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11 Claims.

This invention relates to improvements in time
element devices and particularly relays which
have a time action based on the flow of a fluid
and which are adapted to a variety of functions.
More particularly the invention relates to im-
provements in relays .of the type disclosed in
United States Letters Patent 1,532,003, issued
March 31, 1925.. One object of the invention is
to provide an improved and simple unitary relay
structure such that by a simple rearrangement
of only a few of its parts the relay can function
as a time delay pick-up and instantaneous drop-
out device, an instantaneous pick-up and time
delay drop-out device, or a time delay pick-up
and time delay drop-out device,

The invention will be better understood from
the following description when considered in
connection with the accompanying drawing and
its scope will be pointed out in the appended
claims.

In the accompanying drawing, Fig. 1 is a lon-
gitudinal sectional view, partly in side elevation,
of a relay embodying the invention with the con-
tact controlling mechanism in one circuit con-
trolling position; Fig. 2 is a front elevation of the
relay shown in Fig. 1 with the cover removed; Fig.
3 is a top plan view of the relay shown in Fig. 1;
Fig. 4 is a part side elevation similar fo Fig. 1
showing the contact controlling mechanism in
another circuit controlling position; Fig. 5 is a
sectional elevation on the line 5—5 of Fig. 3 show-
ing the timing mechanism arranged for time delay
pick-up and instantaneous drop-out; Fig. 6 is a
sectional view similar to Fig. 5 of a part of the
timing mechanism arranged for instantaneous
pick-up and time delay drop-out; Fig. 7 is a sec-
tional view similar to Fig. 5 of a part of the tim-
ing mechanism arranged for time delay pick-up
and time delay drop-out; Fig. 8 is a top plan view
of the control valve compartments of the timing
mechanism; and Fig. 9 is a perspective view look-
ing into the cover for the control valve com-
partments.

In order to illustrate the invention, there is
shown a relay having a time element mechanism
of the type wherein a fluid containing chamber
{15 of variable volume is provided with means in-
cluding an electromagnet 16 for changing its
volume. The chamber (5 is illustrated as of the
bellows type wherein a flexible element or bellows
iT of any suitable material is secured to and be-
tween a support or head 18 and a disk {9 movable
into the hollow of the head to collapse the bel-
lows. The disk {9 is connected to the moving
element or armature 20 of the electromagnet

1933, Serial No. 692,112
(C1. 188—94) .

through an energy storing means illustrated as
including a tubular member or sleeve 21 secured
to the disk by a stem 22, an operating rod 23 ad-
justably positioned with respect to the armature
28 and provided with an enlarged end or plunger
24 within the lower end of the sleeve 21 and a
spring 25 within the sleeve and between the stem
22 and the plunger 24. While, in so far as the
invention is concerned, any suitable fluid may be
used in the chamber 15, obviously air will be the
more usual and convenient.

In order to control the time action of the relay,
the chamber 15 is provided with g restricted pas-
sage for the admission and emission of fluid at
a predetermined rate. This passage includes a
timing valve 26 having a channel 27 of tapering
eross-section extending between a port 28 into
the chamber 15 and a port 29 into the air cutside.
In order to vary the extent of the opening be-
tween these ports and thus the time action of the
relay, the valve 26 is preferably adjustably posi-
tioned on its seat on the head 18. For this pur-
pose, it may be held in position by suitable means,
such as a leaf spring 30.

" In accordance with the invention, the chamber
{5 is provided with a relatively unrestricted pas-
sage and valve means for so controlling the flow
of fluid in this passage that there may be a free
flow of fluid either from or to the chamber or no
flow at gll. This unrestricted passage includes a
port 31 into the chamber 15 and a port 32 into
the air.” Each of these ports terminates in ad-
joining valve compartments provided with valve
seats 32 and s valve cover 34 which has a chan-
nel 35 to interconnect the two valve compart-
ments under certain desired conditions, as shown
in Figs. 5 and 6. The valve means further in-
cludes a valve or poppet 36 which may be placed
on the valve seat in either compartment accord-
ing to the action desired. In order that the posi-
tion of the valve may be readily changed, the valve
cover 34 is preferably removably positioned on the
head 18. For this purpose it may be held in
place by a leaf spring 37 in a manner similar to

" the arrangement used for the timing valve 26.

