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| Of the air-pipes.
showing a modifiedarrangementof the check-

20 valve-operating device w ith relation to the au-

-
'I | iy

HDRMAN GUELS OI‘ ST LOUIS, MISSOURI ASSIGNOR TO THD AMERICAN
| ' BRAK]] COMPANY OF SAME PLACE - -

AIR BRAKE SYSTEM

SPECIFICATION fOlﬂ"‘ﬂll‘lF part 01 Let.ters Patent No, 384- 68'7 dated June 19 1888

Apphcatlon filed October 538 1887, Semal No. 253 6:38.

(No mndel ) - |

To all whom u& may concerm:

© Beit known that I, HERMAN GUDLS a9 cltl
zen of the United States;. residing at St. LOIIIS
in the State of Missouri, have mvented certam

new and useful Improvomentﬂ in Automatiec.

Air-Brake Systems; and I hereby declare the

following to be a fu]l clear, and exact descrip-

tion of t,he same, 1eference being had to the

~aceompanying dmwnms, in which—
IQ

Figure 1 is a plan view of the System the’
brake- cylinder being in section. Fig. 2 is

‘sectional view of the automatlc compound ex .
haust-valve on the line w w, Fig. 1.

a section of the automatic vmlve on the lme X,
Fig. 2. Fig. 4 is a section of the check- Valve-
Gpemtn‘w device on the line y vy, Fig. 1.

b is a seetion of the reducing-valve on thellne
IFig. 6 is a sectional view

- tomatic supply and exhaust valve.

30

35

wherever thesr OCCuUTr.

Dbility

Tike letters and figures refer to lzlaze parts

The main difficulties which have been here-
tofore encountered in air-brake systems have
been, first, the loss of appreciable time or 1in-

terval bet*ﬁ een the application of the brakes
on the successive cars; and, second, the loss of |
time and the high pressme reqmred in the
main supply- plpe befme the bmke.‘a conld be_

released.
The first difficalty has avisen from the ina-

main pipe, or at all the cylinders simultane:
ously, and attempts have been made to over-

 come the same by electrically- actuated ex-

40

haust-valves or bleeders, and also by bleeding

the main Snpply p]pe "1t sever al pmnts in lts |
length., -
| The second d]fﬁculby or Slowness in releas-

 ing the brakes has arisen from the necessity

45

In the. equilibrio systt,m of raising the pressare |
in the main supply-pipe and in the cylinder

to or above the pressure of the air inthe aux-

iliary reservoir,or that exerted on the opposite -

~ side of the piston, beforean equilibrium could

- Dbe established on both sides of the piston
- whieh would allow the springs (commonly
5o employed for the purpose) to withdraw the

~ brakes.

Fig. 3 18
Fm"

main supply) pipe to trip the check-valve and

0 quickly and uniformly reduce the
‘pressure simultaneously at all points in the

space have confined the illustration to the de-

| heretofore been pmvided to overcome thls R

second difficulty. :
The first object of my mventlon 15 thel efore,

to secure the qumk dischar ge of the alr from 5 5 |

the main supply or train pipe, so that the auﬂ-. ]
tomatic valves may be operated in 1ap1d SuC-
cession, and this Iaccomplish by opening the
main supply or train pipe ab points adjacent

| to the several cylinders and simultaneously 6
‘opening the cylinders mdependenbly of the

train-pipe and not through the same. | o
‘The second object of my invention isto 13,1)

idly equalize the pressure on both heads of

the piston when the brakes are to be released, 6 5

in order to allow the spring which retracts
the brakes to act quickly, and this T accom- -

plish by means of mechanism which causes a
comparatively low pressure in- the train (or

7
restore the equilibrium of the piston,orequal-

ize the pressure on both sides of the piston,

and in default of a better name I shall here- -'_if'ffj

| _1nafter refer to mechanism for said purposeas

‘¢ theck-valve-operating device.”  For this 75

' purpose any of the well-known mechamsm for .
automatically multlplymg power m&y be em-j_g-*-j--;___-_.;.:' |
ployed. -

I will now 1)1 oceed to deseube the prefem edf"_ _-
form of my invention, so that others skilledin 8o .- -
the art to whlch lt appertalns may apply the:t U

same,

I have chosen fm pmposes of 111usbrat10nj-'_-_E,ﬂ;ﬁ_.z15';-5;-7:.

