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UNITED STATES

PATENT OFFICE.

' DENNIS BEEMER, OF DETROIT,

MICHIGAN, ASSIGNOR OF ONE-TENTH TO

OTTO ROSENBUSCH, OF SAME PLACEK.

- GAR-BRAKE.

Bl .:CIE?' ICATION for mmg part of Letters Pa,tent No. 665 866, dated_ January 15 1901.
- Applmatmn filed March 23, 1900; Serml No. 9, 925, (Nomodel.)

To all whom it may concerm: -
Beit known that I, DENNIS BEEMER,a cltl-

zen of the United Stateb residing at Debl oit,

in the county of_Wa,yne'aud State of Michi-
gan, have invented certain new and useful
Im provements in Air-Brakes; andIdo hereby

declare the following tobe & full clear, and ex-

act description of the mvenmon such as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to improvements in
air-brakes for railway-cars; and it has for its
object to provide a simple and effective brake
operated by the motion of the vehicle and
under the ready control of the brakeman or
other attendant.

My invention consists in certain novel fea-

tures hereinafter deseribed and claimed.
The invention will be understood by refer-

ence to the accompanying drawings, wherein

the same parts are indicated by the same let-
ters throughout the several views.
Figure 1 1Is a diagrammatic view showmn‘

‘the mmnwement of the differ ent parts of the:

system of brakes and their operating devices
and connections as applied to a rallway-cal

Fig. 2 is an enlarged vertical sectional view
of Lhe compressor, showing the connections
between the piston therein a,nd its operating-

crank with the axle of the vehicle by the ro-

tation of which the parts are operated. Fig.
3 is a section taken on line 3 8 of Fig. 4 and

looking in the direction of the arrow, part of |

the oasing of the worm on the axle bein gnsh OWL
11 elevation, however. Fig. 4 is a front ele-
vation of the compressor.

between the compressor and the storage-tank

and serves to limit the pressure within the

said tank to a predetermined pressure. Fig.
6 18 a vertical sectional view, very much en-
larged, of one side of the air inlet and outlet
s alveb u&ed with the compressor foradmitting
alr thereto and discharging it therefrom. Fw

7 18 a simllar view, gieatly enlarged, of the.
air cleansing or ﬁlbermtr device a,ttd,c,hed 1o

Lhe_iulet'pipe which admlbs air to the com-
pressor.
larged, of th(, controlling-valve by means of

whu,h the pressure is turned onto the bmke— i shown in Fig. 2,

‘thereln.,

_ Fig. 5 is a vertical
longitudinal sectional view of the automatic
cut-off valve, which is located in the system

Fig. 8 is a similar view, also en-

| eylinder or released. Fig. 9 is a sectional

view taken on the line 9 9 in Fig. 8 looking

In the direction of the arrow, and Fig. 10 is-

a similar view taken on the line 10 10 in Fig.
3 and looking in the direction of the arrow.

- Referring-to Fig. 7, A represents a hollow
chamber having removable preferably screw-

threaded upper and lower caps or closures «

and a', respectively. A pipe A’ enters the

upper end of the vessel A and extends down-
‘wardly to the bottom thereof, where it is pro-

vided with a coil A% having perforations af

ing therefor in the cap a and does not neces-

The pipe A’ is secured in an open-
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sarily extend beyond the outer wall of the

said cap. Another pipe A?enters the bottom
of the vessel through- the cap a', wherein it

1s secured, and extends nearly to the top of

the inside of the vessel A. This pipe A*leads
o the air-inlet passage in the compressor. B,
as will hereinafter be more fully deaulbed

‘The vessel A contains a quantity of liquid,
'p1efembly oil, (ShOWﬂ at a*.) The air enter-
ing through 13116 pipe A’ passes up through

this body of liquid a? before it may enter the
pipe A® through which it isdrawn to the com-

pressor, and is thereby deprived of dust.

“a’represents a perforated diaphragm,which

is preferably fixed to the pipe A’ within the

70
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vessel A above the body of liquid for the pur-

‘pose of restricting its movement upward, and
thereby preventing its entering the pipe A~

~T'ne compressor B 1s shown in Figs. 2, 3,
and 4. This comprises a casing composed of
sections B’ and B?, which inclose the axle X,

‘which forms the principal support therefor.

