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My invention relates broadly to eleciric relay
systems and more particularly te an improved
construction of self-interrupting type of relay for
controlling the interconnection of electrical cir-
cuits at & predetermined time rate. :

One of the objects of my invention is to pro-
vide a. construction of self-interrupting type of
electrical relay including a magnetic operating
system conirolling & movable armature arranged
to control a snap action switch for interrupting
the control circult through the relay operating
winding and also to control g spring pile-up as-
sembly for controlling the operstion of o multi-
plicity of electrical circuits at o similar time rate.

Another object of my invention is to provide.

a construction of self-interrupting elécirical re-
lay system inecluding a magnetic core system and
operating winding thereon for eflecting sngular
movement of a movable armature having g pair
of arms and wherein & two-position snap action
switch electrically in series with the operating
winding is confrolled by one of the arms and
a spring pile-up assembly controlled by the other
of the arms.

Still another object of my invention is to pro-
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vide a self-interrupting civcuit control means for

a relay system in which the armature of the re-
lay carries a member terminating in g voke which
“embraces cpposite sides of & spring contact mem-
ber and effects movement of the spring contact
member to open and closed position as the arma-
ture reaches substantially the end of its normal
travel stroke in either operating or release posi-
tion, :

A further object of my invention is to provide
an arrangement of snap action switch for cpen-
ing or closing the circuit through the operating

" winding of a relay system in accordance with
the movement of the armature controlled by the
operating winding and under conditions where
. the switch remains either in an open or closed
position until the armature reaches the last por-
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tion of its stroke whereby the magnetic flux cycle

In the magnetic system of the relay may be sub-

stantially completed intermediate a succession
- of strokes of the armature. .

A still further object of my invention is to
provide an arrangement of repeat action relay
system ‘in which the movement of the armature
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of the relay system controls a two-position snap .

action switch through a yoke embracing the.

switch and operating to shift the switch to either .

an open or closed position at substantially the
limits of the path of travel of the armature for
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controlling the continuity of the circuit through
the operating winding of the relay. ’

Other and further objects of my invention re-
side in the eonstruction of two-position snap ac-
tion switch for electric relay systems ag set forth
more fully in the specification hereinafier follow-
ing by reference to the accompanying drawings, in
which: .

Figure 1 is z side elevational view of the self-
interrupting type of electrical relay system of my
inventlon showing the armature in release posi-
tion and the contacts of the, spring pile-up as-
sembly oben, parts of the relay system being
shown in section to more clearly explain the con-
struction thereof; Fig. 2 1s'a side elevational view

-looking at the opposlte side of the relay system

illustrated in Fig. 1 and showing certain of the
paris in crosg section for more clearly explain-
ing the comstruction of the relay system; Fig. 2
is a top plan view of the relay system shown in
Figs. 1 and 2 showing more particularly the
snap action switch conirolled by one lever arm
carried by the armature. and the spring pile-
up assembiy contrelied by the other lever arm
carried by the sxmature; Fig. 4 i1s an end view of
the relay shown in Figs. 1-3 looking in the direc-
tion of the arrow §—4 in Fig. 1; Ffig. 5 is an ele-
vational view showing the movable srmaiure of
the relay moved ic opsrating position ang illus-
trating the snap action switch shifted to open
position; Fig. 6 is & vertical sectional view iaken
through the relay system on line §—8 of Fig, 2;
Fig. 7 is a perspective view of the armature show-
ing the two lever arms carried thereby, one of
which operates the spring sile-up assembly for
controlling various electrical circuits and the
other of which terminates in a voke embracing the
operating member of the snap action switch for
effecting the closing and opening thereof in ac-
cordance with the movement of the armature;
Fig. 8 is a perspective view illustrating the parts
of the adjustable journaling means for the mov-
ahle armature by which the specisl relation be-
tween the armature and the end of the magnetic
core structure may be determined; Flg. 9 is a
schematic view showing the arrangement of the
armaiure with respect to the magnetic core strud-
ture of the relay system and the lever arm car-
ried thereby which terminates in 2 yoke em-
bracing opposite sides of the operating member
of the contact system and showing the contact
system closed during the release position of the
armature; Fig. 10 is a schematic view showing
the armature moved to cperating position and the
snap action switch moved to open position; Fig. 11
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is a perspective view of the operatlon member of
the snap action switch; Fig. 12 is an enlarged
side elevational view of the snap action switch in
closed position with the stressed resilient portion
thereof illustrated in longitudinal section; Fig. 13
is & view similar to the view shown in Fig. 12
where the snap action switch -is illustrated in
open position, the stressed portion of the operat-
ing member being illustrated in longitudinal sec-
tion in & manner similar to the showing in Fig.
192 Fig. 14 is a transverse sectional view through
the operating member of the snap action switch
_ taken on line 14—1t4 of Fig. 12 where the switch
is in closed position; and Fig. 15 is a vertical
sechonal view through the snap action switch
taken on line 15—15 of Fig. 13.

