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To all whom, it may concern: _

Be it known that I, Harvey J. Rrcmarp-
sow, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Tllinois, have invented certain new and
useful Improvements in Relay Air-Valves,
of which the following is a description.

My invention belongs to that class of de-
vices known as fluid or air valves, and is
particularly adapted to be used in combina-
tion with that form of electrical apparatus
know as a relay, or more particularly, a
time limit relay. There are various styles
and kinds of relays, that shown in the draw-
ings being what is known as the “bellows
type” of time limit overload relay. The
function of this type of relay is to close the
control circuit to the switch operating mech-
anisin or circuit breaker, thereby opening the
main circuit when the amperage in the same

is greater than that which is desired and for

which the relay is adjusted to operate. In
the simple form o
would be substantially instantaneous.

not be injurious if carried for a compara-
tively shorter period, and therefote to permit
an overload for an interval, relays commonly

known as time limit relays aré employed. |

The purpose of the time limit relay is to

control the circuit breaker in the main ‘cir- !
cuit and break the main circuit after an
T one sec-
ond or two seconds, or six seconds, etc., de- ]

interval of time; for instance, a

pending upon the adjustment of the relay, if
the overload continues for the time for
which ‘the relay is set. As an example, if
the same is set to operate at 100 per cent.
overload in six seconds, and break the cir-

cuit at the expiration of that time if the

overload continues, should the overload run
up to about 500 per cent., it would reguire
about 1-1/10 seconds before the circuit
would be broken, during which time the
system might be greatly Injured. My de-
vice is designed to obviate this difficulty
and is arranged to give a substantially in-
stantaneous release at a slight increase over
the overload for which the device is ad-
justed, and also to prevent any vibrating or
“ chattering ” of the relay, which in itself
would impair the usefulness of the relay.
As an example, if the relay were set to op-
erate with 100 per cent. overload in six sec-
onds, with my device applied and adjusted to

relay this operation |
ow-
ever, an overload which might be destrue- |
tive if allowed to be carried for a time might |

give a quick release at 150 per cent. over.

at 500 per cent. overload the same woulc
lease in approximately 1/10 of a seconx
less, and break the main circuit. It is’
vious that the values given as examj
may be varied to some extent one way or ...
other, depending upon the particular appa-
ratus and conditions. With short “ kicks ”
or a slight overload not exceeding the point
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for which my device is set, the operation of .- .

the relay will be the same as before the ap-
plication of the device, but with large over-

Joads or anything equaling the value for

which my device 1s adjusted, the time of op-
eration of the relay will be greatly reduced.
- My invention has for its objects the pro-
duction of a simple, convenient and efficient

valve. of the kind described, adapted to be

used in combination with any suitable form

-of relay or other apparatus upon which the

same is applicable. ,
To this end my invention consists in the
novel censtruction, arrangement, and combi-
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nation of parts herein shown and described -

and more particularly pointed out in the
claims. . - S

. In the drawings, wherein like reference
characters indicate like or corresponding
parts, my preferred form of device is shown
as applied to a time limit overload relay »f
the bellows type. -

‘Figure 1 is a sectional view of my pre-
ferred form of device and the relay, Fig. 2
is a cross sectional view of my device t;%{en
substantially on line 22 of Fig. 1, Fig. 8
is a cross sectional view of the same taken
substantially on line 3-—8 of Fig. 1, Fig.
4 is a cross sectional view taken substan-
tially on line 4—4 of Fig. 1, Fig. 5 is
a cross sectional view taken substantially
on line 5—& of Fig. 1, and Fig. 6 is a sec-

tional view taken substantially on line 6—§

f F]f\ 4‘. ) e
 Referring to the drawings 1 is a suitable
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shell or casing provided with a chamber 1* .

therein. The chamber 1* is provided with
a port or outlet 2 which is controlled by any
suitable form of valve, preferably a needle
valve 8. This valve normally controls the
amount of fluid discharged or the time in
which the relay acts. As shown this is
made adjustable and extends without the
casing 1, being provided with a head 13 on
the extended portion 4. A lock nut 14 may
be arranged as shown if desired. Prefer-
ably in the upper part of the chamber 1 is

