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5 Claims,

The present application relates to that type of
thermostat wherein a magnet is provided for co-
operation with an armature carried by the ther-
mostatic element adjacent the free end thereof

8 for effecting a snap action of said thermostatic
element in making and breaking the controlled
circuits. In this type of instrument, the same
magnet may be utilized, or a second magnet may
be provided, for blowing out the arc which occurs
upon breaking of the contacts. ]

The objects of the invention are to improve the
operation and adjustment of thermostats of this
general type. A more specific understanding of
the objects will be obtained as the description pro-
ceeds. '

To the accomplishment of the above and related
objects, my invention may be embodied in the
form illustrated in the accompanying drawing,
attention being called to the fact, however, thet
the d.awing is illustrative only, and that change
may be made in the specific construction illus-
trated and described, so long as the scope of the
appended claims is not violated. i

Fig. 1is a front elevation of a device constructed
in accordance with my invention;

Fig. 2 is a longitudinal section therethrough;
~ Fig. 3 is a horizontal section taken substantially

upon the line 3—3 of Fig. 1 and looking in the
direction of the arrows; and .
80 Fig.4isa top plan view of a detail.’

‘Referring more particularly to the drawing, it
will be seen that I have illustrated an instrument
comprising a base 1 of bakelite, or other similar
insulating material, in which is mounted for os-
cillation a spindle 2. The spindle 2 is formed
with a flat side to which is clamped one end of a
bi-metallic thermostatic strip 3, a clamping plate
4 cooperating with said strip end and being se-
cured to the spindle 2 by means of screws 5, or
the like.

The thermostatic strip 3 is, according to usual
practice, formed with a helical portion, and the
free end thereof carries a block 6 of insulating
material to which is secured a contact carrying
arm 7. The main contact element 8 is secured
to said arm 7 at a point intermediate the ends
thereof. The arm 7 likewise carries a pair of
spring fingers 9 and 10, the finger 10 carrying ad-
jacent its extremity a supplemental contact ele-
ment 11, said element extending through an aper-
ture suitably formed in the arm 7.

Adjacent its free end, the arm 7 carries an
armature 12 of magnetic material, and it may be
here noted that the arm 7T, contact 8, spring
55 fingers 9 and 10, and contact 11 are all formed
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of non-magnetic material. A permanent magnet,
which preferably takes the form of the usual
horseshoe 13, is mounted upon a bracket 14 suit-
ably secured, as by ears 50 and screws 51, to the
base 1. The bracket 14 is preferably provided 60
with a plurality of downwardly extending lugs 15
against the under surface of which may be se-
cured a second magnet 16, a bolt 17 and aut 52
clamping the two magnets 13 and 16 to the
bracket 14. The bracket 14, and the bolt and nut 68
17 and 52 are preferably formed of non-magnetic
material. ’

A non-magnetic bracket 18 suitably secured to
the base 1 adjustably carries a contact element 19
for cooperation with the contact element 8, and 70
likewise carries a second contact element 20 for
cooperation with the contact element 11, it being
understood that the contact element 11 makes
contact with the element 20 before the element 8
contacts the eiement 19, and that contact between’ 78
the elements 11 and 20 is not broken until after
the contact between the elements 8 and 19 is
broken, so that any arcing takes place between
the elements 11 and 20, and under the influence
of the magnet 16.

Referring more particularly to Fig. 4, it will
be seen that an element 21 is positioned between
the poles 53 and 54 of the magnet 13. The ele-

80

- ment 21 is formed of magnetic material and is

mounted in the bracket 14 for oscillation about 85
a vertical axis. That portion of the element 21
which is positioned within the air gap between
the poles 53 and 54 is substantially rectangular
in cross section, and said element is preferably
provided with a kerf 55 whereby said element may 80
be oscillated. It will be obvious that, as the ele-
ment 21 is oscillated from the illustrated posi-
tion, the effective air gap between tne poles 53 and
54 is reduced, thus reducing the effect of the
magnet 13 on the armature 12. This adjustment 95
permits a very delicate adjustment of the mag-
netic differential of the instrument.

A crank arm 22 is secured to the spindle 2 ad-
jacent the base 1 and carries a pin 23. A lever
24 is pivotally mounted for oscillation about the 100
axis of the spindle 2, and said lever carries a pin
25 adjacent the pin 23 and parallel therewith. A
pair of scissor arms 26 and 27 are mounted for
oscillation about the axis of the spindle 2, and a
spring 28 connects the free ends of said arms, 10
urging said ends toward each other, and urging
the adjacent edges 56 and 57 of said arms into
contact with opposite faces of both pins 23 and
95. The lever 24 is provided with a finger 58 to
which is connected a spring 35 urging said lever 110
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toward rotation in a clcekwise direction as viewed
in Fig. 1. It will be seen that the elements 23 to
28 inclusive comprise a strain release mechanism,
the function of which is fo prevent damage to the
parts in case of continued movement of some of
the parts after the arm 7 has come into contact
with the contact element 19 on the one side or
with the stop pin 29 on the other side.