that class of air- brakes wherein the piston.

which applies the brakes is maintained in- 85
equilibrio by compressed air on both sides of
the piston, the brakes being applied by de-

stroying the equilibrium and released by re--

storing the equilibrinum, and in order to save
vices for a single car, as it will be understood = -

| that any number of cars may be used, all be -

ing equipped like the one shown. L e
“Tn the drawings, A indicates the air- pump,_i:__ TR
B, a reducing-valve which may be employed; 93 -

,1f desued C, an engineer’s Valve D, atrain ..
ormain supply plpe B, a brake- cyhndel with
storage or expansion- chamber I connected =
-'-itheremth,(mstead of chamber Fan independ.

ent auxiliary reservoir may. be -used, if de- Ioo'*f?? |

sired:) G, a piston with its rod and retra,ctmg

S0 far as I am aware, no means has | spring; and H a conduetor’s Valve, all of
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which may be of the character shown or any |
other approved construction, as the same do

not in their individual characters embody any
points of my invention, but simply form ele-
ments of the general system.

D" is a branch leading from the train or
main supply pipe D to the brake cylinder B
and storage or expansion chamber F, provided
with the usual cock, d, for cutting off the cyl-
inder from the main supply-pipe D, when de-
sired. ~
Onthe branch pipe D’,(of each car,) between
it and the cylinder I, I place an automatic
compound exhaust- valve, K, provided with
two exhaust-valves, one for the eylinder and
one for the train (or main) pipe, which are so
connected with the main pipe and the eylin-
der as to be actuated the instant the equilib-
rium between the two is disturbed, and on a
branch, d, leading from branch pipe D/, I
place check-valve-operating deviee L, having

‘mechanisms for multiplying the pressure in

the main pipe andtransmitting it to the check-
valve 29 of the expansion-chamber, (or inde-
pendent anxiliary reservoir, if such is used,)
S0 as to overcome the pressure on the check-
valve of the air in the expansion-chamber.

The antomatic compound exhaust-valve I
prefer to construct substantially as shown in
IFigs. 2 and 3—that is tosay,within a suitable
case or shell preferably composed of two sec-
tions, (an upper section, 1, and a lower section,
2, having suitable ports, 3 and 4, leading to
the main supply-pipe and to the cylinder,) I
place two exhaust - valves, one for the main
pipe (or train-pipe) and one for the cylinder,
and so connect them that their action shall be
dependent one on the other and both on the
equilibrium of pressure in the main pipe and
cylinder. | |

The shell-section 1, which is connected with
the train-pipe D by its port 3, has in it an ex-
haust-valve, b, provided with a suitable seat-
plug, 6, and, if desired, a light spring, 7, to
hold 1t to its seat, though the spring 7 is not
absolutely necessary. On the stem of valve 5
18 a pin, 8, which engages in the forks on the
short arms of valve-lever 9, which lever has
1ts fulecrum cn the shell 1, as at 10, while the
opposite or long arms of valve-lever 9 are
piveted, as at 11, to a stem, 12, which carries
ab 1ts lower end the exhaust-valve of the eyl-
inder.

The upper end of stem 12 may move in a
gulde, 13, in shell-section 1, if desired. A¢
substantially 1ts middle it is provided with a
valve, 14, having its seat on an annular disk,
15, through which the stem 12 passes,said disk

being supported on a flexible diaphragm, 16, |

which may be held between the shell-sections
1 and 2, so as to divide the shell into two
chambers, the upper one of whiech communi-
cates with the main pipe D, while the lower
communicates with the cylinder E.
Encireling the valve-stem 12, above the dia-

~phragm 16, and pressing down on the valve

384,687

14, is a spring, 17, which is inclosed by a per-

=+

forated cage, 18, secured to the disk 15, and
consequently to the diaphragm 16 also, so that

the valve 14 can only open when pressure
from above forces down diaphragm 16 and
disk 15.

49 indicates perforations or small ports in
the vertical flange of disk 15, which permit
any water of condensation which may accumu-
late above the diaphragm to passthrough valve
14 into the lower section 2 of the shell and
thence out of the valve through exhaust-port
20.
 In the face of valve 14 (or its seat, if pre-

ferred) is a small leakage-groove, 19, which is

necessary to counteract any accidental slight
leakage in the main pipe and preserve the
equilibrium on diaphragm 16 when the brakes
are not to be applied.

