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The purpose of my invention is to provide an

improved relay for effecting the operation of elec-
tric motors or valves ‘used by furnace stokers, oil
burners and the like, in accordance with the cor-
related operation of a thermostat, or other deli-
cate switch, & principal object being to improve
present devices for this purpose from a standpoint
of efficiency, reliability and structural simplicity.

Another object of the invention is to provide a
relay having incorporated in its operation a time
delay feature adapted to prevent chattering or
dangerous short cycle operation of assoclated
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electrical equipment, since undesired short cycle .

. operation tends to burn or fuse the starting wind-
ings of a stoker motor, or the coil windings of
a solenoid valve, and is often attributable to vibra-

. tion or improper adjustment or installation of an
associated room thermostat.

A further object is to provide a relay capable
of making and breaking a heavy electric circuit
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while consuming in its own windings a very small -

~ current.’ '
An additional object is to provide

ciated thermostat is required to interrupt only a
small fraction of the current flowing through the
relay windings. . .

For a further understanding of the invention,
reference i3 to be had to the accompanying draw-
ing wherein is illustrated a schematic view:dis-
closing the relay comprising the present inven-
tion, and associated clock-controlled thermostat
and uniting circuits.’

Referring more particularly to the drawing, the

numerals | and 2 indlcat{the leads of a commer-
cial power circuit which may be of a standard
alternating current type. Connected with these
leads are the terminals of a primary transformer
coil $ which, preferably, is applied around.one
_of the legs of a substantially rectangular, lami-
nated transformer frame #. Surrounding an-

, relay in
which is incorporated means whereby the asso-
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~ The transformer frame is formed to provide
spaced poles 14 and 18, the space between the
poles providing a flux and current limiting gap
{8. The bottom of the pole I4 is bifurcated to
provide spaced legs indicated at 17 and 18, and
the terminating end of the pole 15 is notched as
at 19. Wrapped around the leg {7 is a shading
coil 20, one end of this coil being connected as
at 21 with a terminal screw :22 mounted in the
insulated contact frame 23, the other end of the
shading coil extending to and being joined with
the terminal 6. : :

The thermostat |1 has been shown as compris-

ing a rockable stud 24, which carries a crank arm
25. . The outer end of this arm is linked as at 28
to the operating arm 27 of the clock mechanism
10, so that the stud 24 may be rocked at different
houts of the day by the clock mechanism to con-
trol the operation of the thermostat in a well-
known manner. :
- Connected with the stud 24 is one end of a
spiral bimetallic element 28, the free end of which
terminates in 2 movable contact 29. This contact,
through the operation of the element 28, in're-
sponding to different temperatures, is adapted
to be brought into and out of engagement with
a normally stationary but adjustable contact 30
provided on the outer end of a screw 31, the
latter being supported in a threaded bore pro-
vided in an insulating block, shown at 32.

The conductor 8 is electrically joined as at 33
with the stud 24, and when the contacts 28 and

. 30 are in relative engagement, current from the -
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secondary winding of the transformer flows
through’ the element 28, the contacts 28 and 80
and the screw 31 to a terminal post 34, mounted
in the block 32 and disposed in electrical engage-
ment with the screw 3{. From the post 34, a con- .
ductor 3§. extends to a terminal post 36. To this
post there ig connected one end of a resistor coil

- 81, the latter surrounding but being electrically

other leg of the frame 4 is a low-voltage sec- .

ondary coil § in which current flow is induced

. from the continuously energized primary coil 3. .

The ends of the coil § extend to terminals 6 and

- 1. From the terminal 6, a conductor 8 leads to.

" one of the terminal posts 9 of a clock mechanism
19, the. latter being employed for effecting day
and nlg‘hgg:ontrol over an associated thermostat,
indicated generally by the numeral If. The other
terminal post 12 of the clock mechanism is joined

-with a conductor {3 which leads to the terminal
1. By this arrangement, a 16w voltage alternat-
ing "current is continuously applied to the clock

spaced from & bimetallic warping bar 38, said bar

having its high expanding side arranged at the

bottom thereof. . o )
One end of the warping bar is secured to a
block 39 of insulating material, while the outer or .

. free end of the bar carries an armature 48. Nor-

mally, this' armature is disposed in engagement

. with s permanent magnet indicated at 41, the

50

58

‘latter being, in turn, mounted on an insulated

support shown at 42, the armature being spaced -
from the pole extremities of the transformer

_frame. - Also, mechanically carried by the outer

end of the warping bar but electrically spaced
therefrom is a bowed spring 43 which carries at
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its free end a contact 44 and is joined with re-
sistor coil 37. With the warping bar positioned
as shown in the drawing, the contact 44 engages
with a stationary but adjustable contact 485
formed in the upper end of a screw #86 which is
threaded in the support 42. Contacting the
screw 46 is a terminal member 47 from which ex-
tends a conductor 48, leading to the terminal 7
of the secondary winding of the transformer.

