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To all whom it may concern:

Be it known that I, JAMES HORACE CROSBY,
of Somerviile, in the county of Middlesex and
State of Massachusetts, haveinvented an Im-
provement in Klectro-Steam-Valve Attach-
ments,of whichthe followingis aspecification,
reference being had to the accompanying
drawings, in Wthh—-

FID‘HI'B 1] 1s & plan showing oneforin of valve
and of mechanism for opening the valve and
keeping it open for a definite length of time.
Kig. 2 is a central longitudinal section of the
parts shown in Fig. 1. Fig. 3 is a section on
line 3—3 of Fig 2; Fig. 4 isa perspective view
of certain parts broken away from the rest of
the attachment. Fig. 5is an elevation, and
Kig. 6 aplan view of one form of electr 10&1 ap-
par atus for relieving a detent which controls
a spring, or the lllxe, tor setting the valve
mechanism in operation. Fig. 7is a partial

side elevation, partly in sectlon Fig. 8anend |

elevation; and Fig. 9 asection on lme 9—9 of
Fig. 6. |

The object of my invention is to control a
steam or other valve by means of an aux-
iliary valve, which is Opeﬂed by a spring
or other source of power, when a detent con-
trolling that spring is released by making, or
breaking, a eireuit ; and onefeature of my in-
vention consists in a novel combination of the
main and auxiliary valves by which the open-
Ing of the main valve insures the pr oper open-

1ing of the auxiliary valve.

A second feature of my invention is the
combination of the auxiliary valve with a reg-
ulating piston so that the time during which
the auxiliary valve remains open is deter-
mined by the escape of air from a ceylinder:

A third feature of my invention consists in
an electrical apparatus comprising a detent,
and a spring, or its equivalent, which is pre-
vented from operating so long as the detent
1s set, but which is put under strain automati-
cally by the operation of the main valve,there-
by resetting the detent; that is the detent is
released by making a circuit, (or in the case
of a closed circuit apparatus by breaking a
circuit) and the release of that detent allows
the spring or other source of power to act to
open the auxiliary valve, and thereby set in
motion the main valve, and the power ex-

to its Seat and piston f to the left.

erted to open the main valve, acts to reset the
spring and also to reset the detent.

In the drawings A is the main valve, which
1s normally kept upon its seat a by the press- 55

| ure of the steam, aided by the light spring a’;

but when the valve A is raised from 1its seat
the steam or other fluid passes by it, and
sounds a whistle, or does other duty as may
be desired. The main valve A is controlled 6o
by the piston B, and this piston is actuated by
the steam or other fluid which escapes past
the auxiliary valve D, so that when the valve
D is off its seat d far enough to clear the ex-
haust d’ pressure acecumulates under piston B 65
forcing it forward and opening valve A; but
valve D is then left free to close and closes
gradually as the air escapes from cylinder b,
and as soon as valve D is closed the steam es-
capes fromcylinderd through exhaust d’, and 7o
piston B and valve A make their back strokes.
Valve D is connected by its stem to piston

7, so that spring d* is compressed when valve

D is opened and piston f moved to the right
in Fig. 2, and spring d° draws valve D back 75
The first
motion of valve D from its seat d, and of pis-
ton £in cylinder F, is given by the lever ,
which is connected by the rods g with the col-
lar g’ which slides on stem d** of valve D,and 8o
sticks collar g fast to stem d**, thereby open-
ing valve D slightly. But the motion of lever
G also swings levers ¢g® over the ears 1 on col-
lar ¢°, lever G being connected with levers ¢°
by the rod g°, and levers g¢° rising sliu*htly 85
against spring ¢° as the ears in collar g° pass
unde1 the 10we1 ends 7 of levers g% and those
ends of levers ¢° pass over those ears; for the
motion of collar g* toward the right in Fig. 2

takes place while the lower ends of levers ¢g° go

swing toward the left, both motions being
caused by the 1evet' . In thiswaythelower
ends of levers ¢° are brought on the left of
the ears on collar ¢? instead of on the right
as shown in Fig. 2. This slight opening of g5
the valve D closes exhaust d’ and also admits
steam to cylinder b; forcing piston B forward
and opening valve A wide. But the collar b?
fast to stem 0’ strikes the third arm 3 of lever
G and moves that lever on its fulerum; the 1ot
result of this return motion of lever G, is to
swing the lower ends of levers g° to the right



s

these levers carrying with them the collar ¢,
-and inguring the proper opening of the valve
D. As soon as the levers ¢g° have been mov-
~ ing far enough to the right the cross bar ¢°
5 engages with cam ¢° thus moving levers ¢°
against spring ¢°, and freeing the ears on col-
lar ¢° from levers ¢°; which allows valve D
and piston f tomove toward the left in Fig. 2.
'T'his motion of valve D is retarded by the
1o piston f,and the time occupied dependsupon
the adjustment of the vent screw f/. Thele-
-vers ¢° remain with their cross bar ¢ resting
upon the flat upper surface of cam ¢* while
the valve A is open and the valve D return-
15 1ng to its seat; but as the valve A and piston
- B make their return stroke the spring collar
U° engaging the third arm of lever G brings