Assuming that it is desired to have the relay
operate with a time delay pick-up and instan-
taneous drop-out, then the parts will be posi-
tioned- as shown in Fig. 5. Now if the relay is

sufficiently -energized to pick up its armature 20, ;

the spring 25 will be compressed and the energy
stored therein gradually released to force the disk
19 into the head 18 and thereby collapse the
bellows 17. Under these conditions no air will
be ‘able to escape through the unrestricted pas-
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sage because the valve 36 will be forcéd against
the seat in its compartment. Consequently, the
air has to escape through the timing valve 26
at a rate dependent upon the setting thereof.
Assuming now that it is desired to have a
relay with an instantaneous pick-up and a time
delay drop-out, then the valve cover. 34 will be
removed and the valve 36 shifted to the valve
seat in the other compartment, as shown in
Fig. 6. The valve cover 34 is then replaced with
its channel 35 again extending between the valve
compartments. Now, when the electromagnet 18
is energized sufficiently to pick up its armature
20, air can escape freely through the valve 36
and there will be no time delay action in the
collapsing of the bellows.” However, upon de-
energization of the electromagnet 16 the expan-
sion of the bellows will hold the valve 36 closely

down on its seat thereby preventing any emission .

of air through the unrestricted passage. Con-
sequeiitly, whatever air enters the bellows will
have to come through the timing valve 26 and
the drop-out time of the relay will be dependent
upon the position of this valve. )

Assuming how that the relay is to operate with
a time delay pick-up and a time delay drop-out,
then the valve 36 is left on the valve seat in
the right-hand valve compartment, as shown in
Fig. 7. In this case, however, the valve cover 34
is turned in a direction such that its channel 35
does not connect the valve compartments. For
an added safety feature to make sure that the
valve is securely held on its seat, the valve cover
may be provided with a lug 38 so positioned as
to abut the upper side of the valve 36 when the
channel 35 extends transversely of a line join-
ing the valve compartments. Under these con-
ditions, when the electromagnet 16 is sufficiently
energized to attract its armature 20, the valve
36 does not permit the escape of any air from
the bellows. Consequently, all air must escape
through the timing valve 26 with a time action
dependent upon the setting of this valve. Also
when the electromagnet 18§ is sufficiently de-
energized for its armature to drop, no air can
enter through the valve 36. All air, therefore,
must enter through the timing valve 26 so that
the drop-out is dependent upon the setting of
this valve. The head 18 may be provided with
a pocket 39 to receive the lug 38 when the valve
cover is positioned as shown in Figs. 5 and 6.

The up and down movements of the armature
20 effect circuit controlling actions of contacts
which may be circuit closing on the upward
movement and circuit opening on the downward
movement and vice versa or a combination of
both. Thus, as shown in Fig. 2, a movable cir-
cuit - controlling-- member- 40 is provided with
bridging contacts 4! and 42 which are arranged
to control relatively stationary  pairs of -con-
tacts 43 and 44 respectively so as to close con-
tacts 43 and open contacts 44 on the upward
movement of the armature 20 and vice versa on
the downward movement.
ling member 49 is suitably blased for clockwise
rotation by a spring 14,

For: controlling the c1rcu1t ‘controlling. mem-
ber 46 by-the movement of the armature 20,
there is provided a collapsible mechanism shown
as of the toggle type. One arm of this mecha-

nism may be formed by two spaced substantially

parallel links 45 which are pivoted at.46 to the
member 40 above its pivotal support 471. The

. free ends of the links 45 carry a.- roller 48 which

engages an abutment 49 at such an angle as to

The circuit control- -
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hold the mechanism rigid. Overtravel of the
links 45 beyond the reset or rigid condition po-
sition is prevented by a shelf 56 on which the
roller 48 rests. Upward movement of the roller
48 is arranged to move the target 51 clockwise
into the position shown in Fig. 4 where it is
vigible through the window 52 of the relay case
53 to show an operation of the relay. The
target and the circuit controlling member 40
may be reset to the position shown in Fig, 1
by a manually operated push rod 54.

For collapsing the contact operating toggle
mechanism to effect movement of the contact
controlling member 48, there is provided one or
more projections §5 on the sleeve 21 and pref-
erably the sleeve is arranged intermediate the
links 45 so that these projections will engage the
links in the upward movement of the sleeve.

