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.

'JOHN SHOUREK, OF PITTSBURG, PENNSYLVANIA.

AIR- B_: RAKE.

SPEG‘[FIC‘ATION forming pa.rt of Letters Patent No. 661,111, dated November 6, 1900.
' Appllcatmn filed Nuvember 20, 1899. serial No, 737, 712, No mndelJ

To all whom it WMl CONCETTL:

Beitknownthat], JOHNSHOUREK 3, citizen
of the United S'fdteb of America, resulmg at
Pittsburg, in the county of Alleﬂheny and
5 dtate of Pennsylvania, have invented certain
new and useful Improvementsin Air-Brakes,
of which the followingis a specification, lef-
erence being had therein to the accompanying
drawings.

IO
useful improvements in air- brakes, and is
particularly adapted for use upon sbreet -Cars.

‘One object of my invention is to construct

- a brake of this character with means for au-

15 tomatically discontinuing the compression of
air when a predeter mined point has been
reached in the air-reservoir.

A further object of myinvention is to pro-
vide a brake of this character with means for

20 automatically operating a sanding device.

" My invention finally consists in the novel

construction, cowmbination, and arrangement

of parts to be hereinafter morefull y des'eri,bed,
and specifically pointed out in the claims.
In describing the invention in detail refer-
ence is had to the accompanying drawings,
forming a part of this specification, and
wherein like characters of reference indicate
corresponding parts EhIOUU‘hOUG the several

30 views, in whlch—-——

Figure 1 isa top plan view of my improved
air-brake.
ing the operating means for the compression-
cvlinders.

35 tion of my 1mﬂruved brake, showing the ar-

25

rangement of Lhe air-compression cylmderb |

opem_t,mn means therefor, and the clutch
‘mechanism for disconbinuiug or continuing

the operation of the alr-compression eylin-
Fig. 4 is an end view of the same.:

40 ders.
Fig. 5 is a longitudinal sectional view of the
Lluteh Fig. (J is a vertical sectional view of
one of the aii'-cumpression cylinders.
1s an eud view thereof. Fig. 81s a cross-sec-

45 -tional view thereof. Fig. 9 is a eross-sec:
tional view of the suction-valve casing.
10 is a longitudinal sectional view of one of
the compression-cylinders. Fig. 11 is a lon-
gitudinal sectional view the: eot and the suc-

50 vion-valve casing, showing a palr of suction-
valves arranged therein. Fig. 12 1s a top
plan view of the suction-valve casing. . Hig.

My invention relates to certain new and

Fig. 2is aside view thereof, show- | piston-rods 3.

Fig. 318 a top plan view of a pt)r‘-'

Fig. 7

Fig.

13 is_ an inverted plan view thereof with the
bottom removed. Fig. 14 i8"a perspective-
Fig. 15 1s a vertical sectional:

view thereof. _
view of the pressure-regulating valve mech-
anism. Iig. 16 is an end.view thereof with
the exhaust-valve casing removed.
is an end view of the regulating-valve. Fig.
18 is a side view of the main valve-head of
the pressure-regulating valve mechanism.

55

Fig. 17

60

Fig.19isan end and sectional viewof the same.

Fig. 20 is a cross-sectional view of the re-

ducing-valve inechanism and its connections,
Fig. 21 is a perspective view of the brake-
Va,lv'e casing and its connectlon‘» Fig. 22 i3

an mverhed perspecbwe view of the brake-
valve.
the sand- operatmﬂ' cylinder and 1its connec-
‘tion to the said receptacle.
‘plan view of the bottom of the brake-valve

Fl 23 is a vertical sectional view of

casing and the ceylinder carrying means for
Operamw the sand-cylinder. "Ifig.
vertical sectional view nhefeaf-and_ a portion
of the brake-valve casing, showing the mech-
anisin for operatingthe sand- cylmdel Fig.

‘26 is a cross-sectional view thereof on the line
a a of Fig. 24. Fig. 27 is a longitudinal sec-
tional view of the clutch opemt,mn' cylinder.

Referring to the drawings by reference

;charaetprs, 1 and 2 indicate the air-pumps or

compression-cylinders, each provided with a

‘suitable piston (not shown) connected to the
The outer.end of each of the
piston-rods 3 is secured to a cross-head 4,

which operates upon the cuides 9, suitably

connected at one end to the casing &', sur-

rounding the cylinders and other parts of the

‘brake mechanism, which may be suspended
from the underneath face of the car in any
The opposite ends of the
guides 5 are secured to the an' pumps or coms-

desirable manner.

presblon cylinders, as at 5"

The ends of each of the ct'oss-heddb 4 are
suitably eonnected to a yoke 6, to which the

one end of a connecting-rod 7 is attached.

‘The opposite ends of the rods 7 are each con-

nected to a crank-arm 8, mounted upon or
formed integral with the shaft 9, supported
by the standards 10, mounted upon the bot-
tom of the casing 5.

Loosely mounted upon the shaft 9 is the

Fig. 2+ is a top

70

251%(1,_
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gear-wheel 11, meshing with the gear 12, which -

| In turn meshes with the pilnion 15 earrled by
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the shaft 14. The shaft 14 also carries the

sprocket-wheel 15, which is adapted to mesh
with the sprocket-pinion 16, mounted upon
the car-gxle between the collars 17.

The shaft 14 is journaled in the standards
18 and the shaft 19 for the gear-wheel 12’ in
the standard 20, both of these standards

being supported upon the bottomn of the cas-

ing 5.

T'he shaft 9 has rigidly secured thereon the
collars 21 and 22, between which the géar-
wheel 11 revoives. The collar22is provided
with a pair of openings, through which the
cluteh-pins 23 of the cluteh-sleeve 24 oper-
ate and engage in a pair of slots 117, formed
in the gear-wheel 11. The clutch-sleeve 24
18 provided with an annular groove in which
engages the ends of the clutch-operating arm
29, and these ends are each provided with
the friction-rollers 26.