The self-interrupting relay of my invention
inciudes a snap action switch which is con-
trolled in accordance with the movement of the
armature to delay the opening of the circuib
through the operating winding of the relay sys-
tem until substantially the end of the mechani-
cal movement of the armature on the operating
stroke snd to delay the closing of the operating
winding circuit to substantially the end of the
release stroke of the armature. In addition. to
this mechanical control arrangement, I provide
a conductive sleeve or slug in the magnetic field
of thé operating winding of the relay constitui-
ing an eddy current ring and forming means
for controlling the rate of increase and decrease

of the magnétic lines of force and correspond- .

2,326,760

8 disposed within the field of magnetic flux from

. the turns of winding 6 and operating as a short-
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.magnetic lines of force.

circuiting or eddy current ring for controlling the
time of the building up and decreasing of the
The magnetic core
structure 4 is suitably secured to the heelpiece
{9 of the magnetic frame 1! which forms the
return path for the magnetic lines of force in
the magnetic system. The heelpiece {8 is suit-
ably insulated-from the angle 2 by means of

" sheet of insulation material 12 coextensive with

the angle member 2 through which the securing

" screws 14 extend. The securing screws {4 pass
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. transverse  shaff member.

through suitable washers 15 and suitable bush-
ings 16 of insulation material and through the
sheet of insulation 12 and to the heelpiece {8 of

ne magnetic frame, the path of flux through
the magnetic frame being thereby confined to
the magnetic core structure 4 and to the movable
armature member indicated at 17.

The movable armature 17 is provided with lugs
{Ta thereon apertured at 7% for the passage of &
§{8 which extends

_through the apertures #8b in the side mermbers
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19a of the armature journaling plate 19 shown
moré particularly in Fig. 8. The journaling plate
19 is provided with a slot 18c therein which ex-

" tends on opposite sides of the adjustable screw 20.
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ingly controlling the time period of operation of

the relay. One of the’ arms carried by the arma-
ture jerminates in a yoke embracing opposite
sides of the operating member of the snap action
switch. The snap action operating member of
the snap action switch is formed from a strip of
‘resilient cooper slloy adapted to normally posi-
tion a contact in.closed relation to an adiacent
_contact.. A yoke embraces the resilient operating
“mermber and tends o shift the contact member
{0 break ‘the contact with respect to the fixed
contact upon movement of the armature. The
snap action switch conftrols the circuit to the
solenoid while the armature is provided with
gnother arm to function the spring pile-up of
contacts in any number or arrangement desired.
“The armature is normally spring pressed to open
position so that the yoke tends to maintain the
resilient operating member for the snap action
contact device in closed position. Thus the con-
trol circuit to the relay winding™is not opened
until the armature reaches its last portion of its
stroke, that is, approximately 5% -of its stroke.

Refemng to the drawings in more detail, ref-
erence character [ designates a base on which the
relay system is mounted by means of an angle

member 2 secured in any suitable manner such
as by securing means 3. The magnetic core sys-
" tem of the relay is indicated at & having a wrap-
ping of suitable insulation material such'as heavy
empire cloth 5 wrapped over & portion thereof to
receive the turns of opera,tlng Wmdmg
. are wound between the discs of insulation mate-
rial 7 and over which 2 wrapping of insulation
material 8 is wound. -A spool-head of insulation
material ‘represented at {8 is mounted on mag-
netic core structure 4 and provides a support for
stnp like soldering terminals {3a which extend
through the sheet of insulation material 12 and
through the angle member 2 to provide term’ nal
casings for opposite ends of the turns of winding
8. Immediately adsacent the winding 6§ on mag-

netic core 6 I provide & metallic sleeve or slug_

which .

Adjustable screw 28 passes through the yieldable
washer member 2{ which is maintained in align-
ment with magnetic frame §§ of the relay system .

* by means of a tongue 2{¢ which projects into the

aperture 22 in the frame 1. By lposening screw
28, plate 1§ may be shifted longitudinally of the :
frame {{ for correspondingly varying the spacial
relation hetween armature 17 and the end of the
magnetic core structure 4.