Upon the axle is keyed a worm X', and this
worm meshes with a worm-gear B? which is
rigidly mounted upon the vertical rotary s pin-
dle or shaft B3 having thereon the ecrank BX,
which crank IOT&teb W1th1n the COmMpPressor-
cylinder B4 TheshaftorspindleB?is seated
at its ends in adjustable cupsb®and b3, which

9o

form, with the tapered ends of the shdfb cone- g5

bea,mnws readily adjustable to take up wear.

The beatmﬂ' cups 0 and b® are protected

against rotation by means of collars O*and 63,

which the said collars may be securely

fitted with set-screws 0° and b7 by means of
100

clamped to the exterior of the casiug, as

The Shaft B® is plefelably o
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&

formed in two sections, as shown, for the
more ready application of the friction-collar
bXupon the portion of the crank B* subjected
to friction and wear. - |
Within the compressor-cylinder B* is
mounted a piston having two heads B° and B°,
connected by means of a plate or diaphragm
B?, as seen most clearly in Fig. 3. The con-

necting plate or diaphragm of B7is provided

with a transverse opening or slot B®, in which
works a crank B* on the shaft B® the rota-
tion of the latter causing the swinging of the

erank about its axis and the constant oscil-
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Jation of the pistons

passage b°.
“trol of a coil-spring ¢, whieh caunses the same
| The ends of

the valve-casing C are fitted with serew-plugs

and will be readily un-
derstood. | o ; |

As hereinbefore stated, the worm X' upon
the axle X meshes with the worm-wheel B%,
fixed on the c¢rank-shaft B3, and hence it will

be readily understood that the rotation of the

axle causes the rotation of the crank-shaft.
The space between the piston-heads B°and

"BSf in the compressor-cylinder Bis filled with

oil, so as to render the parts self-lubricating.

At the opposite ends of the compressor-cyl--

inder are mounted valve-casings C C, with
which communicate the opposite ends of the
air-inlet passage b® and also opposite ends of
the air-discharge passage b’ as shown in dot-
ted lines in Ifig. 4. One of these valve-cas-
ings C and the set of valves inclosed therein
are shown in Fig. 6. As seen in this figure,

the casing hastwo chambers, the lower cham-

ber C? containing the air-inlet valve C', con-

trolling the passage ¢’ to the interior of the
eylinder B4 and also having a passage (indi-

cated by dotted lines) leading from the air-
inlet passage 0% hereinbefore referred to,
through which air enters the chamber C* and
is drawn past the valve C' through the pas-

sage ¢ into one end of the cylinder. The

valve C’ is under control of a coil-spring c?,
which acts to close the valve.

valve C!, which controls the passage c*, com-

municating with the interior of the cylinder,

and this chamber C3 has also a port or open-
ing (indicated by dotted lines) which com-
municates with one end of the air-discharge
This valve is also under the con-

to close against back pressure.

C% and C% which close said ends and in which
are seated the stems of the respective valves,
as shown, there being relief-passages ¢’ ¢ in
said plugs, as shown.

- The air-inlet pipe |
the air-inlet passage b° and there 1is con-

nected with the air-outlet passage b’ another
pipe D. This pipe leads to the air-storage

tank DY (shown in Fig. 1,) which is suitably
imounted preferably midway of the length of
the car, as is common. Connected with the
pipe D is a pipe K, which leads to the oper-

. ating-valve K% (shown in detail in Fig. 8,)
~ hereinafter to be described.

| regulating device D'.

The upper
chamber C3of the valve-casing C contains the

A? communicates with

e’ and e, respectively.

665,366

- (Shown in detail in
Fig. 5.) This pressure-regulating device is
intended to limit the pressure of air within
the storage-tank D? and the pipe D Lo a pre-
determined pressure and to allow of the es-

eape of air from the compressor when this

pressure exceeds the limit. 'I'his pressure-
regulating device consists as follows: Refer-
ring to Fig. 5, D? represents the valve past

which the air is forced through the pipe D

from the compressor, said valve being con-

tends to seat the same against back pressure.
Upon the compressor side of the valve D?the
pipe D is fitted with the valve D® which is
under the control of a spring d?, tending to
seat the valve against the passage of air from
the compressor. The valve D°has an exten-
sion D* upon its stem and to which Is con-
nected one arm of a lever D°, pivoted to a
fixed portion of the valve-casing D’ or any
other convenient portion of the device. 'The
other arm of the pivoted lever D®is pivotally
connected to the stem D& of a piston D7,

‘mounted in the eylinder D%, which c¢ylinder

opens at one end into the pipe D upon the
opposite side of the check-valve D? from that
on which the valve D?is located. - The valve-
casing D’ is provided with an opening d’ for
the escape of the air, as hereinafter de-
seribed, and the shell d° surrounds the vari-
ous valve-casings for protecting the same
from dust and moisture, and the shell is pro-
vided with an opening d’ for the outlet of air