Theclutch-arm 25 1s connected to the crank-
arm 27, which is mounted upon the shaft 28,
and the crank-arm 27 is or may be formed
integral with the piston-rod 29, suitably se-
cured to the cup-shaped piston-head 29 of
the clutch-operating cylinder 30, having ar-
ranged therein the coiled spring 30, which
surrounds the rod 29 and engages within the
piston 29'. This eylinder 30 is connected by
means of the pipe 31 to the port 31’ of the
reducing-valve mechanism A, the reducing-
valve bemo* connected to the pressure- -regiu-
lating valve B by means of the pipe 32 fmd
to tlle compression-cylinders by the pipes 33.

The reducing-valve mechanism A consists
of a casing farmed of two sections 34 35, be-
tween which 1s arranged the sleeve 36, pro-
vided at each side with the diaphragm 37,
forming an air-chamber D between the same,
and the one face of the diaphragmsare adapt-
ed to be engaged by the piston-head 37, the
sleeve, diaphragms, and sections being se-

cured together by means of the screws 38.

39 Indicates an exhaust- -port arranged in
each of the sections of the main-valve c casing
for the compression-cylinders.

Each section of the reducing-valve casing
upon i1ts outer face has formed integral there-
with a tubular extension 40, in which is se-
cured the hollow interiorly and exteriorly
screw-threaded plug4l, the outer end of each
of these plugs being secured to one of the
pipes 33, which are connected to the union
33%, registering with the discharge-port 33°
of the compression-cylinders. IKach of the
sections is further provided with a partition
42, having an opening arranged therein to
allow of the operation therethrough of the
fluted stem or spindle 43 of the piston-heads
37'. The partitions 42 upon their outer faces
form valve-seats for the exhaust-valves 44 of
the compression-cylinders. These valves are

connected to the fluted spindles or stems and
are held normally in engagement with their
valve-seats by means of the coiled springs 45,
arranged in each of the screw-plugs 41.

The pressure-regulating valve mechanism

661,111

consists of the main-valve casing 46, the ex-
haust-valve casing 47, suitably secured to one
end thereof, as at 47, and the auxiliary-valve
casing 48, secured to the casing 46, as at 48'.

The main-valve casing 46 is provided with
the head 50, between which and the sides of
the casing is secured the diaphragm 51. This
dlaphmﬂ*m 51 has the clamp 52 secured thereto
and extending through the same, and one

side of the ela,mp 51 is adapted to engage the

coil-spring 52; the tension of which is regu-
lated by means of the plug 53, operating
through an opening in the head 50 of the
main- thve casing, and the opposite side of
the clamnp 52 is pivotdlly connected to one
end of the link 54, while the opposite end of
the link 54 is pivotally connected to the op-
erating-lever 55. The lower end of the lever
o9 operates within a slot 56, formed in the
regulating-valve, while the upper end of the
lever thereof is pivotally connected to the
bearing 57, secured to the inner face of the
main- Va,lve casing 4.6,

The main- leve casing 46 has L_-,mta,bly (301:1-
nected thereto a tubulm extension 58,1
which operates the regulating-valve. Thiﬂ
extension is provided with the air-passage 59,
auxiliary air-passage 60, (see dotted lmes)
and a recess in its outer Slde to receive a hol-
low screw-threaded plug 61, carrying a coil-
spring 62. The extension 58 is further pro-
vided with an opening registering with the
air-passage 59 and through which operates
the fluted spindle 63, connected to one face
of the 1'eﬂ'ula,t1ufr-valve 64. The inner face

of the e*{tenswn 58 at the opening for the-

spindle 63 forms a valve-seat for the regulat-
ing-valve 64. The opposite face of the regu-
lating-valve 64 is formed integral with the
valve-stem, consisting of the largersection 65,
provided with the slot 56, and the smaller sec-
tion 66, operating through an opening in the
tubular extension 58 into the hollow plug 61
and against the spring 62. The section 66
has a scerew 66" arranged therein for adjust-
ing the stay of the end of the lever within the
slot 56, (See dotted lines.) It will be evi-
dent that the action of the spring 62 is to keep
the regulating valve 64 nmma,lly in engage-
ment w1th the valve-seat and prevcntmw Lhe
admission of air to the passage 59. |

67 Indicates an inlet-opening for the main-
valve casing.

The auxiliary-valve casing 48 consists of a
tubular extension of two different diameters
and opened at each end of the extension—the
smallerend closed by the screw-threaded plug
63 and the larger end by the plug 69. Kach
of the plugsis provided on itsinner face with
an mwa,rdly—extendmtr lug 70.

The casing 48 is pl'omded with a nm*tmcm |

71, having the sleeve 72 formed integral with
one side the1 eof and within which isarranged
a colled spring 73. Mounted in the large por-
tion of the casing 48 is a cup-shaped piston
74, the movement of the same in one direction
being arrested by the lug 70 of the plug 69,

75

30

.90

95

100

105

ITIQ

115

120

I30
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75 indicates a coil- -spring having a portion
thereof arranged in the piston 74 a,nd 1ts op-
posite end surroundmw the sleeve 72.  The
position of the cup- thped piston 74 can be
limited by the plug 69, the spring 75 operat-
ing against the piston a,nd retaining the same
in its position: Arranged within the smaller
portion of the casing 48 1S a pl‘S'LOLl 76, oper-
ating against the spring 73.

77 indicates a stem formed integral at one

end with the piston 76 and atits opposite end
with a head 78, adapted to heé engaged by the
lug 70 of the plufr 68 for llmmng the tmvel
of the piston 76.

The partition 71 divides the ea,smg mto the
chambers 79 and 80. The chamber 79 is pro-
vided with the inlet 81 registering with the
passage 59, and the inlet air- passage 32, (see
dotted lines ,) registering with the air- pas-

sage 60.

