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UNITED STATES

TAMES GRESHAM, OF MANCHESTER,

PATENT OFFICE.

COUNTY OF LANCASTER,

ENGLAND.

EJECTOR FOR VACUUM-BRAKES.

SRR A e M s ey e —

;JPT'“GEI’IOATIOT\J mlmmg pait of Lietters Pate*u No. 312, 991 dﬂ.uﬁd Febiuary 24, 1835

Application filed J une 30, 1384,

No. 29,725.

To il whonv it mway concerm: |
Be 1% known that I, JAMES GRESHAM, a
citizen of Great DBritain,
chester, in the county of Lancaster and King-
g5 dom of Great Britain, have invented certain
new and useiful Immprovements in Mechanism
used in Actuating and Controlling Vacuum-
Brakes, (for which I have obtained a British
patent, No. 5,109, dated November 23, 1881,

1o 2 French patent, No. 154,136, dated March 6,

1883, a DBelgian patent, No. 60,676, dated

Mareh 7, 1883, an Italian patent, No. 15,231,

dated March 14, 1883, and an Austro-Hun-

garian patent, No. 9,791, and No. 29,725, dated

g July 11, 1883;) and I do hercby declare the {ol-

lowing to be a full, clear, and exact deseription

of Lhe invention, such as will enable others

skilled in the art to which it appertains to

make and use the same, reference being had to

20 the accompanying drawings, and to letters or

ficures of reference nmrhed thereon, Whlch
form a part of this specification.

My invention relates to and consists in an

improved combination of ejector apparatus for

25 producing tbe partial vacuum (hereinafter

" called the “vacuum’’) required for actuating

vacuum-brakes for railway-trains with Inech

anism for bringing the ejectorsinto and out of

‘action, and for admitting air to and excluding
30. 16 from the pipes communlm‘tmw with dla-
phragms, pistons, or other ‘LppEbI"ltllS oiving
movement to the mechanism which -‘tpphes
and withdraws the brakes from the wheels of
the train. -

The object of my nwentlon is to combine all
the apparatus for actuating and controlling
the brakes in one conneeted apparatus oper-
ated by one handle.

My improved mechanism is applicable for
40 either simple or automatic vacuum-brakes.

By ‘‘simple vacuum-brakes’’ is meant those

33

in which the vacuum is formed in the pipe

passing along the train, commonly termed the
‘‘train-pipe,”” when the brakes are to be ap-
45 plied toandin which the vacunm 1s destroyed
in the train-pipe when the brakes are to be
withdrawn from the wheels of the train; and
by ‘‘auntomatic vacuum-brakes’’ 1s meant

those in which a vacuuin 1s maintained in the

(\Iodol ) I’lteuteﬂ in England November 23, 1881, No. 5,109,
~in Belgiuom March 7, 1883, No. 60,676; in Italy March 14, 1383, No. 15,231, and in Austria-k

residing at Man--

in France March 6, 1‘“? {0. 134 136
noeary July 11, 1823, No. 9,791 and

| train-pipe when the brakes are withdrawn

from the wheels, and in which the brakes are

applied when such vacuum 1s destroyed by

the severance of the train or otherwise, or by
admitting air into the train-pipe when the
brakes are to be applied.

For both the simple and antomatic brakes a

small ejector is used within a large ejector;

but the small ejector in each case is Propor-

tioned in G,.11)‘1<;1ty to the work 1t ]’.1‘18 to per- |

form
Fm simple vacuum-brakes the hme emctor

18 for forming the vacaumto apply the brakes,

and the snmll ejector is in constant use for test
purposes or as a ‘‘tell-tale,”” to show that the

simple vacuum-brakes are in order, and this
'small ejector only requires to be of a capacity

to produce a partial vacnum equal to a few
ounces persquare.inch. Themannerin which
this small ejector actsas a tell-tale is described
in specifications of ]]nuhsh ]mtents cranted to
me.

For automatic brakes thelar ﬂ*e ejector isfor

quickly forming a vacuam in Lhe train-pipe,
and the small ejector is in constant use (ex-
cept as hereinafter explained) for maintaining
the vacuum when formed by the large or the
joint aection of both ejectors. The small
ejector has power enough to form the vacuum
alone, as well as maintain it, but not to do it
quickly enough. Smalland large ejectors are
used because there would be a waste of steam
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if the ejectors were not proportioned in ca-
pacity to the ste'un to be used and the work to

be done.