The armature {7 is provided w1th 2 SCrew

- threaded aperture i7c through which an ad-
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justable residual screw 23 extends with a lock
nut 23 for securing the adjustable screw 23 in
selected position whersby the residual gap be-
tween the Tace of the magneiic core structure 4
and the srmaturs may be selecied with the re-
sidual screw 2% touching the end of the magnetic
core strucdture 4. The movable armature [7
carries two lever arms, one of which is indicated

. ab 24 serving as the spring pile-up assembly oper-
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ating arm and the other of which is indicated at
25 forming the operating member for the self-
interrupting contact switch of the relay system.
The operating lever 24 terminates inn & pin mem-
ber ?,/é.la which  receives a cap 24b of insuldtion

‘material and which serves as the actuating means

for controlling the spring pile-up assembly shown
at 30, ,The operating lever 2§ is secured to arma-
ture {7 in any suitable manner such as by Imneans.
of rivets 26 which pass through the right-angular
portion 27 of the arm 28. 'The lever 25 terminates
in a yoke 28 which embraces opp051te sides of the
operating member 29 of *i,he snap action switch
shown more clearly at 0 in Flg 11.

The snap action switch 38 is formed from a
strip of resilient copper alloy adapted to nor-
mally position & contact 82 in closed relation to
an adjacent contact 3 The strip of resilient
copper alloy forming snap action switch 30 is
centrally slotted as represented at 34 and pro-
vided with a central aperture indicated at 35
The strip is pressed outwardly to provide ribs 36
and 37 which impart rigidity along the marginal
edges of the strip substantially throughout the
entire length of the strip up to the resilient zone
which E have indicated at 38. This construction
Enables $he strip 30 to be flexed from one extreme
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_sembiy 31 corssvstmc' of leaf springs dispossd in
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position to another and to remain in the flexed
position. I have illustrated in Fig. 12 the strip
30 flexed downwardly, thereby establishing con-
nection between contact 32 and contact 23 car-
ried by leaf spring 3§, The central portion of
strip 30 adjacent the resilient portion 38 is
bowed upwardly as represented at 40 in Fig. 12
and Fig. 13. When, however, the strip 30 is
flexed upwardly as represented in Figs. 13 and
15, the central portion of strip 30 gdjacent the
resilient porticn 38 iIs bowed downwardly as rep-
resented at 41 in Figs, 13 and 15. This has the
effect of maintaining contacts 32 and 3% oper-
ated in spaced relation.

The leaf springs 30 and 32 are suitably mount-
ed between stacked insulator strips which I have
shown generally at 32 which are maintained in

Dposition beneath blate 43 secured by screws 34,

'The leaf spring 38 extends directly between the

strips of insulation material 42 but the sizip of ¢

resilient copper alloy 30 is secured in any suii-
able manner such as by soldering or welding at
its end thereof indicated at 30a to the plate A
which extends hetween the insulated strins 42,
This permits the flexing of
silient zone 38 thereof just beyond the secured
end of the xtrip. Lever arm 25 has the yoked
%8 thereof su located with respect to the
end 29 of the operaling contaci member 38 that
the fexing of opaaung memper 8 occurs only
when armsature 17 resches substaniializ the end
of its stroke on the operating stroke or substan-
tially the end of its stroke on reiesse.

The spring pile-up assembly 31 may comprise

a muitiplicity of leaf spring members corrying

coacting contacis hui for purpnses of explaining
my invention, I have shown & single pile-un

S8

peced relation by means of strins
2 material 48 secured beneaih
41 by meens of screws 48 which poss threugh
the limiting stop strip 49. The limiting stop
strip 48 has an exfension 58 thereon forming on

. -abutment against which lever arm 24 gbuts in

the release position of armature 17. In this po-
sition the spring pile-up assembly 31 has the
contacts thereof open preparatory to the closing
operation upon movement of armature 17 from
the position illustrated in Figs. 1, 2 and 9 to
an operating position illustrated in Figs. 5 and 10
at which time the coacting contacts of upring
pile-up sssembly 31 are closed,

