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My invention relates to timing devices and par-
ticularly to timing relays tc be used in electric
circuits.

The known and customary timing devices con-

tain as & rule & timing mechanism such as a -

clockwork, escapement or flywheel device, or the
delay between the actuation of the device and
the desited function performed thereby is ob-
‘tained by electromagnetic means such as a short
circuited winding on a magnet core. Devices
equipped with an escapement or the like mecha-
nism are rather intricate and space consuming,
while short-circuited windings, as a rule, require
alternating current excitation and permit obtain-
ing only limited timing periods. In cases when
direct-current excitation is to be employed, only
very short timing periods are obtainable with the
known devices of simple design, and the timing
is as a rule effective only when the excitation is
switched on or off but not under both conditions
of operation.

It is an object of my invention to provide a
timing device which permits obtaining a period
of delay within wider limits than those possible
by direct current relays with short circuited wind-
ings and other means of producing a delayed
. magnetic flux decay. More particularly, my in-
vention aims at obtaining devices of long timing
periods which do not require the use of an es-
eapement or the like mechanism.

Another object of the invention is to devise
a timing relay which is applicable for both alter-
nating current and direct current excitation.

Still ancther object is to provide an electromag-
netic timing device or relay which operates upon
energization as well as on deenergization of its
control magnet, or which secures & desired tim-
ing period under both control conditions.

In order to achieve these objects my invention
takes advantage of the so-called cold-flow prop-
erties of plastic materials, in particular composi-
tions of resinous nature. It is well known that

when such a material is subjected to steady de-

forming stress it will gradually yield and assume
a deformed position or shape only after the elapse
of a flow period whose duration depends on the
composition of the material, its dimensions and
the conditions of the deforming stress applied
thereto. I have found that these cold-fiow prop-
erties can be utilized for providing in relays and
the like ‘timing devices, a timing period ranging
from fractions of a second up to several seconds
or even Ionger periods. Thermoplastic resins and
compositions thereof are applicable for the just
mentioned purpose. Resinous thermosetting ma-
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terials can also be used, provided the material
is in a relatively low state of polymerization or
contains plasticizers or modiflers in a sufficient
amount to secure the necessary cold-flow defor-
mation.

The stress produced by the actuating or control
means of a relay or timing device according to the
invention may act in compression or expansion
or produce torsional or bending stress on the cold-
flowing plastic material, and the shape and di-
mensions of this material are chosen with re-
spect to the stress so that the resulting deforma-
tion assumes a given magnitude within the de-
sired timing period. The configuration of the
body of cold-flowing material may he chosen ac-
cording to the needs of each intended applica-
tion, for instance, it may form a spiral, helix,
diaphragm, rod or bar,

The invention will be more fully understood
from the following description of the embodiment
illustrated in the drawing in which Figure 1
shows a partly sectional view of an electromag-
netic timing relay, while Figs. 2 and 3 represent
a top view and a lateral sectional view of the cold-

25 flowing body and some elements of the apper-
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taining assembly. . :

According to the drawing, s substantially U-
shaped support { of rigid material, for instance
iron or brass, carries a movable arm structure 2
which forms two parallel legs 3 and & each pro-
vided with outwardly extending studs § and 6, re-
spectively. These studs are pivoted in angular
journals T and & which are rigidly secured to the-
support . ,

A transversely extending brazing section 9 of -
the arm structure 2 forms an eye at 0, and a
similar section {f Is provided with an eye {2.
A third transverse section §3 serves to render the
arm structure sufficiently rigid. )

An insulating pin {4 is firmly mounted on the
peripheral end of the arm structure 2 gnd serves
to actuate the contact means mentioned herein-
after. :

An extension spring I§ of helical shape is at-
tached to support § and engages eye (0. A second
helical extension spring i€ connects eye 2 with
the armature T of an eleciromagnet whose mag-
net frame 8 is firmly secured to the support f.
The magnet coil is denoted by 8. ’

An insulating member 20 is firmly secured be-
tween the legs of the support § so as to form &
rigid supporting sftructure for {wo pairs of con-
tacts denoted by 2f, 22 and 23, 24, respectively.