For resetting the collapsible mechanism and
restoring the contacts to their initial circuit con-
trolling position, the operating member of the
slegéve 2! is provided with one or more projec-
tions 56 extending transversely of the links 45
in one position of the sleeve s0 as to engage the
links on downward movement of the sleeve. In
the event that it is not desired to reset the
collapsible mechanism and restore the contacts
to their initial circuit controlling position when
the relay drops out, the sleeve 2! is so arranged
that it can readily be turned in a direction trans-
verse to its longitudinal movement to permit the
sleeve projections 55 to pass by ‘the links 45
without any resetting action. For this purpose
and also in order to simplify the assembly of the
relay and the changeover, the sleeve 21 may be
made as a split sleeve having two parts which
are maintained in the assembled condition by
any suitable means such as a spring lock ring
62, as shown in Figs. 1 and 2. The sleeve 21 is
so interlocked with the disk stem 22 as to pre-
vent undesired rotation and longitudinal move-
ment of the sleeve relatively to the other parts.

It will be observed that in relays embodying
the invention one unitary structure serves to
provide a wide latitude in choice of relay opera-
tions both as to time action and contact re-
setting, all without the necessity for any loose
or substitute parts which may be readily lost
and also practically without the need of any
tools. .

The invention has been explained by illus-
trating and describing a certain embodiment
thereof, but it will be readily understood by those
skilled in the art that it may be embodied in
other forms than that shown and described.  The
invention should, therefore, not be restricted to
the particular form of construction disclosed
herein by way of exampile for the purpose of
setting forth the invention in accordance with
the patent statutes. The terms of the appended
claims are, therefore, not restricted to the pre-
cise structures disclosed, but are intended to cover
all changes and modifications within the true
spirit and scope of the invention.

- What is claimed as new and desired to be se-
cured by Letters Patent of the United States is:

1. In a relay time element mechanism of the
type wherein a fluid containing chamber of va-
riable volume is provided with means for changing
its volume, a restricted passage from said cham-
ber for the admission” snd emission of fluid, a
relatively unrestricted passage from said cham-
ber, and valve means for controlling the flow of
fluid in said unrestricted passage constructed and
arranged to ‘occupy any one of a plurality of
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positions therein, said valve means being opera-
tive in one of said positions to prevent only. emis-
sion of fluid from said chamber through said
unrestricted passage and in another of said posi-
tions to prevent only admission of fluid threugh
said unrestricted passage to said chamber and
means for controlling said valve when in said
other position to prevent any flow of fluid in said
unrestricted passage.

2.-A time element relay comprising a gas-
filled collapsible bellows, means for collapsing
said bellows to force the gas therefrom, a re-
stricted passage from said bellows for exhausting
and admitting gas, a relatively unrestricted pas-
sage from said bellows provided with a plurality
of compartments each having a valve seat, a valve
operative when on one of said seats to prevent
only the exhaustion of gas from said chamber
through said unrestricted passage and when on
another of said seats to prevent only admission
of gas through said unrestricted passage to said
chamber,

3. In a relay time element mechanism of the
type wherein a fluid containing chamber of va-
riable volume is provided with means for chang-
ing its volume, a restricted passage from said
chamber for the admission and emission of fiuid,
a relatively unrestricted passage from said cham-
ber provided with a plurality of valve compart-
ments, an adjustably positioned cover for said
compartments, a valve operative when in one of
said compartments and with the cover in one
position to prevent only emission of fluid from
said chamber through said unrestricted passage
and when in another of said compartments and
with the cover in said one position to prevent only
admission of fluid through said unrestricted pas-
sage to said chamber and with the cover in an-
other position to prevent any flow of fluid in
said unrestricted passage.