75

|.trolled by means of a coil-spring d?, which

30
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escaping from the passage d°®in the valve-

casing D5, By reason of this pressure-regu-
lating device air from the compressor may
pass through the pipe D by the valve D*into

the storage-tank D? until the pressure in the

said tank and said pipe D becomes sulilfi-
ciently great to move the piston D’ outwardly
in the c¢yvlinder D> against the action of the
spring d?® in the valve-chamber D°, which

105
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movement of the said piston D?displaces the -

| valve D?® from its seat and allows the air
from the compressor to escape by way of the

passages d® and d° in the valve-chamber D?
and thence out through the esecape-opening
d’ in the shell d° as will be readily under-

stood. In this way the pressure in the stor-

age-tank may be maintained uniformly as
long as the compressor is working and yeb
will not become sufficiently great to cause
any injury. - | - |
“The pipe E enters the lower portion of the
casing of the controlling-valve EY as seen in
Fig. 8. This valve E°is formed with three
chambers E?, E? and E?, respectively, and
these three chambers are separated by two
diaphragms E5and Ef. The said three cham-

115
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bers are provided with ports €, €3, and ¢, re-

spectively, into which are fitted pipes, and
the diaphragms E® Ef are provided with ports
A common valve-
stem E7passes axially through the said cham-

The pipe D is provided with a pfessdre- | and is operated by means of a handle E°

130

‘bers and the diaphragm separating the same
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Within the valve-chamber E? is mounted a | ating the brake- bars, and the system herein

disk E° through which passes centrally the
valve-stem E"' the whole being preferably
provided with a squared portion upon which
the said disk fits. A coil-spring e’ within
the valve-chamber H* servesto hold the valve

firmly upward against the diaphragm E?°, to

the contour 06f which the disk K corresponds
and against which it fits closely. The disk
E? is provided with a port €5 which is pref-
erably in the form of a curved and tapered
slot, as shown in dotted lines in Fig. 9, so

that when the disk E? is turned the ecom-
pressed air is admitted gradually to the port
e’ in the diaphragm K’ and is also shut off |

gradually as the said disk isturned in the re-
verse direction.

Within the valve-chamber E? is mounted a
disk E*similarly to the disk E? in the valve-
chamber E? and held closely upon the under
side of the diaphragm Ef by means of the coil-
spring ¢°. This disk EX is provided with a

port e*, arranged to be turned into commu-

nication with the port ¢’ inthe diaphragm E°.
Communicating with the port €® in the valve-
chamber E° 1s a pipe F, which leads to the
brake-eylinder H, (ShOWﬂ in Fig. 1,) through
which the compressed air is admitted for op-
erating the brake-levers. By turning the

handle E2 the port ¢8in the lower disk E9 may |

be caused to register with the port ¢’ in the

- diaphragm Eﬁ,&_llowin g the passage of airinto

35
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45
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ing the ports €° and €°
escape from the brake-cylinder backward ;
through the pipe F into the chamber K32 and

the chamber E°, from which by way of the
port ¢° air passes to tne supply-pipe F aund
thence to the brake-cylinder Il.
nipulation of the valve turns on the air to
the cylinder I and applies the brake. Iu re-
leasing the brakes the handle E®is turned in
the reverse direction until the port ¢* in the

upper disk E* registers with the port €® in the

upper diaphragm E°, at the same time clos-
This allows the air to

by way of the ports ¢* and ¢° to the relief-
chamber EX and thence by way of Lhe port e
to the open air.

The pipe Eis pr eferably fitted near the con-
trolling-valve E° with a pressure-indicator I
(t:hown in diagram in Fig. 1) in order to indi-
cate to the attenda,nb t,he amount of pressure
and to show whether or not the compressor is

- working properly.

