhauster with a
three-way cock, A%, as previously stated. -
The couplings to be used between the cars
are shown in Iigs. 4 and 5, they consisting of
two parts, Cand C’,each of which is provided
upon its outer end with a projection which ex-
tends beyond the body of the part, and is de-
signed to hold the flexible hose securely there-
on, when it has been passed over the projec-
tion and properly clamped, as shown, or se-
cured in any other suitable manner. KEach of
the parts of this coupling 1s provided with a
seat, C% upon which the opposite part rests,
as shown in I'ig. 5, the seats being nicely fitted
and ground together, or having rubber gas-
kets fitted thereon, so that no air can escape or
enter between them. They arc held in their
relative positions by means of springs €3 C3
which are bolted upon, or otherwise secured to
the parts C and €’ of the coupling, each of the
parts being provided with a recess or groove,
into which projections upon the inner surfaces
of the springs enter, and the parts are held to-
gether by the combined action of these springs
and the pressure of the atmosphere. The hose,
in the centers of which the couplings are placed,
are shown at C° C°, there being one in each of
them. This coupling is regarded as being
novel in its construction, and 1ts use 1s pre-

ferred ; but so far as the combination of the

parts is concerned any other of suitable form
may Le adopted, or metallie couplings may be
dispensed with and the hoseand pipesanited by
means of a cocl, C° such as is shown in Ifig. 6
and a plain piece of hose,the cock 1 such case
being screwed upon the end of the pipes A A’
and having upon its outer end a curved part,
for the reception of the hose, it being provided
with an annunlar projection,over which the end
of the hose is slipped for the purpose of caus-
ing it to beretained in position. These cocks,
when used, must all be open with the excep-
tion of the one atthe rear end of the line, which
must be closed.

To one or both ends of the connecting-hose
(C° CS there is secured a valve, D, the construe-
tion of which is shown in Ifig. 7, its office be-
ing to close the ends of the pipes in the event
of the cars of the train bejng separated while
running, such a valve being placed at the ex-
tremities of A under each car. This valve con-
sists of two parts, D’ and D?, the former slid-
ing telescope-like in the latter, its inner end
being closed, and its periphery near its closed
end being provided with a series of air-pas-
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sages, D3, so that the air passing through it
may enter the chamber in the portion D7, or
be shut off theretrom, owing to the position of
the part D’ therein. In practice the hose 1s
attached to the neck formed on part D? and
springs D*may be provided for preventing the

separation of the parts in ordinary use, they

being arranged as shown, so that projections
upon their ends may enter grooves formed in
the part D? for that purpose. Should the train
become separated while ranning, the strain
upon the hose would cause the. part I’ to be
drawn outward until stopped by the springs
falling into the recesses formed in the surface
of the part D? and coming in contact with the
shoulders D> D°, at which time the air-pas-
sages D® will have been drawn out of the cham-
ber, and will be covered by the wall of D? in
such a manner as to prevent the entrance ot
any air to the pipe A. :

The operation of the air-exhauster and the
three-way cock will be as follows: Steam is
admitted through the nozzle A3, and passes
through the chamber lLeneath 1t, and enters
the funnel-shaped pipe A% carrying with it the
alr 1in the vicintty, and a vacuum 1s formed in
the chamber surrounding sald pipe, which
causes thevalve A? to rise, when the continued
action of the steam entering the exhauster
causes a vacuuin to be produced 1n the pipe A.
The air 1s also, by the same operation, with-
drawn from the pipe A’ when the three-way
cock A% in said pipe is in the position shown
in Fig. 3. This efflux of airis continued until
a vacuum is formed in the pipes and the cham-
bers connected with them, and so long as the
cock A% remains in the position shown a vac-
unm will be maintaiped; but if the plug in
said cock 1s turned one-quarter around, so as
to cause the air-passages in it to register with
the pipe and the induction-opening on its un-
der side, the pipe A’ will be cut off from com-
munication with the exhausterand putin com-
munication with the atmosphere, which will
resulf in filling the end chambers of the brake-
cylinders and applying the brakes.

