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My invention relates to in‘mprdvements in
relays and more particularly to time-element
relays emph}}ed for control purposes.

One object of my invention is the pro-
vision of a vela 2y that shall be simple and
efficient in Opd:wlOﬂ and readily and eco-
nomically manufactured.

A more spécific object of my invention is
to provide for the retardation of the action
of a relay in a manner that is not affected
by chqnoe> 1 temperature and pressure.

A further object of my invention is. to
effect a retardation of the opemtlon of a
velay ab any predetermined peviod in its
operation.

It 18 also an object of
plmlde for the balancing of the operating
parts of a velay to permit the mounting of
the relay in Chff@lCHb positions without af-

fecting the efﬂclclm,r ot oper 1tion.

Other objects of the invention will in part
be obvious and in part appear hereinafter.

The invention, accordingly, is disclosed in
the embodiment thereof chown in the accom-
panying drawing and comprises the features
of construction, combination of elements and
arrangement oi parts, which will be exem-
plified in the
forth and tne

my invention to

scope of the application of
which will be 1ndlcated in the claims.

Tor a fuller nnderstanding of the nature
and objects of the invention, reference should
be had to the following detailed description,
taken in connection with the accompanying
drawing, in which

Figure 1is a top plan view of a rehy con-
structed in accordance with this invention;

Fig. 2 is a view, in side e]ev‘ltion, of the
1e1fn; showing the armature after it has been
actnated through the energization of the
coil; and ,

Fi g: 3 ig a view in end elevation of the
velay '

Refmuno now to the dr awing, the illus-
trated relay is provided with a fraine or
bage 10. A bracket 11, having one end ge-
cured to the base 10, ig provided for carry-
ing an adjustable contact ~member or
serew 12,

An armature 13, including a contact mem-
her 14, is pivotally dispos sed between & pair
of standards 15, forming a part of the frame
10. In this particular const-ruction, the con-
tact member 14 of the armature 18 is mount-
ed to normally make contact with the mem-

construction hereinafter set’
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ber 12, and is retained in that position by
means of a tension spring 16, which is con-
nected between an adjust fable screw 17 that
is mounted in the armature 13 and an arm
18, that is attached to the standards 15.

In order to effect the operation of the ar-
mature 13, an actuating coil 19 and a suit-
able-core 192 are Doeﬂnoned on the frame 10
on the opposite sice of the standards 15 from
the spring 16 and are alined with the front
end of the armature 13. As will be readily
understood, the coil 19 may be energized
from any suitable source of current. IF de-
sired, the operation of the armature 18 may
be utilized to interrupt the supply eircuit to
permit the return of “the operating parts of
the relay to their normal positions.

In using o relay of this type for control
purposes, it often becomes necessary to re-
tard the operation of the armature. In or-
der to effect a retardation of the movements
of the armature 18 in a manner that is not
subject to changes in atmospheric conditions,
the device to be described hersinafter is pro-
vided.

As shown in Figs. 1 and 2, & vane 20 is
connected to an extension 21 of the armature
13 in any suitable manner, such as by-the
use of screws 22. In order to permit the
mounting of the relay in any desired posi-
tion, the vane 20 is made of some metal, such
as aluminum, having a low speciﬁc gravity,
go that, when the rehy is shifted from one
pos1t10n to another, the balance of the parts
will not be greatly affected and the effic iency
of operation will not be decreased.

In order to retard movements of the vane
20, an electromagnet 23 is mounted on the
frame 10 below the vane 20, and is provided
with suitable pole pieces 24 that are located
on opposite sides of the vane. As shown in
Fig. 1, the pole pieces 24 are spaced apart
suﬁiciently to permit the vane 20 to move
between them.  Thus, the electromagnet 23
is provided to develop a suitably directed
magnetic field and the vane 20 is disposed
to move in the magnetic field.

1t will be readily understood that the elec:
tromagnet 23 may be energized from any
suitable source of current supplv and that
the enérgization may’ be controlled in any
suitable manner, to develop a magnetic field
at any time or for any pre&e’cermmed period
of time.

As shown, the side core members 25 of the
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electromagnet 23 are of (he laminated type
so that the energization of the core is not
aff ccted by eddy currents. As shown, the
pole pieces 24 are attached to the outer ends
of the core members 25 by means of
screws 26.

Under normal conditions, when the coil 19

1s deenergized, the contact ‘member 14, con-
stituting a pfu't of the armature 13, is re-
tained in contact with the member 12 by
means of the spring 16. When the coil 19
is energized, the qrmaturc is votated counter-
clockw1se, as viewed in Fig. 2, about its pivot
point, thereby breaking the contact between
the members 12 and 14 and overcoming the
normal bias of the spring 16.