The lower shell-section, 2, which is connected
with the cylinder by its port 4,has an exhaust-
port, 20, which is normally closed by the ex-

70

75

80

baust-valve 21 on the lower end of stem 12.

This valve 21 is loosely connected to the lower
end of stermn 12 by a pin, 22, and elongated
slot, 23, so that the stem 12 has some upward
movement before it is compelled to lift the
valve 21, which is necessary, or if not abso-
lutely necessary, at least desirable, in order
that the diaphragm 16 may be sensitive and
respond quickly to the slightest disturbance
of the equilibrium by change of pressure in
the main pipe D. The slot 23 is also elongated
to give clearance above pin 22, so that there
may be sufficient downward movement of stem
12 to insure the seating of exhaust-valve 5.
In the socket of valve 21 are small ports or
holes 24, so that it can clear itself of any dast
which might enter between the stem 12 and

socket, as it 1s very desirable that the play or

movement between the stem 12 and valve 21
(before alluded to) should not be interfered
with. It will be noted that the power exerted
on the exhaust-valve 5 to open the same (or
the effect of any given reduction of pressure
in the main supply-pipe, which is the same
thing) can be proportioned and multiplied,
first, by changing the proportions of the arms
of valve-lever 9, and, secondly, by varying
the relative area of the surfaces of diaphragm
16. 1t should also be noted that the two ex-
haust-valves 5 and 21 should be proportioned
to the capacity of the main pipe D and eyl-
inder HE in order to get the best results, though
I do not herein confine myself to any specific
proportions. The operation of this valve will
be hereinafter described, along with that of
the check-valve-operating device and the whole
system of which it forms a material part.

1 will next describe the preferred form of

check - valve-operating device, referring for
that purpose to Fig. 4 of the drawings. This

check-valve-operating device, as before speci-
fied, 18 placed on a branch pipe, d, leading
from branch D' to the expansion-chamber F,
(or to an auxiliary reservoir, as the case may

Q0
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~ be,) and is preferably canstl ucted with a shell:

10

I

20

- for that purpose.
~are in turn held between the shell-sections 25,

;.25

30, |
“of the. check Valve 29, and is normally held

away from the stem. of the check-valve by a

composed of three sections, 25, 26, and 27.

The top section, 25, whose port 28 ‘connects

with ‘expansion- ehamber K, (or an auxﬂlaly
reservoir,) is fitted with the usual or any ap-

“proved check-valve, 29, having valve-spring

30 and.valve-spring cap 31. The stem 32 of
this valve projects into the chamber of shell-

section 25. Shell-section 27 connects by its
port 33 with branch pipe d', and thence with
the branch pipe D’ to the main (or tram) p}p@

and to the cylinder K.

34 indicates a tubular stem 1)10V1ded w1th.'
two annular flanges—one, 35, toward the main

(or train) pipe, which is of greater area than

the other, 36, which is toward the expansion-
_chamber-————and these two annular flanges, 35
- and 36, serve to connect the tubular stem 34
with dmphragms 37 and 38, suitable washers
and nuts or equivalent means being employed

The diaphragms. 37 and 38

26, and 27, so that a hollow stem and dla

' phragms, the area of whose surfaces is less on
the side 36 toward the expansion-chamber and

greatel on the 31de 56 next the main mr sup

ply is obtained.

The hollow stem 34: 18 ca,pped above as at

39, has small ports 40 for the passage of air at

that end, is arranged in line with the stem 32

o spring, 41, in the chamber of shell-section 26.

L . s 25 and 27
- may connect with the outer air, if deswed as .

The chftmber of shell-section 26 does not com-
municate with those of sections 25 and 27, but

- it has no special function other than to hold

' ~ spring 4l1.
- necessary, but is desirable.

