(No Model.) - 3 Sheets—Sheet 1,

 H. GUELS.
FLUID PRESSURE BRAKE. _

No. 391,962, Patented Oct. 30, 1888.

o
N

79

Lzl L

-
1 L
iy b
p— -
11
| 1
¥
14
H

=

Q@%&%@oaeo - dnvenior,

G (0 et Sosachomaits Alerman Ferelins
A Z

Gy - By s Clitormey M@

el -y

N. PETERS. Photo-Lithographaer. Washington, D. G




(No Model,) | 3 Sheets—Sheet 2.

- H. GUELS.
FLUID PRESSURE BRAKE.

1No. 391,962. Patented Oot. 30, 1888.

o D RN
S §\{$‘\I“’§

X N o ©
> NS S N =
> |5 . —- N
R e g ian TR\
O EOIOIOIO s =2 | e il_““_
s AL 3 — S
=7
c\e.-...
Xy
= NIA~ NN ; N ]
“
A N N S AN -

g =
o
il
il
r--
oy
A T .
ek P, b el
ek e ke ——— I e ——
-
P ———— LA,
e ——— s — Tl ———— — -
—— PP inlre— i =
M
b
hleb— e o " — -
[ — = ;
.
!

i R o N
.~~ E — -

t..—mrrﬂ“-
1D
L]
| |
| ; |
f
- I|i!“ '
: | N T
4
:

N. PETERS. Photo-Lithographor, Washingion,




(No Model.) B 3 Sheets—Sheet 3.
H GUELS ' '

FLUID PRESSURE BRAKE.
No. 391,962, Patented Oct 30, 1888

5

(il

G).R)wwaooeo , Jnventor

/6_4 iédm ' %ﬁ/mm Lol _
33)11 aﬁ'{}iﬂetj

N. PETERS. Photo-Lithographer, Washington. . £,




(c

LS

20

25

39

O

45

50

I'TED STATES

—n e

PATENT

—m —- o ety

HERMAN GUELS, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE AMERICAN

BRAKE COMPANY,

o

OF SAME PLACE. -

FLUID-PRESSURE BRAKE.
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Lo all whom it may concerw: _
Be 1t known that 1, HERMAN GUELS, a citi-

zen of the United States, residing at St. Louis,

in the sState of Missouri, haveinvented certain
new and useful Improvements in Fluid-Press-
ure Brakes; and I hereby declare the follow-
ing to be a full, clear, and exact description of
the same, reference being had to the accom-
panying drawings, in which— |
Figure 1 isa sectional view of a cylinder and
piston, expansion-chamber or auxiliary reser-
voir, and a brake-valve embodying my in-
vention, together with the train-pipe and
branch pipe in elevation. Fig. 2 is an eleva-
tion of the valve-shell. Tig. 3 is a longitudi-
nal central section of theair-brake valve, simi-
lar to what 1s shown in Fig. 1, but enlarged,
in order to render the construction more ap-
parent; Fig. 4, a face or plan view of the sec-
tion € of the valve-shell, showing the valve-

seat of the equilibrium-valve and the ports

leading thereto. Ifig. 5is atransverse section
of section D of the valve-shell on the line y 7,
Fig. 6, showing the port leading from the ex-
pansion-chamber or auxiliary reservoir, the
air-valve chamber, and the exhaust-valve.
Ifig. 6 1s a section of the section D of the valve-

shell on the line x @, Fig. 3. Tig. 7is atrans-

verse section of the cylinder and valve-shell on
the line 2z z, I'ig. 1, showing the port or pas-
sage leading from the expansion-chamber or
auxiliary reservoir I3 to the air-brake-valve
chamber, and also the port connecting the
valve-chamber with the cylinder S.