4. In a relay time element mechanism of the
type wherein a fluid containing chamber of va-
riable volume is provided with means for chang-
ing its volume, a restricted passage from said
chamber for the admission and emission of fluid,
a relatively unrestricted passage from said cham-
ber, valve means for controlling the flow of fluid
in said unrestricted passage constructed and ar-
ranged to occupy any one of a plurality of posi-
tions therein, said valve means being operative
in one of said positions to prevent only emission
of fluid from said chamber through said unre-
stricted passage and in another of said positions
to prevent only admission of fluid through said
unrestricted passage to said chamber and means
for controlling said valve in one of said positions
to prevent any flow of fluid in said unrestricted
passage. )

5. A time element relay comprising an air-filled
coliapsible bellows, electromagnetic means for
collapsing said bellows to force the air there-
from, a restricted passage from said bellows for
exhausting and admitting air, adjustably posi-
tioned means for controlling the restriction of said
passage to vary the time action of the relay, a
relatively unrestricted passage from said bellows
provided with a plurality of valve compartments
each having a valve seat, an adjustably posi-
tioned cover for said valve compartments, a valve
operative when on one of said seats and with the
cover in one position to prevent only the ex-
haustion of air from said chamber through said
unrestricted passage and when on another of said
seats and with the cover in said one. pesition to
prevent only admission of air through said un-
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restricted passage to said chamber and with the
cover in another position to prevent any flow of
air through said unrestricted passage.

6. A time element relay comprising a gas-filied
collapsible beliows, means for collapsing said
bellows to force the gas therefrom, a restricted
passage from said bellows for exhausting znd ad-
mitting gas, means for varying the restriction of
sald passage to control the time action of the
reiay, a relatively unrestricted passage from said
bellows provided with a plurality of compartments
each having a valve seat, an adjustably positioned
cover for said valve compartments, a valve op-
erative when on one of said seats and with the
cover in one position to prevent only the ex-
haustion of gas from said chamber through said
unrestricted passage and when on another of
said seats and with the cover in said one position
to prevent only admission of gas through said
unrestricted passage to said chamber and with
the cover in another position to prevent any flow
of gas in said unrestricted passage.

7. A relay time element mechanism of the type
wherein a fluid containing chamber of variable
volume is provided with means for changing its
volume, a restricted passage from said chamber
for the admission and emission of fluid, a rela-
tively unrestricted passage from said chamber
provided with a valve compartment, an adjust-
ably positioned cover for said compartment, a
valve operative when in said compartment and
with the cover in one position to prevent only
admission of fluid through said unrestricted pas-
sage to said chamber and with the cover in an-
other position to prevent any flow of fuid
through said unrestricted passage.

8. Arelay time element mechanism of the type
wherein a fluid containing collapsible chamber
is provided with means for collapsing it to reduce
its volume, a restricted passage from said cham-
ber for the admission and emission of fluid, an
independent relatively unrestricted passage from
said chamber provided with a plurality of valve
compartments, a cover for said compartments, a
valve operative when in one of said compart-
ments and with the cover in position to prevent
only emission of fluid from said chamber through
said unrestricted passage whereby to permit only
a relatively slow collapsing of the chamber and
when in another of said compartments and with
the cover in position. to prevent only admission
of fluid through said unrestricted passage to said
chamber whereby to permit only a relatively
slow return of said chamber to its initial volume.

9. In a relay time element mechanism of the
type wherein a fluid containing chamber of vari-
able volume is provided with means for changing
its volume, means for controlling the flow of fluid
to and from said chamber including a passage
from said chamber and valve means having a
plurality of parts so constructed and arranged
that when all of said parts are assembled in one
way fluid can flow through said passage in only
one direction and when all of said parts are as-
sembled in another way fluid can flow through
sald passage in only the opposite direction and
when all of said parts are assembled in a third
way no fluid can flow through said passage.

10. In a relay time element mechanism of the
type wherein a fluid containing chambsr of vari-
able velume is provided with means for changing
its volume, means for controlling the flow of
fluid to and from said chamber including a pas-
sage from said chamber and valve means having
a plurality of parts so constructed and arranged
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that when all of said parts are assembled in one
way fluid can flow through said passage in only
one direction and when all of said parts are as-
sembled in another way no fluid can flow through
said passage. .

11, In a relay time element mechanism of the
type wherein a fluid containing chamber of vari-
able volume is provided with means for changing
its volume, means for controlling the flow of

‘fluid to and from said chamber including a pas-

sage from said chamber and valve means hav-

2,029,136

ing a plurality of parts so constructed and ar-
ranged that when all of said parts are assembled
in one way fluid can flow through said passage
in only one direction and when all of said parts
are assembled in another way fluid can flow
thorugh said passage in only the opposite direc-
tion and when assembled in a third way no fluid
can flow through said passage.
EMMAZEAN STEVENS,

Ezecutriz of the Estate of Harry M. Stevens, 10

Deceased.