40

‘This spring 41 is not qbsolute]y-

The pressure-reduction valve, as shown in

the drawings, consists of a mlxe 42, having.

a stem, 43, encncled by a Spung, 44 Wthh:
| bears ona foll()wer 45,controlled by the th read-
~ed valve-rod 46, so that said spring 44 may be

|   ;45 .

caused to exert more or less pressure on the
valve 4‘?-—-30001{:1111g]y as the spring 1s com-
pressed or relaxed—the pressure in the train-
pipe being that of the reservoir minus the
amount of pressure required to balance ‘the

- downward pressure of the spring. -
- If it is desired to apply the br akes ab low |
_pressure—say only enough to produce a slight.
braking - pressure, which 15 desirable some-
‘times--as, for Instance,
grad es—-——-—set the reducing-valveat thirty pounds
less than the pressure in the main reservoir.

in descending long

 Then apply the brakes, which appheatmn will
- necessarily be at the pressure then in the sys-

- 60

pounds and when the brakes are next applied.
it will_be at a pressure of thirty (30) pounds_

05

~ tem. Next, release the brakes, which will de-.
plete the sy Stem after which give the system
~air, which, owing to the set of ‘the reduction-

vahe it will now take at a pressure of thirty

minus the loss by expansion.

In a little time an engmeer can leam hOWJ..

the cylinder Iu

‘be disturbed, and the pressure (from the cyl- e
inder) on the under side of diaphragm 16 be- - . -

T ] gyl Ny

in the maln pipe passes so 1‘1p1d]'5r from valve

to apply and mamtam, apploxlmate]y,- any
desired pressure. . - |

I do not herein claim the coustructlon or'f?::"__.; o

operation of the reducing-valve, but have thus

I-will now descnbe the olJeratlon of my sy

 tem, presupposmn*tlnt by somesuitablemeans 7z
the desired braking - plessme has been ob
“tained and m'unt‘uued -~ o

The main (or train) plpe being gwen air ::Lt
Lhe desired pressure,the air will pass by branch

pipes D’ @ simultaneously to eylinder E and
-expansion-chamber F until piston G (whlch
is held back by its retracting-spring) is in
equilibrinm or there is an. equal pressure on
‘There being at the
timeof chargmg the system noair under press--
ure in expansion-chamber F, the check-valve

both sides of the piston.

deseribed it because some reducing-valve or =
its equivalent 1s a desnﬂ,ble addltlon to my-;

system.

29 will readily open and permlt the ingress Ot_-':;'_'__-_f":

alr,

open valve - 14, flowing- through the same to

D, the cylinder I, and the expansion-cham-
ber F will be established."

In case of the automatic or compound -~
exhaust-valve K, there being no air under -
pressure in the cylmdel ‘the pressure on top gc
of diaphragm 16 will depress the same and
Thus in a short time the

equilibrinm between the air in the train-pipe =

If 110“" the PIESS

ure on main pipe D be Suddenlylowered even

very slightly, the equilibrium of pressure on .

diaphragm 16 of first automatic valve K will =+ =~

1.0

ing greatest, will carry np stem 12, and through.”_;j-
valve lever 9 multlpl} the power and motion -~ -
on exhanst- Valv e b, opening the same full so . .

| that the wave of reduction will- pass mstantlj,« S
along the main pipe to the succeeding valves -~ -

of the series, being intensified as it advances.

‘During the first Sllght movement of stem 12 .
necessary to paltm]ly open the exhaust-valve
b of the main pipe the stem does not pick up 110
valve 21, because of the oblong slot 23, and =

the play allowed thereby between valve. 21 and

stem 12; but the instant the exhaust-valve 5
has been partially Opened so as to still fur-.

ther reduce the pressure on the top of dia- 1'3

phmgm 16, the stem 12 picksup the valve21,
which it ean now readily do, asthe downwar d .

‘pressure thereon is not equal to the reduction = - o

of pressure on the upper side of dxaphmgm_,
120

16, caused by the opening of exhqust valve b.

