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(No model,)

To all whomy it may concerw:

Be 1t known that I, JESSE FAIRFIELD CAR-

PENTER, a citizen of the United States of
America, but at present residing in the city

of Berlin, German Empire, have 1111Tented new

- and useful Improvements in Automatically-

IO
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Worked Valve-Cocks, of which the following
1s a specification.

My invention relates to the working auto-

matically of variousobjectsat a distancefrom
a central point of action—such as railroad

switches, signals, crossing-gates—or to the
working of car-brakes or other railroad-train
mechanisms. Air-pressuare, vacuum, or other
fluids may be employed as the tmnamlttmﬁ
agent and actuating force. A cylinder of
common form with plston moving therein is

- used to apply said force 1o the speela] mech-
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anism in each case.

This invention differs from that shown in
Letters Patent No. 386,523, granted to me
July 24, 1887, in impor tant detaﬂq, and these
alone are he]_‘*e more particularly deseribed
and claimed.

The automatic valve-cocks are attached at
intervals to the main conduit or pipe, and
serve -to operate each its own special set of
apparatus be 1t switch, gate, or other mech-
anism, as above mentioned, the office of this
valve-cock being to fl,utonmtleally open and
close certain pm*ts;, as will be fully described.

The objects of my invention are, first, to
operate at great distances from a single pmnt
one or & lm'ﬂe number of such eocke auto-
matically opening orclosing the same, 1111‘011011
or by means of variations in the pressure (olf
alr, vacuum, or other fluid) which is main-
tained in the main conduit passing along the
whole distance and Jomlnﬁ each ﬂ,utomatlc
valve-cock fixture in the series, and, secondly,
in order to more fully effect this, to SO CON-
struct each cock-fixture that the operation of
the one next the central pointwill alone cause
the next cock in series to act, and so on in-
definitely for any distance, as W[ll be further

shown.

The improvements made in th15 valve- eoc,ls._
construction consist, first, instead of the dia-
phragm or piston Wthh b ns the plug acting
on a simple lever, as in my before-referred-to
patent, said diaphragm in this invention acts
on a compound lever having automatically-
V&l‘ylnﬂ‘ fulerums and lenuths of arm, 80 that

the power employed in working the valve-

cock 1s automatically greatly increased and
decreased at certain fixed points, and thus
these points cannot be passed without mate-
rially varying the actuating pressure in the
main pipe, and, second, in SubStltuﬂJlHG a sec-

ond plug operated directly by the first plu*ﬂ‘ (at

certain portions of its stroke only) for the in-
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dependently - acting automatic valve in the

former application.

Passing now to a detailed deseription of
the a,ppa,mtus claimed, Figure 1 18 a vertical
section taken in the plane of line’ A B of Fig.
2. Fig.21s a plfm' showing in dotted lines
parts mSlde Kig. 318 a qec’mon taken in the
plane of line C D Fig. 2. Fig.4 is a vertical
section taken in the plane of line K F, and
Fig. 5 1s a similar view taken in the plane of

line G H, Fig. 2. Fig. 4* shows the cocks vy

and 9 in deta,ll PIP 6 1s a sectional eleva-
tion taken in the plane of line J K, Fig. 2;
and KFigs. 7, 8, 9, and 10, with the added

views7%,8% 9% and 10* of the cocky’,show the

various operative positions of the two cocks
and the compound lever.

In this desecription air- pr'esmre will be con-
sidered as the actuating force. In using vac-
uum or other fluid no material change of con-
struction 18 necessary.

~I'he main pipe or conduit is connected at
@, Alr p.ﬂ,ssum a small hole of the check-
valve ¢/, fills the chamber ¢? under the dia-
phragm X and forces X up into the position
shown. Air-pressure passes, by means of the

canal ¢® past the check-valve a! to the cock-
port ¢, whence passing through the cock-plug

o 1t fills the chamber «® from whence it can

pass to the accumulator attached to each ap-
paratus, and is there stored for use. Irom ab
alr can also pass at all times to the chamber
above the diaphragm X and acton the latter.
(See Figs.2and 3.) The cylinder and accumu-
lator, as well as the other apparatus for work-
ing the gwitches, gates, &c., being of usual
form and being not here claimed, are not
shown.