25
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- The brake-cy 1111(161 H is ﬁtted with oppo-'_
site pistons having rods i i working through

opposite ends of said cylinder, as seen in FIU“
1, to the ends of which rods are eonnecteda
palir of levers K K, through which the system
of brakes 1s operated. These levers K K are
pivotally connected by means of a rod K,
which constitutes a common fulerum for the
sald levers, and to the ends of said levers are
connected rods or chains V', leading in op-
posite directions and con nec,ted to cross-arms
h* and /i, respectively.
and h° may be connected to any preferred

This ma-

-ports therefor;

These eross-arms h?:

shown in Fig. 1 is melely an example. In
Fig. 1 one end of the cross-arms A2 and h? is
show n as having rod-and-chain connections

hfand hPwith a hand-operated device, (shown

diagrammatieally at Aand A%.) The oppomte
endsof the said cross-arms 2°and hA*are shown
as connected, by means of rods 2% and A% re-

‘spectively, to levers M and M', fulerumed at
m m' to the brake-beams N N’ at opposite

ends of the car, and the said levers M and M’
are shown as connected, by means of the rods
M~ and M3, to the brake-beams N? and N3 on

‘opposite sides of the two car-trucks.
I do not wish to be understood as limiting

myself to the precise arrangement of brake-

levers and connections herein shown and de-

seribed, as these may be varied at will with-
out departing from the spirit of my inven-

tion,which relates,primarily, tothe apparatus

for compressing and controlling the air-sup-
ply used in operating this bra,ke system.

. It will be obvious that many modifications
might be made in the devices herein shown

| and described which may be used without
departing from the spirit of my invention.
Having thus deseribed my invention, what

1 claim, a,nd desire to secure by Lette: Pat-

ent of the United States, is—

1. Inan air-brake sybrem for Vehlcles, the
‘combination with a gear fixed to rotate with

the wheels of the vehicle; a casing and sup-

ports therefor; a compressor —cylmdel pro-
vided with Va,lve conmolled inlet and outlet

ports, located in said casing; and a piston in
sald _cylinder;

ally through said cylinder and having its
crank engaging sald piston; adjustable cone-

‘bearing cups for the ends of said erank-shafts

Seulred in the sald casing; and a gear fixed
on said crank-shaft meshing with the gear on
the vehicle, subsbanbmlly as deselmed

2. In an air-brake system for vehicles, the
combination with a gear fixed to rotate w1bh
the wheels of the Vehmle a casing and sup-
a .cmflpressor -cylinder pro-
vided with valve-controlled inlet and outlet

- ports, located in sald casing; and a piston in -

sald eylinder; of a crank -shaft journaled
within said casing and passing diametric-

ally through said cylmdel and having its

crank engaging said piston; adjustable cone-
bearing cups for the ends of sald erank-shafts
secmed in the said casing; a detachable col-

75

30
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95
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~of a crank-shaft journaled
within said casing and passing diametrie-

105

II10

115

120

lar engaging said bearing-cups for securing

the same when adjusted; and a gear fixed on

said erank-shaft meshing with the gearon the
vehicle, substantially as descnbed |

3. In’ a pressure-controlling leve for air-
brake systems, the combination with a casing
comprising a series of chambers or compar t-
ments separated by diaphragms provided
with ports, and each of said chambeirs having
a distinet Ollbwaldly communicating port; of
a spindle passing axially through said cham-

system of rods or chains and levers for oper- | bers; a handle torturning said Spindle ; disks

125

130
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“mounted on said spindle to rotate therewith |

in contact with said diaphragms, respectively,
and said disks having openings arranged to

‘register with the openings in the respective
diaphragmsat different points in the rotation

of said disks, substantially as described.
4. In a pressure-controlling valve for air-
brake systems, the combination with a casing

comprising a series of chambers or compart-
ments; coneavo-convex diaphragms separat-.

ing the two extreme compartments from the
intermediate compartment each of said dia-
phragms being provided with an opening
therethrough, and each of said chambers hav-

ing a distinct outwardly-communicating port;

of a spindle passing axially through said dia-

hragms: a handle for turning said spindle;-
& b o p ?

concavo-convex disks conforming to the con-
véxity of the respective diaphragms, mount-
ed upon said spindle to rotate therewith, in
contact with said diaphragms, respectively,
said disks having openings arranged to reg-
ister with the openings in the respective dia-

phragms at different points in the rotation ot

said disks; and springs acting to press the
said disks against the said diaphragms, sub-
stantially as described. - '

5. In an air-brake system
combination with a gear fixed to.rotate with
the wheels of the vehicle; a casing mounted
upon the axle and acompressor-cylinder pro-
vided with valve-controlled inlet and outlet

ports, located in said casing; and a piston in
said ecylinder; of a crank-shaft journaled
within said casing and passing diametrically

through said eylinder and having its crank

“engaging said piston; adjustable cone-bear-

40
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ing cups for the ends of said crank-shafts se-

cured in the said casing; and a gear fixed on

said crank-shaft meshing with the gear on
the vehicle, substantially as desceribed.