The above-mentioned body of cold-flowing plas-
tic material consists of a bar 2§ of rectangular




2

cross section. 'This bar is clampsd to the support

i by means of a slceve 26. The other end of bar-

25 engages 2 similar sieeve 27. Siceve 27 Is pro- .
vided with studs 28 and 29 which engage clon- -

gated holes of the legs 3 and 4 such as the hole
denoted by 39 in Fig, 1. Due to this design, the
bar 25 is subjecied esseatially only to bending
- stress during the operation of the relay.

When the coil 19 is deenergized the spring i35,
acting as a return or biasing device, holds the
arm structure 2 in the position shown in Fig. 1.
In this position the insuleting pin 14 rests against
“contact 22 and thereby closes the circuit between
contacts 2] and 28. When coil 1§ is energized i}
attracts the srmature 17 immediately and thus
puts the spring 18 under tension. .The force of
spring 16 is so chosen that it exceeds the blasing

force of spring 15 and hence tends to move the.

arm structure 2 downwardly, However, the cold-
flowing body 25 prevenis an immediate motion of
the arm strucbure, but, under the continuous
force produced by the electromagnet, yields grad-
uelly so that ot frst the engagement between
contacts 20 and 22 is opened.  Upon elopse 6f a
‘tliming peried, the engagement hetween conlocis
23 and 24 is closed. The latisr contacts provide
@ stop which limits the motion of the arm struc~
wure 2 as well as the bending deformation of hody

When the megnet cou {9 i1s deenergized the
spring 16 1s released so that now the return spring
i6 tends to turn the arm structurs 2 vpwardly.
As a resuli, contacts 28 and 24 are separated and,
upon elapse of a timing period, contacts 2{ and
22 are closed. :

1§ will oe apparent from the above described ex-
‘ample of my invention thei the timing period
provided by the cold-fowing body 25 can be varied
within wide Hmits by seclecting the distance be-
tween the contacts or stops and thereby the de-
gree of deformation necessary for obtaining the
intended conirol operation.
recognized from: the example thai the tiring pe-
riod is aiso dependent on the force of the bissing
means and the force produced by the electromsag-
netic actuaiing device. Consegquently the timing
period can zlsc be varied by & proper selestion or
adjustment of the aciusting and bilasing means.
In order to permit such an adjustment two adjust-
ing screws 81 and 32 are provided. The screw 3
permits varying the travel of the srmature 17
and hence the force exerted by spring {6 on grm
structure 2 when the coll (9 is energized. The
screw 32 permits varying the biasing force ex-
erted on the arm structure by the spring 18,

A third way of varying or adjusting the time
period consists in selecting the dimensions of the
body 25. For instance, & smaller cross section
and a greater length of the bar result in o reduced
timing period while an increase In cross section or
reduction in length has the opposite effect.

As mentioned previously, the timing period is
also determined by the selected composition of
the cold-flowing material. A large number of
such substances are known and svaliable., Ap-
plicable for the purpose of my invention are,
for instance, vinyl chloride resins, polystyrene
resins, copclymers of vinyl acetate and vinyl

chloride, methyl methacrylate, cellulose aceiate, -
nylon resins, copolymers of styrene and modified .

‘glycolmaleais esiers.

Timing deviges sccording to my irivention have
also the advaniage that they are inhersntly
shockpropf, X
trated in the drawing is subjected to impact shock,

¥gr instance, when & relay 88 illus-.
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-cold-flowing thermoplestic material,
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for Instance, on board of ship or on vehicles, the
shock forces and vibrations caused by the impact
are elther of short duration or of hizh freguency
as compared with the normsl operation of the
relay by the continuous force produced by the
electromagnetic or other actuating device, or by
the blasing effect of the return spring, The cold-
flowing body offers an extremely high resistance
to short-lasting or high-frequency stresses, Con-
sequently, the movable assembly of the device,
even if not dynamically balanced, tends to retain
its preshock position but permits the actuating
magnet to perform its normal funchion even
during the persistence of shock forces or vibra-
tions. In this respech, devices according to my
invention are simpler and more effective than
many of those heretoiors proposed for use under
conditions where impact shocks are to be ex-
pecied.