The relay system of my invention includes the
lost motion yoke arrangement 28 on the end
of operating lever 25 which may shift through-
out substantially the entire stroke of the arma-
ture without disturbing the position of the con-
trol switch constituted by strips 30 and 39. How-
ever, at substantlally the end of the operating
stroke illustrated in Figs. 5 and 10, the control
switch is flexed to open position and at substan-
tially the end of the release stroke illustrated in
Figs. 1, 2 and 9, the control switch is flexed to
closed position. Inasmuch as the control switch
is disposed in series. with ‘operating winding 6
as shown in Figs. 9 and 10 a repeated succession
of movements of the armature occurs so long
as the control circuit to operatmg winding 6 is
closed. This permits & source of controlling
potential applied through the spring pile-up as-
sembly 31 to a load circuit to be successively
connected and disconnected by the operation
of the spring pile-up assembly at a time rate
determined by the speed of operation of the
relay system,

strip 3 in the re- 9

ate &
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‘member insulatingly supported in spaced rels-

3

‘While I have -described my invention in one
of its preferred. embodiments, I desire that it
be understood that modifications may be made
and that no limitations upon my invention are
intended other than may be imposed by the
scope of the eppended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. A relay system including angularly shift-
able actuating means ferminating in a yoke
member having limited angular displacement, a
displaceable strip of resilient material, a contact
member adjacent one end thereof, a fixed sup-
port for the other end thereof, a fixed contact
memper aligned with the contact member on
said strip, & pair of longitudinally extending
ribs in said strip terminating short of the fixed
support for said strip whereby said strip msay
be flexed from one position o ancther and ve-
tained therein, the yoke member of said anzu-
larly shiffable sciusaiing means embracing ihe
end of said strip for fexing said strip fro
position to another for opening and clo :
cireuit through said conbac’“ at substaniially
the limits of mover of said angutlarly shift-
ab}e actuating masz o

2. A relay sysiem inciuding sngularly shiftable
actusting means terminating in a yoke member
and having limited angular displacement, a plate

tion io seid yoke m membker, & flat sirip of resili
maierial secured a} one end to said plate mem
and. extending to a position in which the f-sa,
end thereof is disposed within said yoke membzr

& contact member mounted adjacent ihe II'Ec
end of said flat strip, a fixed coacting coniact
member aligned with the aforesaid contact mem-
per, said strip having a pair of marginal ribs
adjacent opposite edges thereof terminating
short of the fixed end and the free end thereof,
sald strip being apertured ai substantially the
center portion thereof and being provided with
symmetrically arranged slots extending longitu-
dinally thereof in opposite directions from the
centrally apertured portion of the strip whershy
said strip may be flexed downwardly or upwardly
for closing or opening a circuit through said
coacting contacts at substantially the Umits of

- movement of the yoke member of said angularly
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shiftable actuating means.

3. In an electrical relay system, electrical con-
trol means comprising a contact device including
2 fixed member and a two-position movable
member fixed at one end and free at the other
end, said movable member comprising a strip of
resilient material having an- apertured portion
in substantially the center thereof and provided
with a symmetrically extending slot along the
longitudinal axis thereon on opposite sides of
the apertured.central portion of said strip for
forming adjacent stiffened and reversing zones
whereby sald strip remains in either position to
which it is moved, and an angularly shiftable
member engageable with the free end of said

> two-position movable member,

4. In an electrical relay system, electrical con-
trol means comprising s fixed member carrying
a contact and a two-position movable member
carrying a coacting contact, said movable mem-
ber comprising a strip of resilient material fixed
at one end and free at the opposite end and hav-
ing a stiffened zone and a reversing zone where-
by said strip remains in either position to which
it is moved, a lever member having limited angu-
lar movement, said lever member including a




4.

pair of spaced arms loosely enveloping the free
end of said strip for imparting operating forces
theretc when either arm abuts against and shifts
said strip for controlling the opening or closing
of said contacts at substantially the end of the
angular movement of said lever member.

5. In an electrical relay system, electrical con-
trol means comprising a resilient member carry-
ing a contact and a two-position movable mem-

~ber, said movable member being fixed at one end
and being free at the opposite end and compris-
ing a strip of resilient material apertured at sub-
stantially the center thereof with symmetricelly
disposed slots extending longitudinally of the
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strip on opposite sides of the apertured portion
thereof, an operatirig member enveloping the end
of said two-position movable member and carry-
ing a contact coacting with said first mentioned~
contact, an angularly displaceable member hav-
ing limited angular movement, said member ter--
minating in a yoke engaging opposite sides of

- said operating member whereby said strip may
" be fexed to either of two positions and retained

to

therein under control of said yoke as pressure is
applied to said operating member through sald
. Yoke.

CARL F. CLARE.



