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- UNITED STATES PATENT OFFICE.

FREDERICK W. EAMES, OF WATERTOWN, NEW YORE.

IMPROVEMENT IN VACUUM CAR-BRAKES.

Specification foi-ming part of Letters Patent No. 1'67,750.;- dated September 14, 1875 ; application filed
November 30, 1874.

To all whom it may concern:
- Be 1t known that I, FREDERICK W. EAMES,
of Watertown, in the county of Jefferson
and State of New York, ‘have invented cer-
tain new and useful Improvements in Vacu-
um - Power Car-Brakes; and I do hereby

declare that the following is a full,"clear, and

exact description thereof, which will enable
others skilled in the art to which it pertains
to make and use the same, reference being had

to the accompanying drawings, and to the let-

- ters of reference marked thereon, which form

- a part of this specification. | -
- This invention relates to brakes for rallway-

cars in which the power to operate the brakes

is produced by vacuum derived from the press-.

ure of the atmosphere, and applied through
the medium of connected chambers on the
train which'said vacuum is created. |

Theseveral features which constitute the sub-
Ject-matter of this patent consist, first, in the
combination,in a vacuum power-brake for rail-
way-trains, of a steam air-ejector, and an auto-
matically-operating valve, whereby the waste
steain, escaping from over-pressure in the

boiler, Is utilized as a braking power; second, {
the combination, in a vacuum power-brake, of

an automatically-operating steam air-ejector,

with a storing vacuum chamber or chambers, |
and the connecting brake-pipes, whereby the -

vacuum 18 made and retained directly in the

chambers of the train ; third, in the eo:nbina-

tion of a steam air-ejector and an automatic-

. ally-operating ejector-valve connected there-: |
with, with a vacuum chamber or chambers

and an intermediate check-valve, whereby a

storing of power upon the locomotive is made
by the direct action of the steam escaping

auntomatically through the valve to relieve the
boiler from undue pressure; fourth, in the

combination of a steam air- ejector and an .

automatically-operating valve connected there-
- with, with a vacuum-chamber arranged upon
thelocomotive, and a vacuum chamber or cham-

bers located upon each car, the brake-pipes :

and a two-way cock on the locomotive, where-
by the chamber upon the cars can be made to
operate the brakes upon the disablement of
the locomotive-chamber, or the several cham-
bers made to co-operate for joint action; fifth,
of a flexible piston, provided with a re-enfore-

!

- | ing-plate which has no circumferential or edge
attachment with said flexible piston, in com-

bination with the vacuum-chamber, whereby

the said plate serves as a shield to receive and

support the tlexible piston as it is forced up
agalnst sald plate by the pressure of the air
acting upon the entire area of said flexible
piston, for, as the flexible piston must have
free surface - movement in the cylinder from
the piston-stem to its connection with the cyl:
inder, so must the re-enforcing-plate be free to
periorm its functions properly at the time the

| exible piston most requires its support, and

|

allow said piston entire freedom from the out-
er edges of said plate when the vacuum is de-
stroyed; sixth, in the combination, with the
flexible pistons,having free re-enforcing-plates,
of the steam air - ejector, the locomotive and
car vacuum-chambers, and a brake pipe or
pipes uniting these parts, whereby the brakes
may be applied either from the locomotive or
each car; seventh, in the combination, with
separate tlexible pistons connected by a pipe,
of the brakes of each separate truck, so that
one piston will operate each set of brakes,
whereby the unequal adjustment or brakage
of one set of brakes or levers will not affect

| the working-efficiency of the others; eighth,

in -the combination, with the flexible pistons,

of the bell-crank connecting-levers, pivoted to

| the brake-beams by a swiveling joint, where-

by both the.trucks and the levers may have
a joint lateral movement or deflection, with-
out interfering with the proper movements of
the -flexible pistons; ninth, in the combina-

| tion of the cock-shifting piston, the three-way

cock, and 1ts spring, with the brake-pipe, lo-
comotive vacuum-chamber, and the steam gir-

eJector, whereby the cock may be opened and

closed, for the purpose of applying or re-
lieving the vacuuun, at the will of the engineer;