33 indicates an outlet -port for the ehdmber
79 and opens into the chamber 80, and 84 de-
notes the outlet for the chamber 80 which is
connected to the reducing-valve by means of
the pipe 32. (See Fig. 1. )

The exhaust- Valve casing consists of the

sectious 85, 86, and 87, _ha,vmg arranged be-
tween the same the diaphrag’ms 88 and 89,

which are secured together by means of the

bolts 90, and formwed between the sections 85
and 36 18 an air-chamber 91, divided by the
diaphragm 88, and a like chamber 92 is ar-
ranged between the sections 86 and 87, di-
vided by the diaphragm 89. The section 86

isprovided withaninlet-opening for the cham-

ber 91 and in which operates the spindle 93
of the supply-valve 94, normally held in con-

section 85 by means of the diaphragm 89 and

the coiled spring 95, mounted on the stem 96,

formed integral with the spindle 93 at one
end and at its opposite end connected to the
dlaphragm 89 by the clamp 97. The section
87 is provided with an outwardly-extending
sleeve 93, closed by meansof the plug 99 and
formiuga chamber 100, within which is mount-
ed the coiled spring 101. Arranged between
the chambers92and 1001san opening through
which operates a valve-stem 102, having an
exhaust-valve 103, connected to the one end
extending into the chamber 92 and its oppo-
site end secured to a head 104, adapted to be
engaged by the coil-spring 101 in the chamber
100. The exhaust-valve 103 is adapted to be
held normally in engagement with the inner
face of the section 87 by means of the dia-
phragm 38. The upper portion of the section
85 and 86 is provided with an air-passage 104’
for establishing communication between the
chamber 92 (back of the diaphragm 88) and
the interior of the main-valve casing46. The
diaphragm 39 has arranged therein an open-
ing 105, which registers with the passage 104’
to allow an uninterrupted passage of air to
the chamber 92. 'The lower portions of the

sections 85, 86, and 87 are each provided with
an air-passage 106 in alinement and which

registers at one end with the passage 59 and

at the opposite end with the inlet air-passage - i

106', formed in the section 87 and which opens
rhe chamber 92 at the front of the dia-
phragm 88 and is normally closed by the ex-

into

haust-valve 103. The section 86is provided

with an air-port 107 for establishing commu-.

nication between the chamber91 (at the front

70

75

of the diaphragm 89) and the passage 106,
and the chamber 91 also communicates with

the passage 60 by means of the air-passage .

108, (see dotted lines,) arranged in the sec- .
8>

131011 80 and which registers aJt one end with

the passage 60.
109 indicates an exhaust- port arranged in

the section 87. | o,

109’ denotes an exhaust- pmb in the casing

48 for the clutch-cylinder 30 and IedU.CIHﬂ‘-

valve mechanism A.

110 indicates an opeuing arranged in the
auxiliary-valve casing, which is connected by
means of the pipe 111 to the brake-valve cas-

ing to allow of the discontinuing of the oper-

ation of the cluteh by the motorman, air be-
ing passed from the feed-pipe 110* to a pipe
connection 111* by means of the cut-off 110°
to the auxiliary-valve casing and into the re-
ducing-valve. |

The regulating - valve mechdmsm 1s con-
nected to the supply-pipe 112 for the reser-
voir 113 by means of the union 114, provided
with a suitable port registering with the in-
let-opening 67 in the main- the casing of the
regulating - valve, The %ll[)p]_}" pipe 112 is
connected to the compression-cylinders by
means of the union 116, connecting the same
to the auxiliary supply—pipe 117, counected
at each end to one end of each of the com-
pression - eylinders by the connection 117,
provided with a suitable check-valve.
shown.)

Secured to one side of the compression-cyl-

inders is the suction-pipe 118, as at 119, and
which communicates with an air-inlet pas-.

- (Not

Q0

95

10C

105

I10

sage 120, registering with the air-port 121 in

the suction-valve casing 122,
valve casing 122 is secured to the underneath

face of each of the compression-cylinders, as,
at 123, and consists of a suitable casting pro-

vided with the vertical port 121, registering
with the air-passage 120. The Vertfwal port

121 commmunicates at its lower end by the pas-

sage 122" with the lower end of t,he vertical

ports 123', each having arranged at its up-

per end the suction- valve 124, p10v1ded with
the fluted spindle or stem 125. The upper

end of one of the vertical ports 123’ commu-
nicates with the air-passage 126 for the for-

ward end of the c¢ylinder, while the upper
of the other vertical port 123" communicates
with the air-passage 127 for the rear end of
the cylinder,
supplied alternately to the cylinder on the

forward and backward stroke of the piston.
The upper ends of the ports 123 123’ commu- .

nicate by the passages 128 and 128 with the
ports 129 129°, which in turn communicate

1T'his permits of the air being

The suetion-

(L5
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by the passages 130 130" with the ports 131
1317, having the outlet-valves 132 arranged in
the upper ends thereof. The ports 151 131’
are connected together by the passage 133,
which communicates with 134 (shown in dot-
ted lines) to the connection 117"

185 indicatesthe brake-valve casing,within
which operates the brake-valve 136. The
bottom 137 of the casing 135 is provided with
an annular flange 138, to which is secured
the Drauch 139 of the feed-pipe 1102, which is
connected by means of the aiv-passage 140 to
the interior of the casing. The bottom 137
1s also provided with a “similar flange, (not
shown,) to which is connected the bupply-
pipe 141 for the brake-cylinder 142.

143 1mndicates an outlet-opening for the air
from the casing 135 to the supply-pipe 141.

144 indicates the E”{hdHSL opening for the
brake-cylinder 142.

Secured to the outer end of the bottom 137
18 a tubular casing 145, provided at one end
with the three - way cock 146, having the
ports 147 148 registering with the port 149,
arranged 1in the bottom 137, and with the
port 150 in the partition 151 of the casing 145.
The port 1560 communicates with the piston-
chamber of the casing 145, within which op-
erates the piston 15_., which is held normally
against the end of the port 150 by means of
the spring 155. |

154 indicates an exhaust-port for the cas-
ing 145, which communicates with the port
149. (See dottedlines, Fig. 24.) The bottom
137 is also provided with a port 1535, which
opens Into the casing 145 back of the piston
152.