Like letters and figures refer to like parts
wherever they oceur. ' |

My presentinvention relatesto the construe-
tion of air-brake valves for fluid-pressure
brakes of the character generally termed the
‘“equilibrio system,’” or that wherein the pis-
ton 1s held in equilibrium by fluid-pressure on
both sides, an expansion-chamber or auxiliary
reservolr is used, and the brakes applied and
released by reducing and restoring the press-
ure in the train-pipe or destroying and restor-
ing the equilibrium of the piston. -
- Theobjectihave inviewis toobtaina quick-
acting air-valve to be actuated by the air or
pressure in the auxiliary reservoir or expan-
sion-chamber and controlled by a secondary

valve not subjected to the air-pressure in the I

]
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| auxiliary reservoir, 8o that the movement of
the air-valve shall not be dependent on the re-
lation existing between the air-pressure in the
auxiliary reservoir and that in the train-pipe,
as 18 now the case with all automatic flaid-
pressure valves for brake systems so far as I
am aware. |

To this end my invention consists, first, in
the combination, with a cylinder and expan-
sion-chamber or auaxiliary reservoir, of a
double-diaphragm air-valve having an ex-
haust-port and puppet-valve in one of its dia-
' phragms, an exhaust port or passage commus
nicating with the opposite side of the other
diaphragm, and a valve for confrolling said
exhaust-port; second, in a double-diaphragm
valve for ailr-brake systems having a valve-
seat arranged between the diaphragms and an
exhaust port and valve arranged in one of said
diaphragms; and, finally, in details of construe-
tion, which will hereinafter more fully appear.

I will now proceed to describe my invention

more fully, so.that others skilled in the art to
~which it appertains may apply the same.
i The well-known or any approved form of
pump, maln air-reservoir, engineer’s valve,
&c., may be used, and are nob here described,
because they are well known and form no part
of the present invention. |
It s to be understood that each car of the
l train 18 to be equipped with substantially the
devices shown in Fig. 1 of the drawings.

T indicates the train-pipe; M, abranch pro-
vided with the usual valve, v, for cutting off
the expansion-chamber or anxiliary reservoir
| from the train-pipe, and also a cheeck-valve, #,

for preventing the return-flow of air when the
| pressure 18 greater in the rescrvoir than in the
train-pipe, which branch pipe M delivers di-
rectly into the expansion-chamber or auxil-
1ary reservoir, and not through the air or
triple valve, as heretoiore. | .

- N indicates a branch pipe leading to an in-

| dependent ailr - chamber, 39, wherein is an
b oif

no connection with the expansion-chamberor
auxiliary reservoir. | |

R indicates an expansion-chamber or auxil-
lary reservoir, and 1 a channel or passage
leading from the auxiliary reservoir to the
valve-chamber of the air-valve, which passage

o

equilibrium-valve,”’ said air-chamberhaving
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1 may be an inside or an outside pipe, if de-

sired, but is preferably formed 1in casting the

~c¢ylinder, as shown 1n the drawings.
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> indicates the cylinder; K, the piston, hav-
ing the piston-rod %, which actuatesthe brake-
lever and piston-spring L toretract the brake-
shoe.

The air-valve shell, as shown, is composed
of five sections, A, B, C, D, and E, though any
desired number of sections may be used. The
mechanism contained within sald shell com-
prises, first, a balanced valve for admitting air
from the expansion-chamber to the eylinder,
for holding the piston ¢n equilibrio and ex-
hausting the air from the cylinder to apply
the brakes, or, 1n other words, an automatic
air-brakevalve for an equilibrio system, which
is the subject-matter ot the present applica-
tion, and which I will next deseribe; and, sec-
ond, an equilibrium-valve for controlling this
or any other automatic air-brake valve from
the pressure 1n the train-pipe, and which lat-
ter, while it is herein described as the best
means known to me for controlling the valve
which 1§ the subject-matter of the present ap-
plication, 1s not herein claimed, because it has

been made the subject of another application,
Serial No. 264,493, filed of even date herewith.

The balanced valve first above referred to
is confained within the shell-sections C, D,
and B, of which D 1s the principal section, and
has a central valve-chamber, 9, within which
is an annular valve-seat, 8, which may be

- formed on the shell or in a bushing seated
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thereon, as preferred. This valve-chamber 9
1s connected above the valve-seat 8 with the
chanunel, port, or passage 1, leading from the

expansion-chamber or auxiliary reservoir R

by a port or passage, 3, and with the eylinder
S below said valve-seat 8 by the port or pas-

- sage 2.
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G and H indicate two diaphr agms, which are
secured, the oune between the sections Cand D
of the shell and the other between the sections
D and E. The diaphragm G carries an open
or slotted cup-shaped frame, 12, having an an-
nular valve-disk, 13, which has its seat 8, be-
fore specified, and which is secured to the dia-
phragm by the threaded plug-washer14. The
lower part or bottom of slotted or open frame
12 1s also an annular disk, 15, forming a seat,

16, for a puppet exhaust-valve, 17, said annu-

lar disk 15 terminating in a hollow threaded
tube or stub, 18, through which the winged
stem of puppet-valve 17 passes, and by means
of which threaded stub 18 and a threaded
washer, 19, the lower part of open frame 12 is

- secured to diaphragm H.