6. In an air-brake system for vehicles, the
combination with a gear fixed to rotate with
the wheels of the vehicle; a casing mounted
upon the axle and a compressor-cylinder pro-
vided with valve-controlled inlet and outlet

ports, located in said casing; and a pistonin |
said cylinder; of a crank -shaft journaled !
‘within said casing and passing diametrically

through said cylinder and having its crank

engaging said piston; adjustable cone-bear-

ing cups for the ends of said crank-shafts se-
cured in the said casing; a detachable collar

engaging said bearing-cups for securing the

same when adjusted; and a gear fixed on said
crank-shaft meshing with the gear on the ve-
hicle, substantially as described. o

7. In a pressure-controlling valve for air-
brake systems, the combination with a cas-
ing comprising three chambers or compart-
ments separated by diaphragms provided with

ports, and each of said chambers having a dis- |-

tinet outwardly-communicating port; of a
spindle passing axially through said cham-
bers; a handle for turning said spindle; disks
mounted on said spindle to rotate therewith

for vehicles, the.

. 665,866

and said disks having openings arranged to
register with the openings in the respective
diaphragms at different points in the rotation
of said disks, substantially as described.

8. In a pressure-controlling valve for air-

brake systems, the combination with a cas-

70

ing comprising three chambers or compart-

ments; concavo-convex diaphragms separat-
ing the two extreme compartments from the

intermediate compartment each of said dia-

phragms being provided with an opening
therethrough, and each of said chambers hav-
ing a distinctontwardly-communicating port;
of a spindle passing axially through said dia-

75
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phragms; a handle for turning said spindle; .

concave-convex digks conforming to the con-
vexity of the respective diaphragms, mount-
ed upon said spindle to rotate therewith, in
contact with said diaphragms, respectively,
said disks having openings arranged to reg-
ister with the openings in the respective dia-

phragms at different points in the rotation of -

said disks; and springs acting to press the
said disks against the said diaphragms, sub-
stantially as described. |

9. In an air-brake system for vehicles, the
commbination with a check-valve located in the

pressure-pipe; of a chamber containing a pis-

ton, located on one side of the said check-
valve; a spring-controlled valve located in
the pressure-pipe upon the opposite side of

the check-valve and opening against the pres-

sure in said pipe; a lever-arm having a sta-
tionary fulerum pivotally connected at one
end to said piston, and at its opposite end to

‘the said spring-controlled valve, the area of

the said piston being greater than that of the
valve and said piston being adapted to un-
seat said valve when the pressure thereon ex-

ceeds the pressure of the spring on the valve,

substantially as described.

10. In an air-brake system for vehicles, the
combination with a check-valve located in the
pressure-pipe; of a chamber containing a pis-
ton, located on one side of the said check-
valve; aspring-controlled valvelocated in the
pressure-pipe upon the opposite side of the

| check-valve and opening against the pressure
in said pipe; a lever-arm having a stationary
fulerum pivotally connected at one end to

said piston, and at its opposite end to the
said spring-controlled valve, the area of the
said piston being greater than that of the

Q0
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valve and said pistou being adapted to unseat

said valve when the pressure thereon exceeds
the pressure of the spring on the valve, a cas-

stem of said valve; and a removable shell or
casing inclosing the said piston -chamber,
valve-casing and lever-arm, substantially as
described. | |

~11. In an air-brake system for vehicles, the
combination of an air-compression cylinder;
piston-heads therein; a crank-shaft passing
therethrough and engaging the piston; a gear
on the said erank-shaft; a worm on the axle

in contact with said diaphragms, respectively, | of the vehicle meshing with sald gear on the

ing provided with an opening, inclosing the

125
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crank-shatt driving the latter; an air-inlet
pipe entering the said compression-cylinder,
an air-outlet pipe alsoconnected with the said

compression-eylinder; and valves controlling

the admission and discharge of air through
said pipes toand from the compressor; of an
~ air-filtering device connected with the inlet-
pipe; an accumulator-tank connected with
the outlet-pipe, a pressure-controlled valve

10 in said outlet-pipe; a brake-eylinder; a pipe

leading from said tank and a pipe leading

from the said brake-cylinder; a controlling-
valve connected with said pipes; brake-
beams; pistons in said brake-cylinder, and
connections between said cylinder and said
brake-beams, substantially as described.

In testimony whereof I affix my signature

1in presence of two witnesses.

DENNIS BEEMER.
Witnesses: - .
H. H. HAGER,
H. O. WALES.
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