In operating this brake mechanism, steam,
as before stated, 1s admitted to the air-ex-
hauster when the train starts on its trip, and

is not shut off untilit has reached its final des-

tination. -Asabove stated, a vacuum is formed

in the pipes A and A’, the air passing out |

~through pipe A/, causing avacuam to beformed

55
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in the end chambers, B/ and B2 of the c¢ylin-
ders, and that passing out through pipe A
causing avacuum 1n the centerchamber there-
of. Iun applying the brakes, atter the vacaum
has been produced, the engineer has only to
turn the plug of the three-way cock to the po-
sition above described, thereby closing the
communication betweeu the pipe A’ and the
exhauster, and allowing the atmosphere to en-
ter the end chambers of the eylinders attached
to the different cars of the train. The pistons
in the cylinders, onn account of the pressure
applied to their outer surfaces by the inflowing

tm—

brakes by acting directly upon the levers at-
tached thereto. Iorreleasing the brakes, the
plug of the three-way cock 1s turned baek into 7o
its original position, as shown in Fig. 3, when
communication will be re-established between
the pipe A’and the exhaunster, and thus a res-
toration of the vacuum in said pipe A’ and in
the ends of the cylinders will be effected, it 73
having been maintained in the pipe A and in
the central part of the cylinders during all of
the time that the brakes have been applied.

In the eventof the parting of the train while
running the portion D’ of the vaive shown in 8o
FFig. 7 will be drawn out Dy the action of the
euble couplings of the pipes until its air-pas-

sages D? are covered by the wall of the ounter

part, D?, which will have the effect to prevent
the air from entering the pipe A, and thus the &g
vacuum will be preserved 1n the central cham-
ber of the cylinders; but at the same time the
separation of the hose-coupling on pipe A’
would admit the passage of airto said pipe and
the end chambers of the brake-cylinders, there- go
by applying the brakes to the detached portlon
of the tr: Lln

The modifications of this brake and of the
parts-of which it is composed are shown Dby
the figures constitating Sheet 2 of the draw- g3
1ngs, g, 9 thereot showing a modification by

~which one of the lines of pipe may be dis-

pensed with without interfering with the fane-
tions of the mechanism as to its operation
upon the brakes. In this modification one eyl- 100
inder is used upon each car, having in it two
pistons, as in the plan previonsly deseribed,
thelr connection with the brake-levers being
the same as in that deseription. In this modi-
fication only one line of iron or other suitable 103
pipe is used, which corresponds with the line
A’ shown 1 Ifigs. 2 and 3 of Sheet 1,16 being
supplied with suitable valves, cocks, and coup-

lings, asthere shown, anexhauster,and a three-

way cock, the location of the exhausteron the 110
generator being the same as 1n the first-de-
scribed plan, and also the hose-couplings be-
tween the cars and the cocks at the ends of the
pipes, each one of which is to be open, with the
exception of the one at the rear end of the rig
train, which 1s to DLe kept closed. Near the
brake-cylinder under each car there is placed
avalvetoregulate the communication between
the pipe A/ and the chambers or parts of the
ceylinders. Two valves for this purpose are 120
shiow, Oueiu FFig. 13 and the other in Fig. 15,
either one of which will perform the functions
required.

In Ifig. 15 there 1s shown a valve of positive
action, and in Ifig. 13 a valve which admits of 125
a partial application of the brakes in addition
to its performing all of the functions of the
valve shown in Iig. 15. The valve represent-
ed in Fig. 15 has four pipe-connections, it be-
ing designated as a whole by the letter I¥, F/ 130
designating the point where the air-pipe Ir?,
Fig. 9, which counécts the central chamber of
the cylinder to the pipe A’, and the valve is lo-

air, move toward each other and apply the | cated. At I there is attached a pipe, I', Fig.
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9, which comwunicates with the central cham- | piston If® rises above said p’tssage the air en-

ber of the cylinder. At I™ there are connect-
ed pipes E° 5, which establish communication
between the valve-case and the two end cham-
bers of the ¢ylinders. At If°thereis connected
a pipe which leads to the atmosphere, throu ﬂ*h
which the air escapes.