Figurelisalon D‘ltudlml sectionin -’1,111:16 1 2,
Fig. 3 with the disk-valve and handle shown
in 101‘1g and short dotted lines. Iig. 2 isa lon-

83'

gitudinal section on the line 3 4, Fig. 3, but

showing an outside view of the internal parts

of the. qector, and the handle for operating

the disk-valve (cut away by the Seetwn) is
shown in peculiar dotted line.
tion on the line A B, Fig. ], and ¥ m 4 a sec-
tion on the line C D L Flff Fig. b is alon-
oitudinal seetion, onanenlarged scale, of anin-

terml part of the ejectors Whlch SCrews info .

the main casing. Iig.61sa 1011011311{1111%1 Sec-

tion of internal part%, that screw Illt(lr the pnt

Iig. 3 1sasec-
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and air combine.

shown by IFig. 5. Fig. 7 is a half section on | ¢!, as sh(mn best 1n Fig. 1.

the line F Gr Fig. 5, the other half of the sec-
tion belng a duplledte on the opposite side.
Iig. 8 18 a longitudinal section of the cone- noz
zle that serews into the part shown by Fig. 5.
Fig. 9 1s asection on the line H I, Fig. 2, look-
ing toward the seating of the disk-valve of the
apparatus when used for automatic vacuums-
brakes, and Fig. 10 1s a similar view when
used for simple vacuum-brakes. Fig. 11 is
the face view of the disk-valve, and Fig. 12
the face view of the disk-valve seating for au-
tomatic brakes. Iig. 13 1s the face view of
the disk-valve, and Tig. 14 the face view of
the disk-valve seatmn for the simple vacuum-
brakes.

a is the main external casing, which may be
secured by bolts passing throngh a flange, a'*

to any convenient part of the locomotive, &

pipe, p, being connected by a union-coupling
with the casing ¢,to convey thesteam and airto
the smoke-box or blast-pipe of the locomotive.
In some cases the casing is or may be secured
to the fire-box end plate, w, of the locomotive-
boiler, part of the casing

theboilertothesmoke-boxor biast-pipe. This
arrangement, with a long pipe between the
eJector and the smoke- bmz deadens the noise
caused by the ejectors when working. The
parta' isthe contracting-cone, where the steain
ais a parallel part, and ¢
isthe expanding cone,of the large ej ector. The

“casing has a branch, a', to which the steam-

35
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supply pipe ¢ 18 connected by a union-joint.
The casing hasalsoanother branch, ¢*, to which
a pipe, r, communicating with the train-pipe,
is connected. This branch «* has a seating
formed in.it for a valve, ¢, faced with leather or
india-rubber, secured to the valve by a screw,
this valve being hinged or jointed on a- pin,
¢/, carried in the two arms of a lid, ¢*, which is
secured to and made to cover a hole air-tight
in the casing, through which the valve is in-
serted. (See Figs. 1, 3, and 4.)

In thecover aserew-tapped hole, ¢€’, ismade,

~in which the end of a small pipe is screwed,

50
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and the outlet end of this small pipe isin any
“convenient position, and has a small hole con-

stantly open to allow any moisture formed in
the ejectors to drain away. The valve e acts
to prevent air passing from the ejectors to the
train-pipe,butallowsairto passfrom the train-
pipe to the large ejector. |

From the chamber of the valve e there is a

passage leading to anannular cavity, ¢, formed

around the part c, and between it and the in-
terior of the casing.

60

6

The part ¢ (shown by Fig. 5) is mainly the

(,asmo in which the cones for the small eject-
or are formed; but on the exterior of the part

¢ there is a cylindrica-l part, ¢, connnected
with the part ¢ by hollow radiating ribs (see
Fig. 7,)leaving spaces between them by which
the air can pass from the'cavity ¢ to the cone

b, which is screwed into the cylindrical part ! the -casing

passing inside the |
| bo1lel and the pipe p from it thus goesthrough -

.1n I‘}g 2, hereinafter farther 1eferred to.