In view of the fact that timing dcviuec‘ ate
cording to my invention can be modifled in vari-
ous respects by those skilled in the art without
depariing from the objects, adveniages end prin-
ciples of my invention, T wish this specification
{0 be undersitood as illusirative rather then in &
limiting sense.

I claim a5 my invention:

1. A timing velay comprising a body of resinous
an eleciro-
magnetic actuating device having 2 movable
armature connecied with said body for,subjecting
it to cold-flow deformation, and contact means
disposed on said structure relaiive to said body
'so as to be controlied thereby upon occurrence of
given cold-flow deformation of said body.

2. A timing device comprising o stailonary
structure, & body of cold-flowing resinous plastic
material having one end secured to said structure,
an electric actuating device having 2 movable
actuating member connected with the other end
of said body for subjecting it to ‘cold-dow defor-
mation when operative, and contact means con-
trolled by sald body in dependence upon its
deformation for controlling a circuit upon elapse
of & period of given cold flow deformation. :

3. A timing relay comprising & stetionary
structure, a body of cold-flowing resinous piasiic
material having one end secured to sald struc-
ture, an electromsgnetic actusting device having
an grmegture connected to the other end of said
body for- subjecting it to bending deformation
when gperative, and contact means disposed on
said-structure in the path of the deforming mo-
tion of sgid body sc as to be actuated thereby
upon a given deformation ithereof,

4, A timing. relay comprising a staiionary
structure, an elongated body of cold-flowing
thermoplastic material having one end secured %o
said structure, & controlliable source of mechani-
cal power connected to the other end of said body
for subjecting it to cold-flow deformation in &
given direction, biasing means connected with

" said body for subjecting it to cold-flow deforma-
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tion in the opposite direction, and contact means
time-controlled by said body so as to be actusatzd
in dependence upon s given deformation thereof.

5. A timing relay comprising a stationary
structure, a body of cold-flowing resinous piastic
material having one end secured to said struciure,
an electromagnetic actuating device having an

- armature connected to the other end of sald bedy

for subjecting it to cold-flow deformation in a
given direction, & blesing spring connected with
said body for subjecting it o cold-flow deforma-
tion in the opposite direction, and contact means
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time-controlled by sald body so as to be actuated
in dependence upon & given deformation thereof.

6. A timing relay comprising a stationary
stracture, a body of cold-flowing resinous plastic
material having one end secured to said struc-
ture, an electromagnetic actuating device having
an armature and a spring connecting said arma-
ture with said body for subjecting it to cold-flow
deformation in a given direction, a biasing spring
connected with said body for subjecting it to cold-
flow deformation in the opposite direction, and
contact means time-controlled by said body so as
to be actuated in dependence upon a glven
deformation thereof.

7. A timing relay comprising a stationary
structure, a rigid member having one end pivoted
to said structure, means for biasing said member
towards a given pivotal position, a controllable
source of mechanical power connected with said
member for moving it in opposition to said bias-
ing means, & body of cold flowing plastic material
disposed between said structure and said member
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so as to retard the angular motion of said mem-
ber produced by one of said biasing means and
said source respectively, and contact means dis-
posed relatively to said member so as to be actu-
ated thereby upon occurrence of a given pivotal
travel thereof.

8. A timing relay comprising a stationary
structure, a rigid member having one end pivoted
to said structure, means for biasing said member
towards a given pivotal position, an electromag-
netic actuating device having an armature and &
spring connecting said armature with said mem-
ber for moving it in opposition to said biasing
means, a body of resinous thermoplastic material
disposed between said structure and said member
so as te retard the angular motion of said mem-
ber produced by one of said biasing means and
said source respectively, and contact means dis-
posed relatively to said member so as to be actu-

_ated thereby upon occurrence of a given pivotal

travel thereof.
WILLIAM R. TALIAFERRO.