I{7 I¥7 represent a piston moving in a cham-
ber of the valve-case If, said piston having a
oreater sectional area than that of the piston
I8, which moves in achamber in the lower por-
tion of said wvalve-case, 1t being rigidly con-
nected with piston I, 1In the piston K7 there
is formed an annular groove, I°, from which
there extend passages I'Y K9 which lead to
the valve-chamber If'° in said piston,in which
there is placed a double-seated -wing-valve, F'.
This chamber communicates directly with
chamber F!? above the piston 7 by means of
the passages F'%, In the side of the case of
valve If there 1s formed a passage, I'4, which
permifs a constant communication to be kept
up between the pipe A/, through I, and the
groove I throughout the whole range of the
movements of the pistons If7 and IS,

IF° is a port leading from a valve-chamber,
IS, to a groove, I, formed in the piston F°,
and thence leading to the pipe at I

At I® there is shown a passage leading

from the passage It to the under side of pis-
ton I8 Passing through the pistons there is

a rod, the lower end of which rests upon a
set-secrew, which passes through the lower head
of the valve-case I, and-is provided with a set-
nut for holding 1t 1in its adjusted position,said
rod sustaining in its position the valve Il
The operation of the parts last described 1s
as follows: Steamisadmitted to the exhauster,
which exhausts the air from the pipe A’ and
the ports, passages,and chambers of the valve-
case If, which operation causes the valve I
to rise and the air to be withdrawn from the
end chambers of the brake-cylinders, and at
the same time from beneath the piston I8, A
vacuum is maintained in all of the spaces al-
lunded to so long as the exhauster is kept 1n
operation and the three-way cock 1s left in the
position shown in Ifig. 3 of Sheet 1. To apply
the brakes the three-way cock is turned so as
to cause its openings to communicate with the
atmosphere, when the valve I will fall to its
seat, and the vacuum in the central chamber
of the cylinders will be maintained, and the

air will enter the valve-chamber through the

passage 4, and pass through the groove I
and passages I''% and lift the valve Il to its
upper seat in the piston I¥7, thereby prevent-
ing the entrance of air into the chamber I'?
at which time air will be permitted to enter a
chamber between the two pistons, which will
cause a greater force to be exerted upon pis-
ton 7 than is exerted upon piston I% by reason
of the greater area of the foriner than of the
latter, and hence the pistons will be forced up-
ward; butastheyrise the groove I¥'"no longer
registers with the passage leading from the
valve-chamber IM% and as the lower end of

|

ters the chamber below said piston and passes
through the pipe I¥® and out of the case It at
I™4, into the pipe A/, and through 1t to the end
chambers of the brake-cylinders.

KExperience has shown that with every pre-
caution for securing tightness in the pistons
and joints of an intermittent vacuum-brake,
the force applied is maintained but a short
time without a re-formation of the vacuum in
the chambers of the brake-cylinders. In the
present case the moment the br ahes have been
normal pOSltlon and any air th%t may have
entered the centml chamber or the pipe A’ 1s
again ejected, and the valve I'! at once falls

to its seat, and at the same time the valve I'?

1s caused to rise, thus causing a vacuum to be
maintained in the central chamber of the cyl-
inders, at which time air has free aceess to the
end chambersof the brake-cylinders, which ap-
plies the brakes with the full force due to the
pressure of the atmosphere. In releasing the
brakes according to this plan, the three-way
cock 18 returned to its normal position, when
the valve I falls to its seat and prevents the
entrance of air to the central chamber of the
brake - eylinders. Should the train become
parted whilerunning, theatmosphere will enter
the pipe A’,and the action of the valve just
described, and consequently of the brakes, will
be the same as if the three-way cock upon the
engine had been turned to admit alr thereto;
or, in other words, the brakes will be a[)phed
to both sections of the train.

The valve represented in Ifig. 13, when used
in connection with the single line of pipe and
the other devices shown in Ifig. 9, does not re-
quire any change to be made in the apparatus,

either in the construction or arrangement of

the parts, and its operation 1s the same, with
the one exception that 1t possesses the advan-
tage of permitting
bmkes without applying their full force, it be-
ing placed in the same [)osuwn as that de-
scribed for the one shown in Ifig. 15. In this
description, & represents a valve-cas“e, which
corresponds to the one designated by IF in Kig.