156 indicates an outlet for the casing 145
and which is connected to the sand-operat-
ing cylinder 157 at the inlet 158 thereof.
Within the cylinder 157 is arranged a piston
159, eonnected to the piston-rod 160, which
extends outwardly through the head of the
cylinder and has mounted thereon and abut-
ting against the piston a coil -spring 161.
The outer end of the piston-rod is connected
to one end of a suitably-supported lever 162,
and the opposite end of the lever 162 is con-
nected to therod 163, carrying a closure-plate
164 for the sand-receptacle 165.

166 indicates the exhaust for the casing 145
and sand-cylinder.

167 1ndicates the exhaust-recess in the
brake-valve for the brake-cylinder, and 168 a
like recess for the casing 145 and sand-cyl-
inder.

169 1ndicates a handle for operating the
three-way coclt 146, 170 the brake operating-
lever, 171 the valve-stem for the brake-valve,
172 a cushioning device for the main bralke-
valve, and 173 a safety-valvein the air-res-
ervoir.

The operation of my improved brake is as
follows: 'T'he cluteh-pins engaging the gear-

wheel mounted on the shaft 9 the same will
rotate, operating the yokes and the piston
within the compression-chambers.

fed thereto through the suction-pipe 118,
through the passages 120, ports 121, passages
1227, ports 123" 123" past the suction-valves
124 into the passages 126 127 into the cylin-
der. Upon the air being compressed in the
forward end of the cylinder the piston will
cause the same to flow back through the pas-
sage126,closing thesuction-valve 124 through
the passage 128’, port 129', elevating the valve
132, passages 133134 into the connections 117/,
auxiliary supply-pipe 117, pipe 112 to the res-
ervoir 113. The air from the opposite end of
the cylinder will flow back through the air-pas-
sage 127, closing the suction-valve 124 through
the passage 128, port 129, elevating the valve
132, passages 133 184 in to the connection 117",
auxiliary supply-pipe 117, pipe 112 to the
reservoir 113. During the passage of the air
through the pipe 112 the same will pass
through the opening in the union 114 and
opening 67 into the main-valve casing 46 of
the pressure-regulating mechanism B. When
a predetermined pressure has been obtained
the continual operation of the pumps will in-
crease the pressure within the casing 46, caus-
ing the operation of the diaphragm 51 and
moving the lever 55, removing the valve 64
from its seat, allowing the air to pass to the
chamber 91 and operate against the dia-
phragm 89, moving the valve 94 from 1ts seat
and allowing the air to pass into the cham-
ber 91 at the frontof the diaphragms, and be
discharged therefrom through theopening 108
and 60 into the auxiliary-valve casing 48 and
operate the piston 76, permitting the air to
pass through the passage 33, outward through
the port 84, through the pipe 32, and into the
reducing-valve mechanism A. Attention is
also called to the fact that when the valve 064
is moved from its seat the air will also pass
downwardly in the passage 59 against the
head 78 of the piston 76 and assist in the oper-
ation thereof. Attention is also called to the
fact that the air will always bear against one
face of the diaphragm 38 in the chamber 92.
When the pressure in the chamber 92 is over-
come by the tension of the spring 101, the
exhaust-valve 103 is moved Ifrom the opening
106 and allows for the exhaust from the aux-
iliary-valve casing 48 to pass into the cham-
ber 92 and exhausted therefrom throngh the
port 109. The air passing through the port
84 intothereducing-valve mechanism through
the pipe 32 into the chamber D will expand
the diaphragms, moving the piston-heads 37/,
causing thereby the valves 44 to be forced
away trom their seat, allowing the exhaust
of pressure from the compression-cylinders
through the discharge - ports and thence
through the pipes 33 into the reducing-valve
mechanism and then passing into the atmos-
phere through the ports 39. The air from the
chamber D will pass through the pipe 32 into
the clutch-operating cylinder 30, operating
the piston therein and moving the clutch-
arms, causing the same to laterally move the

Ailr is | clutch- SIBGVG and the pins 23 from engage-
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ment with the gear-wheel Tl', rﬁsehn‘r-muiﬂg
the operation of the compression-eylinder,
When the pressure back of the piston in the

cylinder 30 is reduced,the clutch-sleeveslides
upon the shatt 9 and the cluteh-pins 23 en-

gage the gear-wheel 11, locking the same to

the shaft 9 and causing the opei.-i,nwn of the

compression-cylinders.
It will be observed that the dlamntmnmﬂ
of the operation of the compression-¢ylinder

can be obtained by turning the cut-off 110" 1n
the branch from the pipe 139, allowing pres-

sure to pass therefrom into the pipe 111%,
from there into the larger part of the auxil-
iary-valve casing through the inlet 110, ar-

ranged therein, moving the piston 74 and al-
lowing the pressure to pass through the out-
let 84 into the reducing- valve mechanism.
operating the valves therein, and then pass-

ing into the cylinder 30, operating the piston
therein and causing the removal of the cluteh

(}f the pumps.

T'he operation of the means for the sand-
receptacle 1s as follows: Pressure passes from
the brake-valve casing through the port ar-

ranged in the botiom lheleof thence thTOllﬂ‘hr

the ports arranged in the thlee way cock in
thetubularextension 145, through the passage

150, against the piston 102 fmcmﬂ' the same
the

back m the casing 145, d,nd allowing
pressure to pass thmugh the outlet 156 1In
the sand-cylinder 157, operating the piston
therein, causing the lever 162 to operate and
remove the closure-plate from the discharge-
opening of the sand-receptacle. The release

of the pistun 152 is affected by means of

turning thecoek 146 in an opposite direction,
so that the ports therein will register wiLh
the passage 150 and exhaust-port 15& the pres-

sure exhausting to the atmos.phere through
~the port 154.