The. cylinder and the main pipe are thus ex-

| haunsted substantially in the same instant of B

time, and so quickly that the exhaust may be ;}fjff.__'
termed ‘‘ explosive,’’ and the reducing: wave -

125

to valve as to almost equal electrical force In‘-
experlments with twelve cylmders and.econ- .

pipe I) be slow]y 1educed byleahage theleak

necting train-pipe aggregating four or five =
‘hundred feet the tw elve valves were operated'ﬁ--:- A,
S0 as to apply the brakes in thlee qualtms of
{asecond. - Shouldtheair-pressure in the main
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~age-groove 19 will permita sufficient flow of |
~air from one to the otherside of diaphragm 16
to maintain the equilibrinm and prevent the
~application of the brakes. Thissudden, com-
- plete, and explosive :exhaust from the main
. pipe also removes the pressure instantly from

- diaphragm37 of the check-valve- operating de-

. vice next to the main pipe, and the expansion
- of the air Olﬁeratltzfr on the diaphragm 38, as-
sisted by the spring 41, (see Ilig. 4,) forces
~diaphragm 37 on stops: 5(} permitting check-

- valve 29 to be 1nstantly closed by the expan-

. slon of the alrin expansion- ch%mberF and its
Spring 30, thus preventing any material Joss

of pressure in expansion-chamber F. Were

- 16 not for this rapid or explosive exhaust the |

equalizer could not be effectively used, as a

. slow exhaust in the main pipe might prevent

20

3¢

3

40

£5

53

O

the quick closure of the-check-valve, and thus

greatly reduce the pressure of the air in ex-
pansion-chamber F. The continned expan-

glon of thealrin expansion-chamber IF applles |

the brake in the usual manner.

In the present equilibrio systems the bmkes: |
camnﬂt be released until the. pressure in the
main pipe and cylinder has been brought up
. toor slightly greater than the pressure ﬂ:f thes |

retained air in expansion-chamber F..
Io my system, inorder to release the bmkes

alrisagain givento thesystem. This air ﬁrst.; :

passes tu valve K, closes exhaust- valve 5, and

-exerts its force on dmphragm 16 until it cwm- -
- comes the light spring 17,depresses diaphragm
. 16, opens VElI ve 14, closes exhaust-valve 21,and
enters cylinder E. : The air also at the sameff

time enters the eheclz: valve-operating device,

passes through the hollow stem 34, and exer tS'I

1ts pressure on the diaphragms 37 and 38.
For purposes of further explanation we will
suppose the pressure in expansion-chamber F
to be sixty (60) pounds, the area of check-
valve 29 to be .2 of an inch, the area of upper
diaphragm, 38, tobe 3.1 1inches, and the lower

diaphragm, 37 or that next to the main pipe
D, 4.4 inches.

Now the pressure cxerted on the FﬂELk- '

valve 2 will be ... ... ... 2 X 60==12 1Ds,
When the pressure 1n niain pipe Dand

cylinder X has reached ten (10)

pouunds the pressure on diaphragm

Bwillbe oo ... 3 1x10=311ba.

Oratotalof ... .. ... ... Cemmae asans 43 1bs.
While the upward pressure on dia- |
phragm 37 willbe ... ... ... ... 4.4 X10==44 1bs.

The pressure on diaphragm 37 will therefore
cause the tubular stem 34 to rise and trip the
check-valve 29, whereupon the pressure in the

brake- oylmder K and 1n expansion-chamber I

will be instantly equalized, the piston G, be-
1ng 1n equilibrio, isretracted by its spring, in-
Sta,ntly IeIeasmﬂ the brakes. The pressure is
then raised to the desir ed pressure in the sys-
tem, as pointed out at the beginning of the de-
SCI“]leOIl of the operation of “the devmes.

In Fig. 6 is shown a modification in the ar-
rangement of the connection between the

equalizing-valve I: and the automatie supply = °~
andexhaust valve X whereinthe check-valve- .0
operating device, instead of belng connected: '
‘with the main pipe D or branch pipe D’ by 570
pipe d, i1s connected directly to the valve K
by piped’, which is the equivalent of the pipe
d’ connection. The advantages of this ar-

rangement are that it is brought nearer to the

‘more powerful exhaust of the cylinderandits »5
operation in permitting the drop of the check-  ~
valve is simultaneous with the exhaust of the

i eylinder, and more foreible. ' In this arrange-
‘ment the reservoir will receive its air throuﬂ'h SR
the chamber of valve I and not dlreetly fmm. 8

the main pipe.
‘Having thus described the natare, opera-

.Lmtﬂ and advantages of my invention, what I
-G]&IHI zmd desire to secure by Letters Patent IR