312,991

This cone b has
two flats formed_upon 1t ‘on opposite sides,
(seen best in Fig. 3,) for a screw-key to screw
it in and unscrew it from the part ¢'. There

1s an annular space left between the exterior

of the cone b and the interior of the casing «,
f01 steam to pass which comes from the eawty
', formed in the casing around the cone b.
This cavity « commumwtes with ports in a
disk-valve seating (see Fig. 3) formed in the
casing and the space outside this disk-valve

7/ ecommunicates with the braneh for the steam-

pipea’, asseen best in Fig., 3. The disk-valve

f 1s partly sunk and fitted in and ground to

the seating, so as to partly rotate, and there
are two ports, a*, in the seating and two cor-
responding ports in the disk-valve, (hereinaf-
ter referred to, ) so that when the latterismoved
to one position the ports come opposite and

30

steam can pass, and when moved into another

position the ports in the seating are covered,

and the steam is shut off from the large ejector.

The screw-plug f*, Iig. 3, is for oiling the

valve f.
Into the interior of the part ¢ the central
part, d, is screwed for the small ejector. This

part d is tubular, closed at one end, and formed

with a screw-head, and 1t 18 prepared in its
interior with a seating for a small cone-valve,
d’, having ordinary guiding-wings on both
Sldes ‘md v.hen the valve 18 in 1ts place the
cone- nonle ¢ 1s screwed 1n, as shown. When
the part d 1s screwed 1n its ]J]ace, it fits air and
steam tight where 1t comes in contact with the
interior of the parte. There 1s space formed
in the interior of the part ¢ which forms an
annular eavity, d’, round the exterior of the
part d, and Sma,ll heles d’ are formed through

the sides of the part d, so as to allow air

to pass from the cavity d* on the exterior
to the interior of the part d above the small
valve d'.. The internal annular cavity d* com-
municates by small holes ¢ with a groove, ¢,
round the exterior of the part ¢, thus form-

| ing an annular cavity between 1t and the in-

QO
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terior of the casing «, zmd this cavity com-

municates by a passage, 4%, with the valve-
seating for the air-disk valve as shown best

The
part ¢ where its exterior comes in contact with

I'I5

the interior of the casing « fits air and steam -

tight, and there is an annu]ar cavity, ¢°, in the
1nter10r of the casing ]011]](1 the cyhndrleal
part ¢; and there are Tholes ¢ in the rips, con-

Inectmﬂ the cylindrical part ¢* and the mtelmr

part, to allow the steam to pass to a cavity, ¢
to supply steam to the exterior of the nozzle
¢ for the small ejector, which escapes through
a small annular space left between thé exterior
of the nozzle and the interior of the part c.
The annylar cavity ¢’is connected by a passage
mth the steam-branch a (See Fig. 1,) a seat-
o being formed in the casmﬂ* for a valve, i,
that has.a stem that can slide freely in a hole
in-the axis of a qudIe h, that screws into
-a packing - gland being formed

120
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“the disk-valve ¢ hus a
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round the Splndle I to Leep it steam- ‘[Ifrht
By means of a handle, /, on the end of the
spindle 7, it can be serewed in or ouf. When
18 shuot and steam
cannot pass; but when serewed outward the
steam can pass to the small ejector. In or-
dinary working this valve A* is constantly
open to supp]y steam to the small ejector.

The easnw 18 formed with passages or cavi-

ties «’, (*overed by @ disk having ports in it.
This disk 2 has an inner central boss serewed
onits exterior,which serewsinto a boss formed
in the casing, (5{}6 Tigs. 2 and 3,) and when
screwed tight an air and steam joint 18 formed
between the disik ¢+ and casing.
side of the disk 4 is formed with a cone-seat-
ing for a spindle, f’, with a cone upon it, and
on the mner end of the spindle a flat part is
formed to fif easily a slot in the disk-valve f

forsteam. A helical spring, %, is placed round

the boss of the valve f, and between it and
the shoulder at the inner side or back of the
cone on the spindle f* to keep the steam-disk
valve f against its seating. The spindle f”
passes thmunh a boss in the disk - seating 4,

which boss also acts as a packing:gland; and-
cavity that fits on the

exterior of the boss, and the boss of the disk-
valve g has a square hole to fit Squares tformed
upon the outer end of tl
secured by.a screw, as s