| tenth, in the combination, with the three-way

| vacuum-chamber, the braking mechanism, theé

cock, the vacuum -chamber, and the brake
mechanism, of a continuous rod or chain
uniting the several cars of the train, whereby

the cock of each car may be opened at once

throughout the train by the accidental sepa-
ration of the train at any point, to apply the

brakes to all the cars; eleventh, in the com-

bination, with the three-way cock, the car
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-eonnectmg rod or chain of the train, of | I have, for convenience of construction, ho-

the antomatic griping or locking device, |

whereby the said cock is held open “after the

separation, to mainfain the pressure on the |

brakes; twelfth in the combination, with a

valve 1 in the breke -pipe connections, of a pis-
- ton which is open to the atmosphere and of a
~ larger diameter than said valve, to keep the
latter closed by the pressure of the outer air.

In the accompanying drawmgs, Figure 1
represents an elevation of a portion of a loco-
- motive and a car embracing my invention;
I‘1g 2, a-vertical longitudinal section of the
- same; Fig. 3, a top view of a car truck and
 frame embrecmw my invention; Fig. 4, a de-
~ tail view, ehowmg the three-way cock ‘closed

to close the communication between the vac-

‘uum-chamber and the brake apparatus ; Fig.

5, views of the coupling for the flexible brake-

plpes, Fig. 6, a vertical section of the flex-
ible piston eonnectmg with the vacuum-cham-
ber, showing the piston raised ; Fig.7, a simi-
lar view, showing the flexible piston down;
- Hig. 8, e top view of the locomotive vacuum-

ehamber and its connecting-pipes and the
~ two-way cock; Fig. 9, a top view of the auto-

matic grlpmg or loeklng device for the rod
or chain connecting with the three-way cock ;

and Fig. 10, Sheet 1,.a section showing the,
automatic velve of the air-ejector, the check-

" valve, and the valve for closin g the locomotive
| bmke—plpe |

The lecometwe has the usuel sefety valve
A Fig. 10, Sheet 1, which performs its usual |

function of relieving the boiler B from excess-
ive pressure by letting off the surplus steam.
For the purpose of carrying out my inven-
tion I utilize this waste steam to create, from

time to time, a vacuum to operate the brakes, _
by combmmg with such valve A an air-eject-

- or, C, and a chamber or chambers, D, to re-
- tain the vacuum, carried at any convement
point upon the _tmm_ I prefer to employ for

~ this purpose one of the usual puppet sa,fety- |

valves upon the steam-dome, the require-

ment: of the valve so employ ed being that it
shall be graduated to allow it to open at a

sligbtly-less pressure than the other dome-
- valve, in order that this valve shall be made
the one through which the bulk of the steam
passes; but this result may be  obfained

through a valve located at any point upon

the body of the boiler, so long as its func-
tion is automatic for the purpose designed.

Now, in order to retain the vacnum formed
in this manner until such time as it is de-
~sired to use it, and to prevent its application |
to the brakes when not required, I employ a
chamber, or a series of 'ehalnbers, D, to re-
tain this vacuum. These are fitted with
valves, and may be arranged in any conveni-
ent number upon any. part of the train; but
I prefer tolocate one upon the locomotive and

one upon each car, as shown in the drawings.
‘These vacuum-chambers D-may be put in

commumeetmu with the automatically-oper-

ating ejector C by a pipe, E, leading thereto.
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ever; cmnbmed this pipe 1B with the eJeetoi-

nozzle G of the safety-valve A, which consti- |

tutes the ejector, such connectmn of the pipe

E being made above the valve, as shown in
Fig. 10. The pipe E, eonneetmg the ejector

‘C'with the vacuum- .chamber D of the loco-
‘motive, is provided with a check-valve, a, ar-
ranged in any convenient part thereof the
function of which is to retain the vacuum
created by the opening of the safety-valve.

The operation of the safety-valve, above

descrlbed has reference only to its automatic
action: plodueed by an increase of the prese-
ure of the steam in the boiler.