] G - 35

- 1. In an alr brake system the combination, —~
with a balanced valve, of an exhaust-valve
for the eylinder and an exhaust-valve for the

train-pipe, said exhaust valves independent of

each other but connected with and actuated 90 -
by the balanced wvalve, Sl]bstantmlly as fmd

for the purposes specified. |
2. In an air-brake system,the eombmatmn

| 'Wl'[h a cylinder, an expansion-chamber, and

| @ maln (or train) pipe,of an exhaust- valve ar- 95
ranged to open the eylinder for applying the
brakes and a check-valve-operating device
arranged to operatethe check-valve and equal-
ize the pressurein the cylinderand expansion~-
chamber when the pressure in the main pipe 100 =
is raised to release the brakes, substantiallvas

and for the purposes cspveclhed
3. In an air-brake system,the combination,

with a cylinder, an expansion-chamber, and

a main (or train) pipe for supplying air ander IC5
pressure to the cylinder and expansion-cham-
ber, of a check-valve-operating device having
dlaphragms of unequal area, the opposite
sides of said diaphragms connected by a port
and arranged in the pipe or passage leading 110
to the expansion - chamber to multiply the
pressure In the main (or train) pipe sufficiently

to overcome the check-valve when the press-
ure in the expansion-chamber is greater than

the pressure in the mainsupply-pipe, substan- 115

tially as and for the purposes specified.

4. In an air-brake system, the combination
of a cylinder, an expansion-chamber having

| a check-valve, and a main (or train) pipe for

supplying air ‘ander pressure to the cylinder 120
and expansion-chamber, of two diaphragms

of unequal area con nected by a tubular stem
and arranged in the port or passage leading to

the expansion-chamber, whereby the pressure

in the main air-supply pipe is multiplied and 123
applied to operate the check-valve, substan-
tially as and for the purposes Sjpec:lﬁed

5. In an air-brake system,the combination,

with a cylinder, an expansion-chamber, and a
main air- suPply (or train) pipe, of a reduc- 130
tion-valve, an exhaust-valve arranged to open

the cyhndpr anexhaust-valvear rann*ed to open
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the train- -pipe, and a check valve- Operatmg | with a cy]mdel, an expansmn chambel a:nd a:

device arranged to operate the check-valve of
the expansion-chamber when the pressure 18

- raised in the main pipe to release the brakes,
5 substantiall y as and for the purposes specified.
6. In an air-brake system the combination,

with a brake-cylinder and a main air- supply:

~ or train pipe, of a valve-chamber having a
~ diaphragm provided with a valve-seat, avalve
IO
. main air-supply pipe, and one for the cyl-
inder, said valves connected with the dia-
phragm so as to be actuated thereby, substan-
tially as and for the purposes specified.
I
with a brake-cylinder and a main air- supply

or train pipe, of a valve-chamber having a
flexible diaphragm provided with a valve-
seat, a valve therefor, an exhaust-valve for |

- 20 the cylmder conuected directly to the stem of

for the main air-supply or train.pipe, con-

“nected to the diaphragm-valve stem by an . '

interposed lever having a fulcrum, substan-
23 tially as and for the purposes specified.

8. In an air-brake system,the combmatlon, |

‘valve-operating device arranged to operate_
the check-valve and equahze the pressure in

. purposes specified.
therefor, and two exhaust- valves one for the

7. In an air-brake system,the combma,tlon .

the diaphragm-valve, -and an exhaust- va,lve-

main (or train) pipe, of an exhaust- valve ar-

ranged to open the train-pipe and a check- EREe

the eylinder and expansion - chamber when

 the pressure in the train-pipe is raised to re-

lease the brakes, substanblally as and for the

9. In an air-brake Sy Stem the combmatmn,

with a cylinder, an expansion- chamber, and &

main supply or train pipe, of a check- valve
operating device arranged to be actuated by

the pressure in the main pipe to operate the 40':”;_;._

check-valve of the expansion-chamber when

‘the pressure in the main' pipe is lower than
that of the expansion-chamber, substa,nblally

as and for the purposes specified.

In testimony whereof 1 affix my swndtufe,lu ' 4 S f:-'

preqence of two w1tnesses, t]lIS 26th day of
October 1887. o -

Wltnesses
R W. RITTER Jr,.._.
“EDWIN S. CLARKSON |

| HERMAN GUEIS.
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