It will be seen that when the temperature sur-
rounding the thermostat 1{ falls to a predeter-
mined extent, the bimetallic element 28 of said
thermostat will flex to bring the contacts 29 and
30 together, When this engagement occurs, cur-
rent flows from the secondary winding of the
transformer through the thermostat:to the con-
ductor 35, and thence through the resistor coil
37 of the warping bar, passing through contacts
84 and 45 and returning to the secondary wind-
ing of the transformer through the conductor 48,
The flow of current through the resistor coil
causes the latter to release heat which, in turn,
produces flexure of the warping bar 38. After a
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certain period of time, this flexure forms suffi- )

cient energy to overcome the attraction exercised
by the permanent magnet 41 on the armature 40,
so that the latter is brought into engagement, by
a quick motion, with the terminal pole (4 of the
transformer. When this occurs, a bowed spring
49 carrying at its free end a contact 50, and
which spring is mounted on the armature 40, is
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brought into contact with one end of a stationary

but adjustable screw 51 threaded in the contact
frame 23, so that current may flow through the
shading coil 20. ’

Carried by the frame 23 is a second contact
screw 52 normally spaced from a contact 53 car-
ried by an insulating strip 54. This strip is sup-
ported by the outer end of a leaf spring 55, the
inner or fixed end of said spring being secured
to the lower leg of the frame 23. The tendency
of the spring 55 is to. maintain the contact 53 in
engagement with the contact 52, However, when
the armature 40 is attracted by the magnet 41,
one end of the armature bears on the strip 54,
holding the contacts 52 and 53 out of engagement
with each other. When the armature is attracted
by the pole extremities 17 and 18 of the trans-

. former, the upward movement of the armature
releases the strip 54, allowing the latter to re-
spond sharply to the action of the spring 55 so
that the contacts 52 and 53 are quickly engaged.
. The screw 52 is electrically connected with a
terminal 86, and likewise the spring 55 is elec-
tricelly connected with a terminal 57. These ter-
.minals are disposed in 2 circuit 58 in which is
arranged an electric motor 59 used as the oper-
ating unit of a furnace stoker. In the event the
heater is of the type consuming a gaseous or
liquid fuel, the energizing coil of a solenoid op-
erated valve may be substituted for the motor 59.

Operation

With the armature 40 held down by the action
of the permanent magnet 41, and the room ther-
mostat Il in its warm or open circuit condition,
the only energy flowing is through the trans-
former to the clock mechanism 10, this energy
How being regulated by the air gap 16, which
limijts the saturaiion of the- transformer core or
frame and thereby limits the current flow in both
‘the primary and secondary coils of the trans-
former to a safe value, particularly in case of ac-

- cidental short-circuiting or over-voltage. Upon
closure of the thermostat contacts 29 and 30, by
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_tacts 44 and 45.
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a drop of room temperature, the circuit is com-
pleted through the heater coil 37, causing the
bimetallic warping bar 38 to be gradually hested.
In approximately one minute’s time, more or less,
sufficient {ension will be established in the hi-
metallic bar to cause the armature 49 to separate
from the magnet 3f, moving the armature by
quick action against the pole terminals {4 and
15 of the transformer core. Concurrently with
this action, current flow through the resistor coil
37 is interrupted by the separation of the con-
However, the contacts §0 and
51 are brought into engagement, thus energizing
the shading coii 20 through the room thermostat.

As the warping bar 38 cools off, over a period
of 1 fo 2 minutes, the armature would normally
be drawn down into engagement with the mag-

"net 4§ were it not for the action of the shading

coil 20. This coil increases the normal holding
action of the transformer poles 14 and 15 on the
armature to an extent about 8 to 10 times that
necessary to hold the armature, this condition
obtaining just as long as the shading coil circuit
is complete through the room thermostat.

While the armature 40 is raised and held by
the fransformer poles, the insulating strip 54 is
released, thereby allowing the spring 55 %o close
the contacts 52 and 53, completing the control
circuit which governs the operation of associ-
ated electrically actuated fuel-supplying means
for furnaces or other heaters.

When sufficient heat has been generated by
the action of the furnace or heater to satisfy the
room thermostat, the contacts 29 and 30 will
separate, breaking the circuit through the shad-
ing coil 20.  This results in releasing the arma-
ture 40, which falls under the pull of gravity, the
spring tension of the unheated warping bar and
the action of the magnet 41, causing quick move-
ment of the armature so that the same strikes
the strip 64 and separates the contacts 52 and
53, thereby interrupting the circuit 58 and dis-
continuing active operation of the heating means.
At the same time, it will be observed that the
contacts 50 and 51 are separated and the heater
circuit through contacts 44 and 45 reestablished
except for the closing of the thermostat contacts,
thus completing one complete cycle of operation.