The sand-receptacle is also op-
erated by the brake-valve when it opens the
port 155 in the bottom of the brake- valve
casing and allowing the pressure to pass
from the brake v&lve casing into the casing
145, thence outward through the port 156,
into the sand-cylinder operating the piston

exhaust from the sand-cylinder and casing
145 is obtained through the medium of the
ports 155 and 166, the same being connected

to the exhaust-recesses arranged in the brake-
It will be ev;dent. that the .
tension of the spring 101 in the chamber 100

valve, as shown.
of the exhaust-valve mechanism of the pres-
sure-reculating valve 1s set at a less tension
than the spring 52, arranged in the head of
the main-valve casing of the pressure-regu-
Iating mechanism, and it will also be ob:

served that pressure will also be normaily
alve casing of the pressure- |

within the main-
regulating mechanism. This.is obtained
lhl()ll“‘]l the medium of the upper face of the
reservoir registering with the union-connect-
ing the same to the pipe 112,

from its engagement with the
gear-wheel 11 and dlb{i{)nflﬂlle the operation

The -

connection,
sald plesaule-wﬂuldtmlr valve mechanism,
| connections between said reducing-valve and
for exhausting Lhe pressare .

Particular attention is called to the fact

that the operation of the sand-eylinder can

be obtained by means of the motorman tarn-

ing the handle 169, or in case of emergency

stop of the brake by means of the brake-
valve, as harerofore stated, passing the pres-
sure through the ports in the bottom of the
brake - valve casing into the casing 145
throueh which it is passed to the sand-recep-
tacle 157. Attention is also called to the ar-
rangement of the suction-valves and outlet-
valves arranged in the snction-valve casing
for the alternately supplying of air to both
ends of the ¢ylinders and discharging the air

» 15

80.

to the reservoir through the inlet- pmb for the

air arranged 1in the evlmdels these inlet-

ports being connected to a single ountlet-pas-
sage. Attention is further called to the fact
that pressure operating in the sand-cylinder
can be exhausted therefrom without exhaust-
ing pressure from the brake-cylinder. T'his
is obtained by moving the brake-valve lever
in a vertical position and connecting the ports
155 and 166 by the recess 168, arranged in the
lower face of the brake-valve, as heretofore
stated, and it will also be observed that when
the brake-valve lever is brought to a verti-

cal position forexhausting the pressure from
the sand-cyvlinder pressure will be retained
in the brake- cylinder. Attention is also
called to the fact that the tension of the dia-

phragms 51 and 88 can be regulated, respec-

tively, by the plugs 53 and 99. ~

It is thought the many advantages of my
improved GOIIE:'[IUGUO[I in alr- bmkes ¢an be
readily understood from the foregoing de-
seription, taken in c¢onnection with the ac-
companying drawings, and it will be noted
that various changes may be made in the de-
tails of construction without departing from
the general spirit of my invention. -

Having thus fully deseribed my invention;
what | elrum as new, and desire to secure by
Letters Patent, 18—

1. Inanair- qu:Lke a pair of pumps or com-
pression-cylinders, opet*ming means therefor,
a suction-valve mechanism connected to each
of the said cylinders and adapted to supply
air alternately to each end of said cyvlinders, a
reservoir, connections between said reservoir
and said cylmdels a pressure - regulating
valve mechanism in communication with f-;md
connection, and means connected to said
mechanism adapted to pass pressare for dis-

90

100
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r20

continuing and continuing the operation of

the pumps, %ubst(mtmlly as set tforth. -

2. In an air-brake, a pairof pumps or conr-

pression-cylinders ,operating means therefor,
a reservolir, eonnectmm between said reser-
voir and smd cylinders, a pressure-regulating
valve mechanism in communication with said
a reducing - valve connected to

satd eylinders
theletmm when pressure is passed from the

"1 regulating to the reducing valve mechanism,
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and means connected to said reducing-valve | haust-valve casing provided with an air port,

for discontinuing and continuing the opera-
tion of the operating means for the pumps or
COMPression - ¢y lmdelq csuhbtfmtm]ly as set
forth.

3. In avn air-pump, a palr of pum p% O COIM-
pression-cylindeis, operating means therefor,
a reservoir, connection between said reser-
volr and said eylinders, a pressure-regulating
valve mechanism in communication with said
connection, & reducing - valve connected to
said pressure-regulating valve mechanism,
connections between said releasing-valvea m]

sald cylinders for exhausting the pressure
theretfrom when pressure is passed from the
rezulating to the reducing valve mechanisn,
a clutch-operating eylinder connected to said
reducing - valve, and means connected 1o said
:yhinder for discontinuing
and continuing the operation of the operating
means for said pumps, substantially as set
forth. | |

4. In an air-brake, a reducing-valve cou-
sisting of & pair of sections having a sleeve
arranged between the
ranged between each of the said sections and
the said sleeve and forming thereby an air-
chamber provided with a suitable inlet and
ontlet, a piston-head operating against the
inner face of each of the said diaphragms, a
tubular extension formed integral with the
outerface of each of the said %e(,LmnS avalve
operating therein, connections b@tween sald
valve and said [)l*-.[OII head, a spring arranged
in each of the said sections a,ud adapted to en-
gage said valve, a connection between said
extension and one of the air-pumps or com-
pression-cylinders, and each of said sections
provided with an exhaust for the said pumps
or compression-cylinders, substantially as set
forth. |

5. In an air-brake, a4 pressure-regulating
valve mechanism consisting of a main-valve

“caxing having a valve suitably arranged and

45
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55
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operating therein, an exhaust-valve casing in
communication with said main-valve casing
._'ELIJd having an exhaust - valve suitably ar-

ranged and operating therein,and further pro-
vided with a supply-valve connected thereto
and opemtmtr in the said main-valve casing,
Incommunication with said main and exhaust
valve casings and an auxiliary-valve casing
havinga piston arranged therein and adapted
when operated to pass pressure therefrom,
substantially as described.