T'o operate this mechanism ﬂle alr-pressure
is reduced in the main conduit ¢ at the cen-
tral point by letting a little pressure escape
into the atmosphere.. This reduces the press-

ure in the main conduit ¢ and thereby the
pressure in the chamber «?, under the dia-
| phragm X, and the check-valve ¢! being self-
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closing and the pressure already in the ac-
cumulator being held there and now free to
act on the upper side.of the diaphragm X,

- will force it downward, turning the attached
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plug-cock y from the position shown in Figs.
1 and 4 to the position shown in Fig. 7, if
the reduction of pressurein the main conduit
is considerable. (If alessreduction of press-
ure has been made, the plug ma‘y be turned
only as far as shown in Fig. 5.) In either
case communication is now open from a’ to b.
Assuming thatthe automatic cock is arranged

In an alr-bmke system comprising an auxil-

1ary reservoir, brake- -cylinder, and other fix-
tures, as 11811&1 the cock 1s now in position to
let the pressure pass from the accumulator
(or reservoir) a° to the cylinder (brake-cylin-
der) b, and operate the mechanism by press-

ing out a piston contained in said ecylinder,

in the usual way. At the same time that the
passages ¢’ and b are fully connected by the
turning of the plug v, Fig. 1, the passages ¢
and «® are also joined together, as shown in
Fig. 7. Now the passage ¢ is in connection
with the passage a>—that is, with the main
conduit a—(see Fig. 1) and the passage ¢ is
connected with the .:Ltmoqphere through the

second plug-cock 9, so that when these two

passages ¢ and a’are connected the air-press-
ure from the main conduit can continue to
pass out to the atmosphere even after the
cock at the central station has been closed by
the operator. In this way the working of the
first cock in the series-causes an increased re-
duction of pressure in the main pipe or con-
duit and brings the next cock ¥y into action

“thereby, and so on, ad wnfinitum, through a

series of any lmmbel" of automatic Valve-
cocks, which may be attached to a main con-
duit of any length. :

It may be remarked that in working these
automatic cocks more or less reductions of
pressure may be given, according to the de-
gree of force it is wished to use in the cylin-
ders. If this forece is to be very slight, only
a trifling reduction of pressure is made at
the central station, and in such cases the dia-
phragm X may not be pressed down to the
bottom of the chamber a* but only part way
till it starts compressing the spring /. In
such cases the plug- _cock (TR also turned
part way,as shown in Fig.5. Where the pas-
sages O and a® are not fully connected, the
other passages ¢’ and carealsonot fully open,
so that although the pressure can passfrom ac-
cumulator to eylinder and do a certain
amount of work it does not do this with full
force, and the pasSages «¢® and ¢ do not allow
as much air-pressure to escape out of the
pipe as 1f they were fully open, and in this
way a moderate application of the brake is
secured, which may be increased or de-
creased at will. Just here oceurs the radical

difference between this and other valve con-
structions, the great difficulty in practice be-
ing to control a long series of these valves at
great distances from the engine, and while |

405,694

applying the brake slightly at the rear of a
train to avoid its application with full force
at the front.

A strong line of demarkation between what
reduction of air-pressure in the main pipe is
required to put the brake partly on or full on
18 the principal object claimed here. Instead
of the diaphragm X being aftached through
1ts stem 2" by a simple lever to the plug v, 1
use compound levers f and ¢, Figs. 1 and 2,
the former being rigidly attached to plug ¥
and the latter being jointed to the former,
and also pivoted to the stem «’ of the dia-
phragm and extended to the other sideof the
stem from the plug to co-operate at stated in-
tervals with one or the other of the stops A
and ', ¢ has a limited motion in each di-
rection, at the end of which it is stopped by
the fixed points /v /i’. These points become
its fulerum, |
the plug v,) and the result is the diaphragm

(instead, as formerly, the axisof
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X can exert only a small part of the force on

the plug ¢ that it formerly did, the leverage
being greatly decreased, or, in other words,

a further large amount of air must be let out

of the main pipe to pass from the position
of moderate bmhmﬂ to that of full power
The second plug /" is moved at the last part
of the stroke of %, and thus closes the es-
cape of air from the main pipe through ¢,
which would otherwise continue as 10110 as
the brake remains on.
the last pm‘ of the reverse stroke of X and
y returns 4’ to the open position, so that ¢ is
agaln open to the atmosphere.

“What T claim is— -

1. T'he combination of a piston or dia-
phragm having
stem and movable by the piston ordiaphragm,
fixed projections which become the fulerums
for said lever at opposite ends of the throw of
the piston or diaphragm,and a plug and lever
extended therefrom and connected to the first-
named lever, all arranged to operate substan-
tially as and for the purposes described. .

2. The plug 4 and the plug 7/, loosely con-
nected to and operated by the first-named
plug, combined with a piston or diaphragm
and a ecompound lever connected therewith

In releasing the brake -

a stem, a lever pivoted to said
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and with the plugyand attaining itsfulerums

al opposite ends of the throw of 1 the piston or
diaphragm, substantially as and for the pur-
poses described.

5. T'he combination, with an automatic
valve,of substantially the character described,
forrailroad- brake systemsand otllerpurposes
of a compound lever, a piston or diaphragm
having a stem connecting the lever and pis-
ton or dla,phmn m, fixed pro;ectlons for shift-
ing the lever as thrown by the piston or dia-
phr agm, and a connection between the valve
and lever substantially as desecribed.

J. I‘AIRFIELD CARPE NTER

Witnesses:

B. Roi,
F. vON VERSEN.
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