It will also be noted that when the armature
40 is in contact with the pole pieces of the trans-
former, it partially shunts the magnetic gap 186,
which offsets the magnet’s flux consumed by the
shading coil 20, thus maintaining substantially
constant voltage in the secondary winding of the
transformer, supplying a low voltage current for
the electric clock mechanism.

The thermostat 11 is required merely to handle
a small part of the current flowing through the
relay, since tlie thermostat is connected either
in the warping bar heating circuit or the shad-
ing coil ¢ircuit, and not in the primary er directly
across the secondary as is common in the art.
Since a period of time of approximately one min.
ute is consumed to heat the warping bar 38, a
thermostat current of less than one watt is suf-
ficient to handle a heavy switching load.

It is important that the heated warping bar
shall hold the armature 40 firmly against the pole
pieces 14 and 15 until the bar cools sufficiently
irrespective of the action of the shading coil 20.
This prevents the relay from stopping the stoker
or fuel burner of an associated heater until it
has operated approximately one minute, even
though the thermostat for some cause should
break connections momentarily; for instance, as
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werping bar preventing a resterting of the heater
for g like period after being stopped. Once the
warping bar has cooled, however, the room ther-
mostat can stop the stoker or ofl burner instantly
upon separation of its contacts 25 and 89.

It is also important to note thai since only
spproximately one-eighth to one-tenth of the
energy is required to hold the armature 40 against
the transformer poles as would be required to
1t the armature magnetically, the relay saves
more than enough current by this method of
operation to supply current for an electric clock,
which would otherwise require a separate trans-
former to supply low voltage in accordance with
wiring codes, » simplified instailation of the com-
plete equipment thus resumng

I claim:

1. Thermally responsive switch mechanism
comprising & transformer having & frame formed

- with spaced poles, a primary coil surrounding

said frame connected with & source of electrical
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 the vesuly of vibratlon, the slow heating of the
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forming another branch of sald thermostat oir-
cult, and civeult making and bresking devices for
gaid resisior and shading coll circuits actuatsd
by the movements of sald srmeture in response
to thermal chonges in sald warplng bar and the
sttraction exerted on seid armeture by sald psr-
menent magnet snd transformer poles,

2. Thermeally responsive switch mechanism

‘comprising ¢ tronsformer having o frame formed

writh spaced poles, o primary coil surrounding said
frame connected with a source of electricel ener-
gy, & low voltage secondary coll surrounding said
frame, 2 thermostat including an electricelly ac-
tuated clock mechenism, a circult for seid cleck
mechanism jolned with sald secondary coil, &

- turneble member adapted 1o be rocked at pre-

snergy, & low voltage secondary coil surrounding -

sald frame, a thermostat including an electri-
cally actuated clock mechanism, a circuit for said
clock mecharism joined with sald secondary cofl,

determined intervals by sald clock mechonism, &
blmetallic clement having one end secured o sald

‘tupnable member, & movable contact cakried by

the free end of said bimetallic element, & sta-
tionary but adjustable contact adapted for en-
gagement and disengagement with seid movable
contact upon fexure of said element in response

_to temperature chenges, a circult leading from-
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& turnable member adapted to be rocked at pre-

‘determined intervals by said clock mechanism, &’

bimetallic element having one end secured to said
turnable member, & movable contact carried by
the free end of said bimetallic. element, a stg-
tionary but adjustable contact adapted for en-
gagement and disengagement with said movable
contact upon flexure of said element in response

- to teinperature changes, a circuit leading from

the secondary coil of said transformer to said
movable and stationary contacts, a bimetallic
warping bar, a support to which one end of said
bar is. sequred an armature carried by the outer
movable end of said bar, a heating resistor dis-
posed adjacent to sald warping bar, a circuit for
said resistor forming a branch of the circuit pass-

ing through said thermostat; a permanent mag-

net disposed adjacent to said armature, a shad-
. ing coll swrrounding one of the poles of said
transformer frame, & circuit for said shadinz coil
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the secondary coil of sald transformer to sald
moveble snd stationary contacts, & bimetallic
warping bar, & support to which one end of said
bayr iz secured, an armature carried by the outer
movable end of sald bar, a heating resistor dis--
posed aediecent ¢o said warping bar, g circult for
seld resistor forming a branch of the circult pass-
ing through sald thermostat, & permanent meag-
net disposed adjncent to said armature, a shading
coll surrounding one of the poles of said frans-
former frame, g circult for said shading coll form-
ing another branch of sald thermostat circuif,
eircuit meaking and breaking devices for sald re-
sistor and shading coil circuits actuated by the
movements of said armature in response to ther-
mal changes in sald warping bar and the at-
traction exerted on said armaturé by said permsa-
nent magnet and transformer poles, a power ¢ir-

. cudt, and circuit making and breaking deviees

for said power circuit actuated by the movements
ot said armature. :
GEORGE W. CRISE,