6. In an air-brake, a pressure-regulating
valve mechanism (.,oum&tmﬂ* of a mamwalve
casing having a valve m*mnged therein and
connected 10 2 diaphragm, an exhaust-valve
casing having an exhaust-valve operating
therein and connected to a diaphragm, a sup-
ply-valve arranged in said exhaust-valve cas-
ing operated by a diaphragm and operating
in the main-valve casing g, an auxiliary-valve
casing having a apt*mg—aetuated piston suit-

same, a diaphragm ar-
having an exhaust-valve

| PaAssages

or passage for passing pressure from said
main-valve casing thereto, substantially as
set forth. |

7. In an air-brake, a pressuare-regulating
valve mechanism consisting of a main-valve
casing having a valve suitably arranged and
operating therein, an exhaust-valve casiny
having an exhaust-valve suitably arranged
andoperating therein and asupply-valve con-
nected thereto and operating in the main-
valve casing, an auxiliary-valve casing pro-
vided with a spring-actuated piston, said
malin-valve casing provided with a series of
ports or passages to permit of the passage of

- pressure to sald auxiliary and exhaust valve

casing when said valve in the main-valve cas-
1ing 1s operated causing thereby the operation
of said exhaust aud supply valves and said
spring-actuated piston, substantially as set
forth.

5. In an air-brake, a pressure-regulating
valve mechanism consisting of 4 main- valve
casing having a valve suitably arranged and
operating therein, an exhaust-valve casing
suitably arranged
andoperating therein and asupply-valve con-

nected thereto and operating in the main-

ralve casing, said main-valve casing provided
with air ports or passages for passing pressure
to sald auxiliary and exhaust valve cuasings,
andsald auxiliary-valve casing provided with
alr ports or passages registering with the said
ports or passages of the main-valve casing for
passing pressure thereto, substantially as set
forth. |
9. Im an air-brake, a pressure-regulating
valve mechanisin c¢ousisting of a main-valve
casing having a valve suitably arranged and
operating therein, an exhaust-valve casing
having an exhaust-valve suitably ar :mrred
and operating therein and asupply-valve con-
nected thereto and operating in the main-
valve casing, said main-valvecasing provided
with air portsor passages for passing pressure
to said auxihiary and exhaust valve casings,
sald auxiliary-valve casing provided with air
ports or passages resistering with said ports
or passages in the main-valve casing, and said
exhaust-valve casing provided with ports or

ports or passages of the main-valve casing,
substantially as set forth.

10. In an air-brake, a pressure-regulating
valve mechanism consisting of a main-valve
casing, at exhaust-valve casing and an aunx-
iliary-valve casing, sald maln-valve casing
having a diaphragm suitably arranged there-
In, & tension-spring operating against the in-
ner face thereof, a link connected to said dia-

phragm, anoperating-lever pivotally connect-
-ed tosaid lever and having its upper end piv-

otally connected to a suitable bearing, a
spring-actuated pressure-valve arranged in
sald casing and provided with an opening in

ably m*lg*a,nged and operating therein, said ex- | which operates the other end of the said le-

adapted to communicate with the
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ver, aud a series of ports or passages arranged
in said main-valvecasing, substantially as set

forth. |

11. In an air-brake, a pressure-regulating
valve mechanism consisting of a main-valve
casing provided with a series of air poris or
passages and suitable valve mechanisi, an
du\:ili(uy valve casing, and an exhaust-valve

casing consisting of a %erles of sections sult-

ably connerited to'ﬂ‘ether and forming air-

chambers 91, 92, adiaphragm secured to each |

of the said seellons and extending through

each of the said air-chambers, a SUpply valve

connected to the diaphragm of the chamber
91, an exhaust- valve engaged by the dia-

phragm in the chamber QQ, said sections far-

ther provided with air-passages ¢ominunicat-

ing with main-valve casing and the chamber

92 said sections also provided with air-pas-

sages communicating with the air-passages.
and further pro-
vided with a suitable exhaust-port, substan-

of the main-valve casing,

tially as set forth.

12. In an air-brake, a pressure-regulating-

valve mechanism consisting of a main-valve

Sages and a suitable valve mmechanism, an ex-

haust-valve casing provided with suitable
valve mechanism .:md with ports or pasSsSages -
for establishing communication between the

same and said main-valve casing, an auxil-

iary-valve casing consisting of a tubular cas-

ing of two different diameters, and divided
by a partition into two chambers closed at the
outer end by a cap, a spring-actuated piston
ler of the said echambers,
piston arranged In the

a spring - actuated

larger of said ehd,mben sald tubulm casing
.pmvlded with a series of ports or air-passages

registering with the ports of the main-valve

casing for passing pressure to the smaller of

said chambers, meauns for establishing com-
munication be_tween the two chambers, and

said larger chamber provided with a suitable
inlet 110 and outlet 84, substantially as set

forth.
13. In an air-brake, a pressure-regulating

mechanism consisting of a main-valve casing

50
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provided with a series of air-ports and a sult-

able valve meehdmbm an exhaust-valve cas-
ing provided with smmole valve mechanism,

and with ports or air-passages for est.a,blish-
ing communication between the same and the
main-valve casing, an auxiliary-valve casing
provided with suitable pistonand valve mech-
anism and with ports or air-passages for es-
tablishing communication between the nain

and exhaust valve casings and further pro- .

vided with inlet. 110 and outlet 34, substan-
tially as set forth.

[4. Inanair-brake,a pairof pumpsorcom-

pression-cylinders, operating means therefor,

a suction-pipe connected to each of the Said-

cylinders, a suction- valve mechanism con-

nected to the bottom of each of the sald
pamps or eylinders and in communication
with each end thereof and mt,h the said sue-

tion-pipe, a reservoir,

said reservoir and said cylinders, a Hressure-
regulating valve mechanism in communica-
tion with said connection, a brake-valve cas-
ing, connections between said casing and said
l'eher voir,
\’%tl"u’e-{:}lhillg' connections and faid pressure-
regulating mechanism for passing pressure
thereto, and means connected to said pres-

connections bhetween

70

connections between satd btake- |

75

sure- I‘E‘Q‘Lﬂdtlllﬂ mechanisin adapted to pass

pressuare for discontinuing and contfinulng
the operation of the operating means for smd
cylinders, substantially as ser forth.