1(



arranged a valve member 5 adapted to co-
operate with the valve seat 6 within the shell
or casing 1. Any suitable means may be
wnloyed to normally retain the valve mem-
n its seat. Asshown a spring 8 is pro-
. for that purpose. In the preferred
ruction I arrange a removable top 9 for
hell 1 through which passes an adjust-
screw member 11 which is chambered as
1 and adapted to receive the resilient
iber 8 so that by adjusting the member
‘he pressure on the valve member- is in-
sed or decreased as desired. The valve
nber 5 may be provided with an extend-
portion 5* adapted to guide the same, and
4 1ock nut 12 as shown if desired. -One or
more outlets 7 controlled by the valve 5 are
preferably provided in the shell 1 as shown.
. Inrelays similar to that shown, which as
20 above stated is known as the bellows type, 18
s the bellows and 18* the air or fiuid cham-
~ ber formed by the bellows 18 and the head
" or'top 15. The top 15 is extended as at 16
and provided with one or more outlets or
25 ducts 19 extending from the fluid chamber
18* to’ the interior of the extended portion
16 of the top 15, giving communication be-
tween the chamber 18* and the chamber 1*
within the shell or casing 1. The top 15 is
.30 supported by means of the extended portion
Y and brackets 32, which are secured to the
* relay casing 33. Lo ,
. "The bellows 18 is operated and the fluid
. thereby  discharged from the chamber 18
.by means of the rod 28 to which is secured
‘the core 27, which is operated by the solenoid
96—96. When the amperage in the conduc-
- tars 29 and 30 to the solenoid 26 rises above
} " the point for which the relay is adjusted,
l40 the core 27 is raised, raising the rod 28 and
! the switch member 25, thus closing the cir-
| cuit between the contact points 24, 24, so
that there is a closed ‘circuit through the
conductors 22 and 28, thus operating a suit-
45 able switch or circuit breaker in the main
Tine, circuit and breaking the main circuit.
In the form of relay shown, the core 27 is
, adjustable for different amperages on the
% rod 28, a scale being provided as at 31 to
30 indicate the adjustment of the same... As
. the core is raised, the air or fluid in the
chamber 18! is forced out and passes through
the ducts 19 into the chamber 1* in the cas-
ing, and thence normally out through the
35 port 2, the position of the needle valve 3
* controlling the time required to expel the
air and close the circuit between the points
o4, 4.
In my improved device the valve § is
i0 normally closed, but should the overload in
the main circuit run up to a point beyond
that for which the valve 5 is adjusted, the
same will be raised by the increased pres-
sure of the contained fluid, giving a sub-
5 stantially instantaneous release or substan-
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tially instantaneous discharge of the fluid
and acceleration of the relay so that the
circuit through the contact points 24, 24 is
substantially instantly closed and the main
circuit at once broken. To facilitate rapid
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return of the bellows 18 to normal position .

as the amperage in thé conductors 29 and 30
returns to normal, an inlet duct 20 is pro-
vided as shown, the valve 21 being arranged
to prevent the duct 20 acting as an outlet.
As'the bellows 18 is released, the air enters
the duct 20, raises the valve 21 and passes
through the ducts 19 into the chamber 18
As shown the preferred construction is to
extend the shell 1 as at 34 so that the same
acts as a stop for the valve member 21.

It might be noted that with the preferred
construction, if at any time it is not desired
to use the instantaneous release, the adjust-
able member 10 may be screwed down, lock-
ing the valve 5 on its seat so that the dis-
charge of the fluid or operation of the relay
would be controlled solely by the valve 3.
Or, on the other hand, if desired the valve 3
might be closed and the relay controlled by
the valve 5. - . . -

Having thus described my invention, it is
obvious that various immaterial modifica-
tions may be made in the form, design or ar-
rangement of parts shown and described, or
that the same may be used in combination
with other forms of relays or controlling
-mechanism upon which the same might be
applicable without departing from the spirit
o? my invention, hence I do not wish to be
understood as limiting myself to the exact
form, construction, arrangement or combina-
tion of parts herein shown and described.

‘What I claim and desire to secure by Let-

ters Patent is—
" 1. In a device of the kind described, con-
trolling mechanism comprising a fluid cham-
ber, and means for controlling the gradual
discharge of fluid therefrom, in combination
with auxiliary means adapted to permit the
substantially = instantaneous discharge of
fluid therefrom when the pressure reaches a
predetermined amount, and instrumentali-
ties whereby either or both of said means
may be rendered inoperative.

9. In a device of the kind described, an
electrical relay provided with means for
controlling the time of operation thereof,
said means comprising a fluid chamber,
means for forcing the contained fluid there-
from, and means for controlling the time of
discharge of fluid from said chamber, in
combination with independent means adapt-
ed to permit the substantially instantaneous
operation of said relay when the fluid pres-
sure in said chamber reaches a predetermined
value, and instrumentalities whereby either
or both of said means may be rendered in-
active.

3. In a device of the kind described and
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in combination, a casing provided with an
inlet and: outlets, means for normally con-
trolling the discharge of fluid from said cas-
ing, and means adapted to-substantially in-
stantaneously permit the discharge of fluid
therefrom when the pressure
a predetermined value, comprising a mov-
able valve member and means for normally
retaining the same in ‘the closed position,
and means whereby the valve may be locked

against movement.
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4. In a device of the kind described and
in combination; a casing provided with an
inlet and outlets, means for normally con-
trolling the discharge of fluid from said
casing, and means adapted to substantially

instantaneously permit the discharge of fluid

therefrom when the pressure therein reaches

-a predetermined value, comprising a mov-

able valve member and ‘adjustable resilient
means for normally retaining the same in
the closed position, and .means whereby the
valve may be locked against movement.
5. In a device of the kind described, a re-

lay controlling mechanism for electrical cir-

therein reaches.

cuits, said means comprising a casing consti-_,

tuting a fluid chamber, means for forcing
the content fluid therefrom,
controlling the discharge of fluid from said

chamber including an outlet in the side wall

of said casing and a valve for ‘the outlet -
having an adjusting stem projecting through !

the side wall of the casing, In combination
with independent means adapted to permit
the substantial instantaneous operation of
said relay when the

s

and means for :
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fluid pressure in said -

chamber reaches a predetermined flow, the -

same including an auxiliary outlet in ‘the
side wall of the casing, a valve for control-
ling the same and adjusting mechanism for
the latter projecting through the top of the
casing. :

Tn testimony whereof, I have hereunto
signed my name in the presence of two sub-

seribing witnesses. :
HARVEY J. RICHARDSON.

Witnesses:
Roy W. Hiy,
Caarces 1. Coss.
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