There is another important function of thls .

valve A in connection with the operation of

| the brakes, which will be hereinafter de

scribed.
~ For the purpose of safety 1 prowde the

locomotive with automatic brekes I, oper-

ated from the vacuum-chamber D thereon by
means of a pipe-connection, G, closed by a

valve, b, Fig. 10, and which va,lve is opened
by a cmd e, rmmlng throughout the train,
and ser'ﬂng to open the said valve b by the_ |

‘tension exerted upon the cord ¢ and its lever

d by the separation of any portion of the train,

thereby utilizing any such accident to the

train as a direct means for applying the
brakes to the locomotive-wheels. - The chief”

feature of this part of my invention consisting
in combining, with the locomotive-brakes F,a

valve, b, operated in any suitable manner bv,

a dlrect attachment or connection with the
train, so that the accidental severing of. the

tram will at once apply the braking-power

«rlrHm

to the front end of the train, and thereby
stop it before it shall have left the rear part of
the tra,m, thus preventing many accidents
growing out of the eeeldentel seperatmn of

the cars.
The connection of the train- cerd % Wlth thls

controling-valve b may be made as shown by

"

‘the lever @, which is designed also to be with- -
in reach of the engineer for his control in cases

of emergency.

The locomotive- blekee may be connected to

‘pistons working in a cylinder, H, in any suit-

able way and by any: proper meene, the only
requirement being that the communication be-
tween the brake-cylinder and the vacuum- -
chamber or vacuum- producmg power shall be -
that the communication is opened' by the a,c-; _

cidental separation of the cars.

The releasing of the locomotive- bra,kes i8
effected by a cock, b, in the eylmder-mpe G,
and which is eontrolled by the engineer by
means of lever 0%, etteehed to eeld cock ‘as

shown in Fig. 1.

The car-trucks I are of the usuel eonetrue-"-'

tion, and the wheels are provided with any ap-

proved kind of brakes, J. To the floor-sills of .
each car I secure the chamber D, within which -
the vacuum is automatically fermed by the op-
eration of the ejector, and it is preferably lo-
cated between ‘two chambers, K, centemmﬂ* -
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flexible pistons L, and located one near each |.

truck, and with which the vacuum-chambers
D are connected by pipes M, in such manner
that the communication will be above the fiex-
ible pistons. The vacuum-chamber, however,
may be arranged near either end of the car.
Each flexible piston L bas, by this arrange-
‘ment, a single direct and separate attachment
to the brake-levers of each separate and inde-
pendent truck, so that the brakes of one truck

are mdependent of those of the other, in order

that any unequal adjustment, wear, or break-
age of either will not destroy the efficiency ot
the others.

The piston-chambers K are formed of eylin-
ders or cases, secured to the floor-sills of the
car, with its lower end open to the pressure of

the atmosphere, and having secured to its
open end a flexible piston, composed of a metal
plate, ¢, which is attached to the casing by

some flexible material, L, which must be im-

pervious to air, This meml plate ¢ 18 secured
simply through i1ts center to the flexible head
L by means of a short bolt or stem passing
through the flexible head, and clamped or
screwed to the plate. The circumference of
the plate e is, therefore, free from the flexible
head, but travels with it, and serves to re-en-
fowe it by giving it greater strength. The
separate flexible pistons are connected each
to a separate bell-crank lever, N, the upper
end of the short arm f of which is pivoted to
the inner brake-beam, while the lower end of
said short arm f is connected by a rod, g, to
the lower end of an arm, A, I'igs. 2 and 3 pLv-
oted to the outer brake-beam of each truck,
and controlled by separate and independent
pistons, located near the inner end of said
truck, above the line of the same, and out of
the way of-snow and other obstr uctions The
upper end of the short arm f of each bell-crank
lever N is united to the brake-beam by a swivel-
joint, ¢, for the purpose of allowing of the lat-
eral or swinging movement of the trueck.

. This method of connecting the bell-crank
levers to the brake-beams has the advantage
of dispensing with a fixed fulerum, and bring gs
the brake-shoes J with equal pressure against
- both ends of the fruck without regard to the
unequal wear of the brake-shoes, which is a
matter of very great importance.

This construetion and connection of the beli-
~ crank levers has another advantage by reason
of their more rapid and least powerfal move-
ment at the beginning, and more powerful and
least rapid movewment at the time when the
power is most required. This effect 1s ob-
tained by reason of the upper connected end
of the short arm moving backward, and the
lower end moving mward and upward, pro-
ducing a sort of toggle-joint action.