15. In an air-brake, (Lpfurf)t pumpsor com-

pression-cylinders, oper: aling ineans therefor,.

asuction-valve mechanism in¢omm unication
with each end of said pumps or ¢ylinders, a
reservoir, connections between said reservolr
and smd cylmders, a pressure - regulating
valve mechanism i commiunication wlth aald

connection, a brake-valve casing, connections .
between said casing and said reservoir, con- -

nections between said brake-valve-casing con-
nections and said pressure-regulating meeh
anism for passing pressure thel‘eto a reduac-
ing-valve mechanisi connected to said pres-
sure-regulating mechanism, and means con-
nected to said reducing-valve for discontinu-
ing and eontinuing the operation of the op-
emtmw means for the said Ojllnde] sirbstan-
tially as set forth. | | -

16. Inan air-brake, apatr of pumMps or eonl-
pression-cylinders, operating means therefor,
a reservoir, connections between said reser-
voir and said cylinders, a pressure-regulating
valve mechanism in communication with the
said connection, a brake-valve casing, connec-
tions between said casing and said reservoir,
connections between said brake-valve casing

| connections and said pressure - regulating
‘mechanism for passing pressure ther eto a re-
ducing-valve mechanism connected to said

pressure-regulating valve mechanism,connec-

tions between said reduun o-valve mechanism
and said eylinders, means connected to said.

I‘PdUCHlU-leV‘E‘ mechanism fordisecontinuing
the compression of air by said cylinders, and
means arranged. in said reduncing-valve for

exhausting the air from the sald cylmderq,_

subbt&ntmlly as set forth. - |
17. Inan air-brake, a pair of pumpsorcom-

pression-cylinders, operating meanstherefor,

4 suction-pipe mnnected to each end of one

of said cylinders, a suction-valve easing in
communication with said suction-pipe and-

pmwderl w1th a port 121, passages 122 122/,

ports 1237 123, valves I?‘-L passages 128 1‘)8’
ports 129, 129 , passages 130 130°, ports 131
1317, valves mz and passage 133, sald ¢ylin-
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[ ders provided wn;h ports 126 127 communi-

cating with ports 123" 123" when the valves

124 are opened, and with passages 128 128"

when the valves 124 are closed, said cylinder

farther proviled with a passage 154 commii-

nicating with passage 133, a reservoir, and

130

means for connecting said reservoir and pas--

sage 134, substantially as set forth.
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15. Inanair-brake, a pairof pumps or com-
pression-cylinders, operating means therefor,
a suction-pipe connected to said ceylinders, a
suction-valve casing in communication with
sald suction-pipe, said casing provided with
inlet and outlet portsin communication with
the interior of the said cylinder, a suction-
‘alve arranged in said casing, an outlet-valve
arranged to said casing, a reservoir, connec-
tions between said reservoir and said casing,
a reducing-valve mechanism in commmunica-
tion with said connection, a brake-valve cas-
ing, connection between said reservoir or said
brake-valve casing, connections between said
counections and pressure-regulating mech-
anism for passing pressure thereto, means
connected to said regulating mechanism for
discontinuing the operation of the operating
means forthe cylinders, a brake-eylinder con-
nected to said brake-valve casing, and means
connected to said casing adapted to pass
pressure for operatinga sand-receptacle, sub-
stantially as set forth.

19. In an air-brake, a reservoir, a brake-
valve casing having a. brake-valve suitably
operating therein, connection between said
reservoir and brake-valve, a brake-cylinder,
connections between said cylinder and said
brake - valve casing, "a tubular casing con-
nected to said bruake-valve casing, a two-way
cock arranged in said tubular casing, said
brake-valve casing provided with a portfores-
tablishing communication between the same
and the tubular casing through the medium
of the said cock, a piston arranged in said tu-
bular casing, a sand-cylinder communicating
with said tubular casing, and means in the
sald cylinder adapted to be operated by pres-
sure passed through said brake-valve casing
from said tubular casing for operating the
sand-receptacle, substantially as set forsh.

20. Inan air-brake, a pairof pumps or com-
pression-cylinders provided with suitable op-
erating means, a suction - valve mechanism

suitably connected to each of the said eylin-

ders, a reservoir, connections between said
reservoir and said eylinders, a pressure-regu-
lating mechanism, a branch connecting said
regulating mechanism to said connection be-
tween said reservoir and brake-valve casing,
and means arranged in said branch adapted
when operated to pass pressure through said
regulating-cylinder for discontinuing the op-
eration of the operating means for the com-
pression-cylinders, substantially as set forth.

21. In an air-brake, a pair of pumps or com-
pression-cylinders, operating means therefor,
a suction-valve mechanism connected to each
of the said pumps or compression-cylinders,

a reservoir, a pressure-regulating valve mech-

anism provided with a main valve, an ex-
haust-valve, a supply-valve, and a spring-
actuated piston, a connection between said
pumps, reservolir and pressure-regulating
valve mechanism, a reducing-valve mechan-
ism, connection between said reducing and

I tween said pumps and said reducing-valve

mechanism, and means connected to said re-
ducing - valve mechanism for discontinning
the operation of said pumps when pressnreis
passed from the regulating-valve to the re-
ducing-valve mechanism, substantially as de-
seribed.

22. Inan air-brake, a pairof pumps or com-
pression-cylinders, operating means therefor,
a suction-valve mechanism connected to each
of the sald pumps or compression-cylinders,
a reservolr, a pressure-regulating valve mech-
anism provided with a main valve, an ex-
haust-valve, a supply-valve, and a spring-
actuated piston, a connection between said
pumps, reservolr and .pressure-regulating
valve mechanism, a reducing-valve mechan-
1sm, connections between said reducing and
regulating valve mechanism, connections be-
tween sald pumps and said reducing-valve
mechanism, a brake-cylinder, connections
between said cylinder and said reservoir, con-
nections between said connections and said
pressure-regulating valve mechanism, a cut-
off arranged in said last-named connections,
and means connected to said reducing-valve
mechanisin for discontinuing the operation
of said pumps when pressure is passed by
opening said cut-off through said pressure-
regulating valve mechanism to the reducing-
valve mechanism, substantially as deseribed.