Assuming that the contact members 12 and
14 are connected in the energiz mg civeuit of
the coil 19, then the rotation of the armatuze
counter-clockwise breaks the contact between
the members 12 and 14 and the energizing
(1“C111L is opened, thus pevmitting the spring

16 to function to return the armature to its

omguml posmon and to again cloze the cir-
cuit of the coil 19. Iow ever, it is to be un-
der"tood ﬂnt the cireuit for encrgizing the
coil 19 may be controlled by any means inde-
pendent of the relay.

In order to 1'e{a1'n the movement of the
armature 13 under the influence of gpring
18, the coil 23 is energized to build up a
nmouetlﬂ field between the pole pieces 24
when the armature reaches the limit of its
connter-clockwise movement. Then, as the
armature rotates clockwise, the vane 20
moves through a inagnetic field which re-
tards or damps its 3":'10\'f>ment In this man-
ner, the re-establishment of the energizing
cireult of the coil 19 may be delayed, as de-
sired. '

Furthermore, the counter-clockwise rota-
tion of the armature may be retarded by en-
ergizing the coil 23 at the same time as the
energization of the coil 19 is effected. Thus,
as the armature 13 is rotated counter-clock-
wise, the vane 20 is moved through a mug-
netic field, thereby retarding the movement
of the armature.

It will be rveadily understood that the coil
23 may be on(‘rOMLd at any predmumnw"
time to effect the desived retardation of (he
movements of the armature 13, Further-
more, by vavying the strength of the mag-
netic field between the pole pieces 24 or the
tension of the spring 18, the speed of opera-
tion of the armatuve 13 may he changed at
will.. The tension of the spi“imv' 16 may he
adjusted by means of the set screw I7.

Since various changes m: W bermade in the
above-described construction and arr ange-
ment of parts, and different embodiments of
the nvention may be made wihout depart-
ing from the scop\, thereod, it is in teqc]ed tlw ab
all matter contained in the above
or shown in the accompanying
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shall be inferpreted as iMustrative and not in
a limiting sense.

T claim as my invention i—

1. A relay comprising, in combination, an
armature, a coil for actuntuw the armature,
means for developing a mfumetlc field, and
means disposed for movement transversely of
the lines of force of the magnetic field co-
operative to retard the movements of the
armature in either direction.

2. A relay compriging, in combination, az
(umaturo, a coil for actua ting the armature,
means for developing a magnetic field, and
means carried by the armature and disposed
for movement in the magnetic field co-oper-
ative to retard the movement of the arma-
ture, the timing of said retarding action
being dependent upon the development of
the magnetic field.

3. A relay comprising, in combination, an
:11'1}1:1“:111‘6, a coil for actuating the armature,

and electromagnet having a pair of pole
pleces dvposed in spaced 1'01(1t1071 said elec-
tromagnet being adapted to pern mit energiza-
tion at any pwumcrnumd time, and mean
disposed fov movement between the pole
pieces co-operative to retard the movements
of the armature when said electromagnet is
energized.

4. A 1'elay comprising, in combination, an
armature, resilient means for holding the
1‘*matura in a pr eduermlmd position, a coil
for actuating the armature, an electromagnet
for devuopno a magnetic field, and a vane
carried by said armature and disposed for
movement in said magnetic field to retard
the movements of the armature.

5. A relay comprising, in combination, an
armature, resilient means for holding the
avimature in a pr eddelmmed position, a coil
ior actuating the armature, an electromagnet
for ¢ L\/Cl(‘ﬂ)lﬂﬂ a magnetic field, and a vane
arried by said armature and disposed for
movement in said magnetic field to retard
the movements of the armature, said vane
being made from a meta] having a low spe-
cifie nmwt,, thereby. to ])10\*100 for substan-
tially the same balance of the operating parts

“in all 10@%"101@ of the relay.

6. A relay comprising; 1n combination, a
frame, an armature prvotally mounted on
the frame, vesilient means for vetaining the
armature i predetermined position, o coil
for actuating tfhe avmature, (m ol("‘trmn(mno
adapted to be enevgized at will, said electro-
magnet heing pi‘mulhr‘ with 1 f:mml((d
core and po‘n pleces disposed adjacent one
another, and a vane carrvied by the ann:—m.m
dispored  for movement bof;woon sald pole
picces, thereby to provide for the retarding
of the movements of the arn‘mture. '

In testimony whereof, I have hercunto
subseribed my nams this 24¢th day of Jan.

ALBERT 8. VARGER, Jx.
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