Thls arrangement will apply equally well
between the wheels, provided the lower end
of short arm be a;ttached to the inner brake-
beam, and the upper end of said arm attached
by the connectmg-rod g to the outer br&ke-
 beam. S

1 described hereinafter.

|

i

The employment of the separate and inde-
pendent pistons L in connection with separate
and independent trucks has the important ad--
vantage of rendering a total disablement of
all the brakes of a car almost impossible, for
if one piston or any part of its attendant mech-
anism should become inoperative from any
cause the other will remain intact and oper-
ative.. This arrangement renders the brake-
connections more effective, less expensive, and
largely avolds any liability to demnﬂ'ement of
the brake mechanism.

I have described the vacuum-chambers D as
connected with the chambers of the flexible
pistons, and the object of such connection wﬂl
be presently stated.

In connection with the vacuum-chamber D
and the chambers of the flexible pistons L, 1
employ two separate and distinet pipes, _ar-
ranged uponthe car-frame, extending through-
out its entire length, and oonnectmg with the

pipes H. One of these pipes, O, Fig. 3, has

an open and perpetual commuumatwn Wlth the
chambers of the flexible pistons by means of
the branches O!, and a valved communication
by the branch O? with the vacuuam-chamber,
and connected with the vacuum-chamber D
of the locomotive. The communication O° 18
closed by an outwardly-opening check-valve,

4, Fig. 2, with the vacuum-chamber upon each

car, while the other pipe P connects with the
vacuum- chamber only by the branch O° Fig.
3, the -object of which 1 will now describe.
The first-mentioned pipe O is for the purpose

| of applying the brakes directly from the vac-

uam-chamber upon the locomotive, and by
means of the vacunum within 1t whenever a
communication shall be opened between said
chambers on the locomotive and the flexible
pistons, in a manner to be presently deseribed.
The communication of said pipe O with the
vacuum-chamber D of the car is for the pur-
pose of utilizing any surplus vacuum ei-
ployed in stopping the train to exhaust the
air from the said car vacuum-chamber, there-
by accomplishing the double and snnultane-

ous operation of stopping the train and creat-

ing a reserve force for an emergency, or an
auxiliary power, as will be, also, inore fully
‘The second pipe P
communicates withthe vacuum-chamber of the
car, as stated, for the purpose of utilizing the
stored-up power of the car vacuum-chamber
to apply the brakes by opening the communi-
cation between said chamber and the flexible
pistons by a vacuum created directly from the
gjeetor, or by the vacuum in the locomotive-
chamber. This communication i1s made by

‘means of a three-way or other suitable cock or

valve, Q, arranged in the pipe M, connecting

i the car vacuum - chamber with the flexible

pistons, as shown in Figs. 2, 3, and 4. This
cock or valve  1s of such constructlon as to
open a communication between the vacuum-

chamber D and the flexible pistons L to ap-

ply the brakes, or a communication between
the flexible pistons and the- outer .air by an



tons of the cars;
“dent to the locomotive- chamber, the brakes
“may be applled by the vacuum in the car-
chambers; or, in the event of a great emer-
- gency, both these means may be employed 1:0.

.=..,0pe11 branch, Q’, Fig.. 4 to release them The
first eperetlen is eﬂeeted by turning the valve:
Q. as shown in Fig. 2, whenever the vacoum:

~made in the pipe P 1s exerted upon a sma,lL

-piston, R, Flg 4, or diaphragm connected

.with eeld pipe P and the handle % of the|
.cock; or it may be made by means of a rod,.
- __.Hehaln, or cord, I, attached to the cock, eml@
-connected throughout the train, said connec-:
‘tion serving to automatically epen the - cock:
~when the train is accidentally disconnected.
This connection is shown by a bell-crank, m,:
pivoted on the frame, and attached to the;
.other end %' of the cock handle k. ' In order:

| ;sjto hold the cock Q open when the connection :
[ is broken bV the severing of the train, I ar-
-range a griping device, Fig. 9, consisting of a§§
- ‘lever, n, pivoted upon the frame SO a3 to bear,

by its short end »/, upon the rod ! and hold 1t_j
from moving baek and thus keep the cock.
otherwise the
-opening of said cock would be followed by in-
~stantaneous closing. This automatic griping
- device I propose to arrange at any convenient
‘place upon each car-frame, and its operation
‘must be such as to allow the connection [ to

-open and the brekes applied ;.