60

20 indicates a spring, which may be used,if
desired, toinsure a positive seating of the pup-

- pet-valve; but said spring is not essential, as

the air-pressure will of itself seat the valve.
This spring 20 also serves to keep the valve 13
off 18 seat; but in case the spring is omitted
the same result can be accomplished by inereas-
ing the area of valve-disk 13.

The lower section, I, of the valve-shell is !

-
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simply a cap-section provided with exhaust-
ports 21, and, if desired, with astop, 22, or rest
for the winged or grooved stem of puppet- 70
valve 17.

The foregoing devices counstitute a balanced
and an exhaust valve, which are operated by
the air in the auxiliary reservoir to admit air
to and exhaust the same from the cylinder. 75
Said valve is controlled by a secondary valve,

28, which governs a port or passage,4,leading
from the passage 1 to valve-chamber 24 and
by means of ports 5 to chamber 27 over the
balanced valve. An exhaust-port, 6, also econ- 8o

‘trolled by secondary valve 28, permifs the air

which has been admitted from the auxiliary
reservoir fo the top of diaphragm G to move
the valve-disk 13 in one direction or forece 1t
down on its seat 8 to escape from chamber 27 83
and permif the valve 13 to rise off its seat.
This valve 28 may be actuated by means of
the air in the train-pipe and by what 1 term

an ‘‘equilibrinm-valve.”” This equilibrinm-
valve is contained within the sections A and go
B of the shell, of which A isa cap-section,hav-
ing a port or ports, 23, by which it communi-
cates through branch N with the train-pipe T,
and B is a cylinder or air-chamber and con-
tains a diaphragm, (a piston may be used,) I, ¢35
which divides the air-chamber into two com-
partments, 38 and 39.

The valve 28, hereinbetfore referred to, has
a stem which passes through the gland 25,
which gland is held by nut 26, and the stem of 100
valve 28, after passing through the gland, is
secured to one end of a colled spring, 29, that
is in turn secured at its other end to a hollow
tube, 30, having a disk or flange, 31, by means
of which and a washer or disk-nut, 32, it isse- 103
cured to the diaphragm F, which in turn is
held between the sections A and B of the shell.
The tube 30 is turned out to form a seat for a
slight spring, 33, and below to form a valve-
seat, 34, for a valve, 35, whose stem passes rio
through the tube 30 and is secured by a nut,

37, the whole forming a check and reduction
valve through which the compartments 38 and

39 may communicate. It will be seen that the
compartnient 39 1s in direct communication ris
with the train-pipe, (but not with the auxil-
iary reservoir,) and that the pressure in said
compartment 39 will be the same as that in
compartment 38 and train-pipe T, less the
power of spring 33, when the system is charged, 120
and will contain air at the maximum pressure
when the brakes are off, so that a slight varia-
tion of pressure in the train-pipe will actuate
valve 28, as diaphragm I must respond to any
variation in the train-pipe, and the movement 125
of secondary valve 28 causes the movement of
balanced valve 13 either by admitting the aux-
iliary-reservoir air to or e:rhfmstmﬂ' the air-
from chamber 27.