it into the position shown in Fig. 2, ready for
the next operation., -
20 The lever G is connected by the rod ¢® with
‘the lever I of the apparatus which is set in
motion by making, or breaking, a circuit
- throughthe magnet M. This magnet, its ar-
- mature m, the detents m” m? m?® and springs
25 m*m® are of a familiar construction, too well
- known to need description and are arranged
in the well known way, and so that when the
armature 18 moved the detent m’ is released |
allowing leverm'to be pulled down by spring
30 m’. This motion of lever m® lifts latch 7, by
reason of pin A/ riding under latch h,and the
- lower end of the depending arm 4 of lever m?®
- strikes the toggle h* 1%; causing it to yield
sufficiently to allow spring /! to depress le-

: :3 5 ver Il, and thereby also pull down lever G, |

which operates the valves as above described.
The spring #° on lever H comes into contact
with the weight or lever m® and returnsthat
lever to the position shown in Fig. 5, when it
40 1s caught and held in the usual way. But the
motion of piston I3,and valve A, operates the
lever (, as above described, and the upward
motion of the long arm of lever G pulls lever
H up with it against the force of the spring
4 Iv,and this upward motion of lever I straight-
ens toggle /* /i* which is caught by lateh 7, so
that all the parts are brought back to the po-
sition shown in Fig. 5.
In operation the armature m is moved, by
5o making or breaking the circuit, releasing de-
tent m’, and allowing lever m° to be pulled
down by spring m°; this motion of lever mS
unlatches the toggle 72 72 and moves its mid-
dle joint past the center, so that spring i?
55 pullsdown lever H, and with it lever G. This
motion of lever G,opensvalve D slightly,and
connects the stem of valve D with the stem
of piston B, (by means of levers ¢® and collar
g° as above described.) But the opening of
6o valve D causes piston I3 to make its forward
stroke, carrying with it valve A, and also valve
D until the levers ¢° are disengaged from col-

lar g*; and the forward stroke of piston B |

480,464

| causes collar b tomove lever G in the same di-

reclion, carrying with it lever H, and straight- 63

ening and latching toggle h* i’. As soon as

armature m is moved the lever m°® swings

rapidly down under force of spring m® and

the levers H and G are also pulled rapidly

down by spring /4 the downward motion of

lever H causing lever m® to swing back to
place whereitis held by detent m’. The pis-

ton B almost instantly moves . forward, and

the collar 0? strikes lever G and restores both
levers G and I to place. 'Then valve D, hav-

ing been released from levers ¢° begins to

70

75

close, and closes in one, two or more seconds

according to the adjustment of vent f/. The

steam or other fluid escapes past valve A, as

long as valve D is open, sounding a whistle
or doing other duty; but as soon as valve D
closes, evlinder b is freed from pressure by
exhaustd’, and piston B makes itsback stroke,
valve A seating itself. The collar ° is al-

waysinspring ecentact withonearm of lever . 83

80

~The first featare of my invention, the con-

nection of the main valve and auxiliary valves
with a piston which opens both positively, and
then allows the auxiliary valve to close, is

applicabletootheruses than these shown, but

isespecially advantageousin apparatus of the

class shown where the detent controlled by
the armature or its equivalent releases a

springorothersource of power, and thisspring

opens an auxiliary valve, which sets a piston

in motion, the motion of this piston resetting

the releasing apparatus. -

Do faras I am aware I am the first to com-
bine a main valve and piston with an auxil-

1ary valve and a piston and cylinder and an
adjustable vent to time the closing of the
auxiliary valve, and this feature of my in-
vention may obviously be used with a variety
of apparatuses for opening the auxiliary
valve.

What I claim as my invention is:

1. In combination the main valve its pis-
ton, cylinder and stem, with the auxiliary
valve,anditsstem,and mechanism, consisting
of the levers ¢ collar g% and cam ¢%, connect-
ing the two stems for a portion of the forward
stroke of the piston; all substantially as and
for the purpose specified. |

2. In combination the main valve its pis-
ton, eylinder, and stem; the auxiliary valve
and its stem; and a spring controlled detent
apparatus; with a lever which is pulled in
one direction by the detent apparatus to open
the auxiliary valve, and pulled in the other
direction to reset the detent apparatus by the
motion of the piston of the main valve.

JAMES II. CROSBY.

Witnesses:
EDWARD S. BEACH,
LLAURITZ N. MOLLER.
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