15, and 1s of similar construction, it having the

necessary nozzles to which to attach the nec-
essary pipes. Leading from the induction-
nozzle G’ to the interior of the case there is a
rassage for air which leads to a chainber above
a piston, %, said piston moving in a cylinder
or chamber, 3, formed in the case G. G* In
this figure is a wing-valve. G° 1s the passage
above referred to, which leads from the nozzle
to the chamber above the piston G% G®isa
passage by which air may be caused to pass
into the chamber G* below the piston G% G
is a port leading from the chamber G to a pipe,
8. The piston of this valve has a hollow stem
fitting into and moving in a cylinder, G, to
which pins G are secured opposite to each
other, which move in slots formed in the cyl-
inder.

H is a plug, having a stem which runs ap

a partial application of the
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through the cylinder G% and enters the hol-
low stem of piston G - This plug is open at

~the bottom, and has a port or passage, H’,

10

5

20

.y

30

formed 1n 1t for the passage of air. In the
stem of the plug are two straight slots directly
opposite to each other and of equal, or nearly
equal, length with the stem of the piston.
There are also two helical slots formed in the
stem of plug H, as shown in Ifig. 14, one run-
ning from the top of each of the straight slots
to the Dbottom of the other. The pins G,

which move in the guiding-slots in the cylm

der 3%, project to the mmde of the hollow stem
of piston G* and enter the slots in the stem of
plug H. Between the top of the stem of the
plug and the inner upper end surface of the
piston G? there is placed a spiral spring, H?,
which holds the piston 1 its elevated posi-
tion, as shown in Fig. 13. For the purpose of
holding the plug Hinits proper position there
1S placed beneath 1t a spring, H? as shown,
the tension of which always keeps the plug up
to its seat, but does not prevent it from turn-

ing when necessary.

The operation of the valve is as follows:
The exhauster in taking the air from the main
pipe also take it from the chamber G® above
the piston > which causes the valve G* to
rise and permit the air to pass out of chamber
(z° through port or passage G7 and also

~ through port G* ifrom the pipe G2, and {from

35
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the center chamber of the brake-cylinder. A
vacuum is thus established in each compart-
ment of the brake-cylinder and above and be-
low the piston G* of the valve.

To apply the brakes, air is admitted to the
main pipe through the three-way cock, as be-
fore described, ELII(] the valve G* closes, pre-
serving the vacuum in the center chamber of
the brake-cylinder, and as the air enters the

chamber above the piston G*® of the valve at -

this instant there is a vacuum in each com-
partment of the brake-cylinder and in chamber
G* below piston G2, while above it there is an
alr-pressure which caunses the piston to de-
scend, which has the effect to turn the plug
half round. As a consequence of this move-

ment the port or air-passage H’ in the plug

no longer permits communication between the
passages or pipes H* and H?° but establishes
a communication between the passages G®and
H?®, and the chambersin the ends of the brake-
cylinders. The air being again exhausted from
the train-pipe at G/, and the chamber above
the piston G2 throuoh port G°, the spring H?
forces the piston bach toits most elevated po-
sition, and at the same time the valve G* 1s
raised and the vacuum in the center chamber
of the brake-cylinders is maintained solong as
these conditions remain unchanged.

In applying the brakes when the last-above

described form of valveis used air is admitted
to the main pipe, and the valve G* closes and
prevents the entrance of air below it,when the
piston G* descends and turns the plun H half
round, and the pipes G® and H* are brought
into communication through the port H’, and

]

| the pressurein the different compartments of

the brake-cylinders isequalized and the brakes

-are at once applied. Should the train become
_parted while running, the brakes will be ap-

~plied, as previously desu‘lbed when the valve -

shown in Ifig. 15 is used.