23. In an air-brake, a pair of pumps or com-
pression-cylinders, operating means therefor,
a suction-valve mechanisim connected to each
of the sald pumps or compression-cylinders,
areservoir, a pressure-regulating valve mech-
anism provided with a main, exhaust and

| supply valves and spring-actuated piston, a

connection between said pumps, reservoir
and pressure-regulating valve mechanism, a
reduacing-valve mechanism, connections be-
tween said reducing and regulating valve
mechanisin, connections between said pumps
and said reducing-valve mechanism, a brake-
cylinder, connections between said cylinder
and said reservoir, connections between said
connections and said pressure-regulating
valve mechanismn, a cut-off arranged in said
last-named connections, a eylinder 30 con-
nected to sald reducing - valve mechanism, a

cluteh mechanism connected to said eylinder

and adapted when pressureis passed to the re-
ducing-valve mechanism to discontinue the
operation of saia pump.

24. In an air-brake, a reservoir, means for
supplying pressure thereto, a brake-valve
casing, connections between said reservoir
and brake-valve casing, a bralke-cylinder,
connections between said casing and said cyl-
inder, a brake-valve arranged in said casing
and adapted to pass to and exhaust pressure
from said ¢ylinder, a sand-receptacle, connec-
tions between said receptacle and brake-valve
casing adapted when operated by a passage
of pressure to operate said sand-receptacle,
and sald brake-valve further provided with

regulating valve mechanism, connections be- | means for exhausting said pressure from the
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sand-receptacle connections without exhaust-

ing pressure from the brake-valve eaﬂng or
bmke evlmder |

25. In an air-brake, a pair of pumps or com-
pression-cylinders, operating means therefor,

a suction-valve mechanism connected to each
of said pumps or eylinders, a reservoir con-

nected to the said cylinders, a brake-valve
casing suitably connected to said reservoir,
a brake-cylinder suitably connected to said
brake-valve casing,
in the said casing and adapted to pass and
exhaust pressure from said brake-cylinder,
a sand-receptacle, a tubular casing secured
to sald valve-casing and provided with means
operated by a passage of pressure for oper-
ating sald sand-receptacle, and said brake-
valve further provided with means for ex-
hausting said passage of pressure without ex-
hausting pressure from the brake-valve cas-
ing and eylinder, substantially as described.

26. In an air-brake, a pair of pumps or com-
pression-cylinders, operating means therefor,
a suction-valve mechanism connected to each
of said pumps or cylinders, a reservoir con-
nected to the said cylinders, a brake-valve
casing suitably connected to said reservoir, a
brake - cylinder suitably connected to said
brake-valve casing, a brake-valve operating
in the saild casing and adapted to pass and
exhaust pressure from said brake-cylinder, a
sand-receptacle, a tubular casing secured to
said brake-valve casing, a sand-cylinder con-
nected to said sand-receptacle and said tubu-
lar casing, means arranged in said tubular
casing operated by a passage of pressure for
passing pressure to operate said sand-cylin-
der causing the operation of said sand-recep-
tacle, means arranged in said tubular casing

for passing pressure thereto from the brake-

valve casing, and means for exhausting the
said passage of pressure from the brake-valve
casing and brake-cylinder, substantially as
descubed

27. In an air- bmke a brake-valve casmﬂ*

connected to a sultable source of pressure-
supply, a sand-receptacle connected to said
casing, means for passing pressure to operate
said receptacle, and a brake-valve operating
in said casing and so arranged when operated
as to exhaust the pressure passed to operate
the sand-receptacle without exhausting pres-
sure from the brake-valve casing, subsban-
tially as described.

23. In an air-brake, a brake-valve casing
connected to a suitable source of pressure-

a brake-valve operating

supplv and to the brake-cylinder, a sand-re-

ceptacle, nperatmo' means therefor connected

to said casing and adapted to be operated by
a passage of pressure, means for passing pres-
sure to operate said operating means, and a

- brake-valve operating in said casing and so

arranged when operated as to exhaust the
pressure passed to operate the sand-recep-
tacle without exhausting the pressure from
the brake-valve casing subst&ntla,lly as de-
seribed.

29. In an air-brake, a brake-valve casing
connected to a suitable source of pressure-
supply and to the brake-cylinder, a sand-re-
ceptacle, a sand-cylinder connected thereto,

a tubular casing connected to said eylinder

and said Valve casing, means arranged Iin
said tubular casing when operated adapted to
pass pressure to operate said eylinder caus-
ing the operation of the sand - receptacle,

'meam for passing pressure for operating said

operating means in said tubular casing, and
a brake-valve operating 1in.said casing for
passing pressure to the brake-cylinder and so
arranged as to exhaust the pressure passed
for operating the sand-receptacle without ex-
hausting the pressure from the brake-cylin-
der and valve-casing.

- 80. In an mr—bmke a pair of pumpsor com-
pression-cylinders, operatmﬂ‘ means therefor,

6o

70

75

8o

a suction-valve mechanism connected to each

of the said pumps or cylinders, a reservoir,

connections between said reservoir and said

cylinders, a pressure-regulating-valve mech-
anism In communication with said connec-
tions, a brake-valve casing, connections be-
tween said casing and said reservoir, connec-

tions between said brake-valve-casing con-
nections and said pressure-regulating mech-

anism for passing pressure thereto, a reduc-
ing-valve mechanism connected to said pres-
sure-regulating - valve mechanism, connec-
fions between said reducing-valve mechan-
ism and said cylinders, means connected to
said reducing-valve mechanism for discon-
tinuing the compression of air by the said
cvlinders, and means arranged in said reduc-
ing-valve mechanism for exhausting the air
from the said cylinders, substantially as de-
scribed.
- In testimony whereof I affix my swnature
in the presence of two witnesses.
JOHN SHOUREK.
Witnesses:
-~ JOHN NOLAND,
- WiLLIAM E. MINOR.
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