‘be applied forward to open said cock, and to

“immediately bite upon and hold or elemp said

‘connection against the recoil of a spring, o,
connected with the cock-handle k.

car or cars are stopped the griping device is
When |
‘such vacuum in the pipe P is released the
- cock Q is turned to release the brakes by the

‘released by any of the train hands.

_recoil of the spring o, conunected to the handle

k of the cock, which closing of the cock draws
the plston R forw.:urd by a positive movement,.
‘tbus again restoring the communication of the

- . flexible pistons with the outer air through the
“branch @/, to allow them to descend by thEII'..

-own welght

. The brakes may be epphed Wholly and en-
tirely without the aid of the vacuum contained
in the car-chambers D by opening the commu-

‘nication directly between the vacuum-cham-
“ber under the locometlve and the fiexible pis-
or, in the event of an acei-

~ 8top the train. |
These vacuum- chambers have eommumee—

.;:i;'tlon ‘with each other throughout the train,
wherein the vacuum formed in one is also

- formed in all, both automatically and at the
- option of - the engineer.

- I have described the eJeetor valve A as be-
-ing made automatic by the pressure of the
steam; but this valve may be rendered auto-

 matic in another way—that is, by attaching |
. to said valve a cord, p, Fig. 1,ranning through-

. out the train, which shall operate the valve A

- whenever any sufficient tension is put upon it.

- The vacuum-chamber D of the locomotive
,;_ is provided with a two-way ceck q, Figs. 1

the connecting-pipes -F, Fig.
connects the vacuum- chember D with the au-
tomatic valve A, and the pipe E? connects the
| branches E? and E*, by means of the two-way

cock ¢, while the plpes E? and E* are put into
communication with the open air through the
the open branch E® and it -is by this arrange-
‘ment of pipes with the eock that communica-
tion is made -first with the flexible pistons

When the |

‘spring,

a hendle, r,and. whleh serves to open commt-

nication between said vacuum-chamber and
either brake-pipe, O or P, to apply the brakes
in either manner debembed or with the open

air, to release them, said eock q being located
in any convenient manner at the JIlIlLthIl of -

through the pipes BE* and. O, to. apply the

brakes directly from the lecomotlve seeond, N
to open the eommumcetmn between the pipes

E¢ and O and the open branch Ef, to release
said brakes; third, to open the cemmuluce-

tion between the.vacuum-chamber D and the
pipes E? and P, to apply the brakes by means
of the car Vecuum chamber; and, finally, to
open communication between sald pipes B3
and P and the open bra,nch E?%, to 1eleese S&ld

brakes.

The two-way ceck q in Flg
the position to :31,]_:)};)15r the brekee through plpes
E* and O.

anism,but these pipes terminate at the end of

‘each ear, and are provided with flexible pipes
S, by whleh connection is made tfrom one car

to the other. The eouplmgs of these pipes

‘are of such construction as to allow of the

coupling of the cars whichever of thelr ends

mey be brought together. | |
- In the event of the seperatmn of the train

| it.is necessary. to 11131:&1’1t15r and tlghtly close
‘| the ends of the flexible pipes. This is effected
by means of a valve, T, Fig. 5, placed in each

half of the coupling U n such manner that
the stem of each valve holde the other off its
seat to allow the passage of air when the pipes

are connected, but which will close as soon as
‘they are dlseeunected thereby rendering. the

‘braking mechanism of each car mdependeut_ |
of the other.