wown.  (See 1*1{}% &

~and 3.) The disk-valve g has a handle, ¢, Dy

35
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which it is oscillated, along with the ﬁ‘.pmdle_

f’, which thus gives motion at the same time
to the disk- vrﬂve 1 for supplying to and shut-
ting steam from the large GJE‘CLO]
dleJ has a flat steel spring,
by a screw; and the end of the spring has a

pin, ¢, riveted in it, which passes through a
hole in the h&l]dlEJ, the end of the pin bemﬂ
cone-pointed,sothat when the handle is mov ed

from one e‘itreme position to another the cone-

pmnted pin ¢* wﬂl enf{er or pass over, as re-
quired, a hole, 7', in the face of the disk-seat-
ing. The ObJGCb of this arrangement is to C1L-

‘Lble the operator to feel wheﬂ the handle ¢ is

“in what is termed the ¢ rurning position,’’

59

and to hold 1t In that position when 1equned

There are also projections 4° and ¢°in the disk-
seating which limit the two extreme move-
ments of the handle.. The disk - valve ¢ is
formed by two disks connected at their edoes
with a cavity or space between them, (saee
Fig. 2,) and through the inner disk there are
por*t -holes which Goxrespond with ports inthe

~disk-seating, and there 1s also a cavity-port

60

in the disk. The outside disk of the disk-
valve is perforated with small holes ¢°, to ad-
mit air freely into the cavity between the two
disks of the disk-valve. -
In Fig. 9 the handle ¢ (for automatie vae-
num-brakes) 1s shown in the running position
r—that 1s, in the position when the train is
traveling and the brakes are not acting on the
wheels. In this position of the handle the

steam-ports f° in the disk-valve for steam are .

"The inner ;

1e spindle /7, and is.

The han-
g’, secured to it

1

sage «”’ In the casing

—-—

“ {Lke the bralkes o

not opposite the ports ¢* in the easing, con-
sequently no steam is passing to the large
ejector.  The three ports ¢* in the disk-valve
g are not (when the handle ¢ is in the position
x) opposite the three ports ¢* in the seating,

which communicate with the ecavity or pfls

or passage with 't.he tmin-pipe, as shown in
Ifig. 3. Consequently no air is admitted to
the train-pipe. The cavity-port ¢° cor re%ponds
and communicates wﬁh one of the ports 47
and with the ports fe, and 4* in the disk- seat
ing ¢, one of which, #°, communicates with the
1:}:-;1883(@;;@ " 1eadinn to the small ejector, the

other, 4%, with a passage, ¢', to which a pipe

18 coupled leading to the upper side.of the
sacks or eylinders on the locomotive and tend-
er, to keep those brakes applied if those of the
train should leak off.

In the position «, in which the handle g 18

‘shown, the cavity-port ¢°is in communication
, w1th the port ¢ and the 110’11‘6% of the ports

Y, but not with the port ¢*. Theretore, the

-mmll Ejector 18 then acting to draw air from

the train. 1)1pe through tlm passage a’,
port ¢°, port ¢°, and passage .

cavity-
In the POSI-

tion « of the handle r} the port ¢* is closed.

When the handle ¢ is in the position #?, to

| apply the bmhea the steam-ports 1 are shu‘r

the ports ¢* and 4% to admit air into the train-

pipe are open, the communication between

the cavity-port ¢ and one of the’ ports i° 13
closed; but it is open to the port ¢*, communi-
atmn with the top side of the saueh or eylin-

‘der of the engine or tender brakes, the small
ejector bhumclmn to keep those brakes against

the wheels of the ennlne and tender.

‘When the handle ¢’ is in the position &, to
“quickly the air-ports ¢ fmd
¢ are closed, and the steam-ports /2 and > to
the large ejector are open, and both the large
and small ejector are then acting together t0
take off the hrakes from the wheels “he porb

¢* being then closed, and the cavity- porf g’ is

7G

, and through said cavity

~.3
LR

30
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then in eommumcatlon with one of the ports

(a
the handle ¢"in communication with the small
ejector through the port4°, so that it is either
exhausting air from the train-pipe or from the

- upper side of the sacks or cylinders for the

engine or tender. The same handle ¢/, disk-
valves ¢ g and f, and arrangement of ports and
passages which are used for antomatic brakes
will also answer for simple vacuum-brakes,
the passage a™ being closed, and the handle ¢’
moved in the reverse directions for applying
and removing the brakes; but when the ap-
paratus 18 intended to be used for actuating
and controlling simple vacuum - brakes only

the ports are more simple when arranged as
“shown 1n Figs. 10, 13, and 14, as the cawty

port ¢° and 001111@01:9(1 ports and passages are
not then required.