The devices, being of substantially the ehar- 130
acter hereinbeforespecified, will operate as fol-
lows: Supposing thesecondary valve28to bein
the position shown in Fig. 3, the air from the
expansion-chamber or aunxiliary reservoir R
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will pass through passages or ports 1 and 3 | canavail himself of this operation of the de-
into valve-chamber 9, holding valve 13 off its | vices by suddenly lowering the pressure in zg
scab and puppet exhaust-valve 17 closed, and | the train-pipe at will, and thus gain complete
by port 2 into ecylinder S, and the piston K | control of the brakes to release the same under
5 will be held in equilibrium and the brakes will | all econditions where it is how found necessary
- be off. If, now, the valve 28 be raised or al- | to bleed the auxiliary reservoirs. |
lowed to rise and close port 6, at the same time I do not herein broadly claim the method 6o
opening port 4 and admitting the auxiliary- | or means for actuating valvé 28 from the air
reservolr air to the chamber 27 on the oppo- | in the train-pipe, as the same is the subject-
1o site side of balanced valve 13, said valve 13 | matter of a separate application; but,
will drop on its seat 8, and, the puppet-valve Having thus described the nature, opera-
17 striking the shell or stop 22, the cylinder | tion, and advantages of my invention,what I 65
will be cut off from the auxiliary reservoir, the | claim, and desire to secure by Letters Patent,
exhaust opened, and the brakes applied. If| is— |
15 the valve 28 be then allowed to fall, the ex- 1. In an air-brakesystem, the combination,
haust 6 will be opened and the port 4 closed, | with a cylinder and an expansion-chamber or
so that the balanced valve 13 can rise, which auxiliary reservoir, of a double - diaphragm 7o
will open port 3 and close exhaust-valve 17, { valvehavinganexhaust-portand puppet-valve
and re-establish communication between the | in one of its dlaphragms, and an exhaust-port
20 auxiliary reservoir and the cylinder and re- | and secondary valve on the opposite side of
lease the brakes. As before pointed out, this | the other diaphragm, substantially as and for-
sccondary valve is operated from the air in | the purposes specified. B "5
the ftrain-pipe by the equilibrinm - valve Z. A double diaphragm valve for air-brake
mechanism shown, or its equivalent, in which | systems, having a valve-seat between the dia-
25 case a slight reduction of the air in the phragms, and an exhaust port and valve in
train-pipe would, owing to the expansion of | one of said diaphragms, substantially as and
the air in chamber 39, cause the outward | for the purposes specified. 30
movement of diaphragm F, which would lift 5. Inan air-brake system, the combination,
the valve 28, close exhaust 6, open port 4, and | with a cylinder and an expansion-chamber or
30 applythe brakes, and an increase of the press- auxiliary reservoir, of a double - diaphragm
| ure of air in the train-pipe will seat the valve | valve baving a valve-seat between the dia-
28 on port 4 and release the brakes, becaunse phragms, an exhaust-valve in one of said dia- 8=
valve 28 is not subjected to the pressure of the phragms,anair-portleading from the auxiliary
alr in auxiliary reservoir R in antagonism to | reservoirto the opposite side of the other dia-
35. the pressure in the train-pipe. If the train- phragm, and a secondary valve for controlling
pipe should part, or if the pressure therein | said ports, said secondary valvearranged tobe
should fron any cause fall far below the press- | actuated by the alr-pressure in the train-pipe, ¢c
ure of the air in chamber 39, the expansion of substantially asand for the purposes specified.
the alr in said chamber, after seating valve 4. In an equilibrio air-brake system, the
40 28, so as to close exhaust-port 6 and hold the | combination of a cylinder, an auxiliary reser-
- brakes on, will overcome the force of spring { voir, and a valve-chamber, 9, connected with
29 and move the diaphragm T out until the | each other by the ports 1 2 3 4, and provided 05
stem of valve 35 strikes the shell-section A, | with exhaust-ports 6, a balanced valve, 13,
which will force open valve 35 and permit the - puppet exhaust-valve 17, and secondary valve
45 escape of the excess of pressure in cham- 28, snbstantially as and for the purposesspeci-
ber 39, until it and the train-pipe air have | fied. E o )
nearly equalized, when the spring 29 will re- In testimony whereofI affix my signature,in 1CO
act and restore the diaphragm F to its nor- | presence of two witnesses, this 15th day of
mal position, at which time the pressure of February, 1888, - |

50 the air and that in the train-pipe will be so HEHI\TAN GUELS.
nearly equal that a slight increase of pressure Witnesses: | -_ |
In the train-pipe will seat the valve 28 on If. W. RiPreR, Jr.,

port 4 and release the brukes. The engineer - LEDWIN 8. CLARKSON.
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