This closing of the va]ves Tis. eﬁ’ected by

‘the pressure of the air upon a piston-valve,V,
| carried by the valve-stem beyend the: point at
which the flexible pipe S is connected with
the valve-casing U, and which piston V, hav-

ing a greater eree than the valve T, ‘must

,_ necesserlly act, by the pressure of the air from
‘the open end of the casing, to close and keep

it closed with a relative force equal to.the dif-
ference in the area of their surfaces presented

to the pressure of the atmosphere. -

To insure the instant action of this valve,.a

car is provided with the usual devices for ap-

;;;;,u_a»nd 8, opereted by the engmeer by means, of | plymg the hand- brake,s. |

P T )

.................
..........
....................

8. The pipe Dl_

8 1s shown in

I have desembed the bmke plpES o and P,
‘and their connection with the braking mech-

8, is placed behind it, which serves to
seat the valve, while the pressure of the at-
‘mosphere upon the greater surface of the pis-
ton holds the valve firmly upon its seat. Each
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ing each -Set of brakes, whereby the unequal

1. In a vacuum power-brake for railway- | adjustment or brakage of one set of brakes

trains, a steam air-ejector, in combination
with an automatically-operating valve, sub-
stantially in the manner and for the purpose
herein set forth. " -

2. The combination, In a vacuum power-
brake, of an automatically-operating steam

air-ejector, C, with a storing vacuum chamber

- or chambers, D, and the connecfing brake-

pipes O and P, substantially in the manner

and for the purpose herein set forth.

3. The combiration of a steam air-ejector,
C, and an automatically-operating ejector-
valve, A, connected therewith, with a vacuum-
chamber, D, or chambers, and an intermedi-
ate check-valve, a, substantially in the man-
ner and for the purpose herein set forth.

4, The combination of a steam air-ejector,

C, and an automatically-operating valve, A,
connected therewith, with a vacuum-chamber,
D, arranged upon the locomotive, and a vacu-
um-chamberor the chambers located upon each
car, the brake-pipes O and P, and the two-
way cock ¢, substantially as and for the pur-
pose herein set forth.

5. The flexible pistons L, provided with &
re-enforcing-plate, ¢, which is free from cir-
cumferential or edge attachment with said
piston, in combination with the vacuum-cham-
ber K, whereby the said plate serves as a
shield to re-enforce the flexible piston under
the action of the vacuum ouly in the cylinder,
as herein set forth.

6. The combination, with tlie flexible pistons
L, of the steam air-gjector C, the locomotive
and car vacuum-chambers D, and the brake-
pipe O, uniting these parts for joint operation.

7. The combination, with the flexible pis-
tons L, of the steam air-ejector €, the loco-
motive and car vacuum-chambers D, and the
brake-pipes O and P, uniting these parts ior
joint operation. |

8. The combination of the separate flexible
pistons L with each truck, one piston operat-

}

or levers will not effect the efficiency of thie

| others. -

9. The combination, with the flexible piston
L, of the bell-crank connecting-levers N, piv-
oted to the brake-beams by a swiveling joint,

14, whereby both frucks and the levers may

have a joint lateral movement or deflection, -
without injury to or interrapting the working

of the flexible pistons.

10. The combination of the cock-shifting
piston R, the three-way cock Q, and the spring
0, with the brake-pipe P, the locomotive vac-
num-chamber D, and the steam air-gjector C,
whereby the cock may be opened and closed,
for the purpose of applying or releasing the
vacuum at the will of the engineer.

11. The combination of the three-way cock
Q, the vacuum-chamber D, and the brake
mechanism of a continuous rod or chain, I,
uniting the several cars of the train, whereby
the cocks of each car may be opened at once
throughout the train by the accidental separa-
tion of the train at any point to apply the
brake to all the cars. |

12. The combination, with the three-way
cock Q, the vacuum-chamber D, the braking
mechanism, the connecting rod or chain ! of
the train, of the automatic griping-lever n,
whereby the said cock is held open after the
separation, to maintain the pressure on the

brakes. -

13. The combination, with the valve T, of
a piston, V, which is open to the atmosphere,
and of a larger diameter than said valve, to
keep the latter closed by the pressure of the
outer air, substantially as herein set forth.

In. testimony that I c¢laim the foregoing 1
have affixed my signature in presence of two

witnesses.
~ FREDERICK W. EAMES.
Witnesses: ~
A. E. H. JOHNSON, -
J. W. HAMILTON JOHNSON.
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