In the running position of the handle ¢/,
Fig. 10, the Snnll ¢jector for test or tell tale
purpe:es which is constantly working, being

The mwtv port ¢° is in every position of

115
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supplied by steam by the valve A%, the air- |

ports ¢* and 4* are closed, and there 1s only a
small partial test-vacuum formed in the train-
pipe. Consequently the brakes are all with-
drawn from the wheels of the train.

‘When the handle, Fig. 10,1s1n the poSition -j

z® to apply the brakes, the air-ports g* and ¢’
closed, and the steam-ports f° and a* to the
large ejector are open, and astrong vacuum 1s
formed in thetrain-pipesto apply the brakes.

When the handle is in the position «', Fig.
10, to take off the brakes, the steam-ports f*
and a* to the large ejector are shut, and the
air-ports ¢* and i* are open to admit air freely
to take oif the brakes. |

~ For the last-described arrangementthe pas-

sage ¢* is dispensed with, and the cavity ¢’ is
made to communicate directly with the cavi-
ty . - |
Having thus described my invention, what I

- claim as new 18—

1. The combination of a small and large

 ¢jector with steam and air valves, the steam-

¥
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valvefor thelarge ejector and air-valve for the

train-pipe being both simultaneously actuated |

by the same handle, substantially as and for
the purpose specified. |

- 2. Thecombination of a small ejector within
a large ejector having steam-valves, with a
disk-valve for steam for the large ejector and

a disk-valve for air to the train-pipe, both

actuated by the same handle, substantially as
and for the purpose specified. |

3. In apparatus for actuating and conftrol-
ling vacuum-brakes,the combination of the fol-
lowing parts: a small ejector within a large

“ejector, a valve for controlling steam to the

small ejector,a disk-valve for controlling steam
tothelarge ejector,and adisk-valvefor control-
ling air to the train-pipe, the disk-valves for
stean and air being connected and actuated

‘by the same handle, substantially as and for_

the purpose specified.

312,991

4. In an apparatus for actnating and con-
trolling vacuum-brakes, the combination of a 45
combined injector and ejector with a steam-
valve for the ejector and an air-valve for con-
trolling air to the train-pipe, both operated
simmultaneously by the same handle. '

5. The combination, substantially as de- 5o
scribed, of the injector-casing, the air-branch
a2, the large ejector and the small ejector ar-
ranged therein, the valve e, and the lid ¢,
having a passage, ¢’, formed therein leading to
the valve-chamber, for the purpose specified. 55

6. The combination, substantially as de-

| seribed. with the casing «a, steam-branch a’,
the air-branch «’, the large ejector ¢, and the

small ejector ¢, of the disk-valve f, the valve-
seat 7, disk-valve g, and snitable communica- 6o
tion between said valves and the ejectors, and
the handle ¢/, said valves being arranged for
simunltaneous operation by meauns of said han-

1 dle, for the purpose set forth.

7. The combination, with the casing @, its 65
air and steam branches & @', and the ejectors ¢

| ¢/, of the valves¢and f, the disk-valve g, and

valve-seat 4, interposed between said valves f
and g, and the handle ¢/, said parts being ar-
ranged and constructed for co-operationasde- 70
scribed, for the purpose specified. - -

8. The combination, with the casing «, 1ts
air and steam branches @’ a’, the ejectors ¢ ¢/,
and the valve d/, of the valves A, f, and g, and
the valve:seat ¢, interposed between valves f 73
and ¢, and a lever for operating the latter
valves simultaneously, substantially as and
for the purpose specified. o -

In testimony whereof I affix my signature in

the presence of two witnesses.

"JAMES GRESHAM.

Witnesses: |
PETER J. LIVSEY,
JAMES WOOD,
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