In p&ltl&]l'} applying the brakes by the use
of the last-described valve, air is continuously
admitted to the main pipe by the enginecer, and
when the piston G2 has deseended far enough
to bring the port H’ in the plug but slightly

~open to the pipe at H° the air will slowly enter

through said opening and pass through H/ and
H* to the end chambers of the brake-cylin-
ders. ~ When sufficient power, at the discretion

_of the engincer, has been applied tothe brakes,

the three-way cock formerly alluded tois turned
so as to permit the withdrawal of a portion of
the air from the main pipe, and thus allow the
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piston G2 to be raised by the spring H? far

encugh to allow the pluag H to be moved so as
to cut off the supply of air through H?® to the
end chambersof the brake-cylinders. Theplug
of the three-way cock 1s then turned to a posi-

tion intermediate between the two heretofore

described, by which means the port in plug H
1s made to stand between its two extreme po-
sitions, which will prevent it from communi-

cating with any of the passages, while the po-

sition of the three-way cock neither allows air
to enter into nor be withdrawn {from the main
pipe, at which time a vacuum exists in the
center chamber of the brake-cyvlinders and a
partial -air-pressure in their end chambers,
which has the effect to apply the brakes, but
with less force than when the full atmospheric
pressure isadmitted to the end chambers. The
brakes are relieved from this partial pressare
in the same way as when the full ’Ltﬂ]OSthl‘lC
pressure 1s used.
- The plan shown in Iigs. 10 and 11 differs
from that shown in Ifig. 9 only in that two cyl-
inders, each withone piston in them, areshown
in the former, instead of one cylinder with two
chambers contmmnﬁ pistons, as in the latter,
said eylinders being placed near the ends ot
the car, and the one shown in I'ig. 12 differs
from that shown in Fig. 9 only in that in the

former two cylinders are supposed to be used,

each of which are connected with a singleline
of pipe; but instead of using the two ¢ylin-
ders with one piston in them, one ¢ylinder
with a capacity equal to both may be used by
adopting the proper arrangement of levers tor
applying the brakes.

- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. Inabrake-operating mechanism in which
aconstant vacuumis maintained, substantially
as hereinbefore described, the combination of
an air-exhauster, two independent lines of air-
conducting pipes, one of which is supplied
with a three-way cock for controlling the in-
ogress of air to the brake-cylinders when the
brakes are to be applied, said pipes being ar-
ranged and connected to the cylinders sub-

Qo

95

100

105

LIO

IIS

120

125

130




10

15

20

25

6

stantially as described, whereby they are both |
made to act as eduction-pipes when air 1s o
be exhausted from said cylinders, and a cylin-
der placed under each car havingin it two pis-
tons arranged to operate substantially as de-
scribed, and for the purpose set forth.

2. Inabrake-operating mechanism 1n which |
a constant vacuum is maintained, the combi-
nation of an air-exhauster, two independent
lines of pipes for the passage of air, one of
which i1s provided with a three-way cock for
controlling the admission of air thereto, brake-
cylinders placed nnder each of the cars, and a
valve constructed and arranged substantially
as described, whereby the operator can admit
air to said cylinders in such regulated quanti-
ties as to cause the brakes to be applied with.
any required amount of force, up to the full
amount derived from the atmospheric press-
ure, substantially as described.

3. In abrake-operating mechanism, the com-
bination of an air-exhauster, two lines of pipes,
one of which is provided with a three-way
cock for regulating the amount of air admitted
thereto, and a brake-cylinder having centrally
arranged in it a vacuum-chamber of greater
diameter than are the chambers or parts in

which the pistons work, substantially as set
forth. |

250,822

4, Theherein-described valve for controllin g
the admission of air to the brake-cylinders in
regulated quantity, whereby the brake may be

applied with greater or less force, as described,

it consisting of a suitable case having the re-
quired nozzles to which to attach the different
pipes, a piston, a partially-rotating plug, and

springs for controlling the ingress to aund the

eoress from the brake-cylinders of the air used
in operating the brakes, the parts being con-
structed substantially as and for the purposes
set forth. | -

5. The sliding or telescopic valve, consisting

of the parts D D/, the latter moving in the

former and being provided with openings for
the passage of air, which, when the part D’ 1s
drawnoutward, willbecovered by theunbroken
wall of the part D, and the passage of air pre-
vented as described, the movements of the
parts being controlled by springs D* D?, as set
forth. |

Intestimony whereof ILaffix my signature in
presence of two witnesses.

CHARLES W. LANPHER.

Witnesses:
RoOBT. A. PARKE,
HOLDRIDGE OWEN.
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