A bracket 59 is mounted upon the base 1, said
bracket being formed with-an upper ear 60 and
with a lower ear 61 parallel therewith. A spindle
30 has its lower end journalled in the ear 61, and
is held against reciprocation therein by collars 62,
said spindle having its upper end journalled in
the ear 60. Adjacent its upper end, the spindle
30 is formed with a short pitch thread 31. A nut
32 is mounted on said threaded portion 31, and an
arm 33 is connected to said nut. The arm 33,
adjacent its free end, is bifurcated to straddle a
flange 63 which may be formed as a part of the
bracket 59, whereby said arm 33, and consequent-
ly said nut 32, are held against rotation with
the spindle 30. The finger 58 of the lever 24
bears upon the upper surface of the arm 33, and
it will be obvious that reciprocation of the arm
33 in response to rotation of the spindle 30 will
result in corresponding movement of the lever 24.

The lower portion of the spindle 30 is formed
with a long pitch thread 36, the thread 36 being,
in the illustrated embodiment, of the opposite
hand with respect to the thread31. A nut 37 co-
operates with the thread 36 and has secured
thereto an arm 38. One end of the arm 38 is
bifurcated to straddle the flange 63, and the
opposite end of said arm carries a pin 64 re-
ceived in a slot 65 formed in an arm 39 integral
with or connected to, a graduated sector 40, said
sector being mounfed for oscillation about the
axis of the spindle 2, and cooperating with a sta~
tionary indicator 41. .

As will be obvious, rotation of the spindle 30
in a clockwise direction as viewed from the bot-
tom will result in downward movement of the
nut 32 and arm 33 to effect clockwise movement
of the lever 24, crank 22, and spindle 2; and will
result also in upward movement of the nut 37 and
arm 38, and in counter clockwise oscillation of
the arm 39 and scale 40. It will also be obvious
that the degree of movement of the graduated
scale 40 will be greater than, but directly pro-
portional to, the degree of movement of the spin-
dle 2. Of course it is highly advantageous, in
an instrument of this type, in which very slight
movements of the spindle 2 are desired, to pro-

‘vide for movement in a much larger degree, but

in direct proportion thereto, of the indicating
device, whereby it becomes possible to use rela-
tively large graduations on the indicating device,
and whereby the movement of the graduated de-
vice is clearly apparent to the operator.

I claim as my invention:

1. In combination, an oscillable member, means
for indicating the position of said member, said
means being movable with respect to said member,
a spindle, a short-pitch thread formed on 2 por-
tion of said spindle, a nut threaded thereon,
means coupling said nut to said member and hold-
ing said nut against rotation, whereby recipro-
cation of said nut results from rotation of said
spindle and results in oscillation of said memper,
a long-pitch thread formed on a portion of said
spindle, a nut threaded thereon, and means cou-
pling said last-named nut to said indicating
means and holding said last-named nut against
10tation. whereby reciprocation of said last-
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named nut results from rotation of said spinale
and results in oscillation of said indicating means
in greater degree, but in direct proportion to such
oscillation of said member.

2. In combination, an oscillable member, means
for indicating the position of said member, said
means being movable with respect to said mem-
ber, a spindle, a short-pitch thread formed on a
portion of said spindle, a nut threaded thereon,
means coupling said nut to said member and
holding said nut against rotation, whereby re-
ciprocation of said nut results from rotation of
said spindle and results in oscillation of said
member, a long-pitch thread formed on a portion
of said spindle, said long-pitch thread being of
opposite hand with respect to said short-pitch
thread, a nut threaded thereon, and means cou-
pling said last-named nut to said indicating
means and holding said last-named nut against
rotation, whereby reciprocation of said last-
named nut results from rotation of said spindle
and results in oscillation of said indicating
means in greater degree, but in direct proportion
to such oscillation of said member.

3. In combination, an oscillable member, means
for indicating the position of said member, said
means being movable with respect to said mem-
ber, a spindle, a short-pitch thread formed on a
portion of said spindle, a nut threaded thereon,
an arm connected to said nut and holding said nut
against rotation, strain release means coupling
said arm to said member, whereby reciprocation
of said nut results from rotation of said spindle
and results in oscillation of said member, a long-
pitch thread formed on a portion of said spindle,
a nut threaded thereon, and means coupling said
last-named nut to said indicating means and
holding said last-named nut against rotation,
whereby reciprocation of said last-named nut re-
sults from rotation of said spindle and results in
oscillation of said indicating means in greater
degree, but in direct proportion to such oscilla-
tion of said member.

4. In combination, a thermo-responsive ele-
ment, a contact carried adjacent one end of said
element, a stationary contact associated with said
first-named contact, an oscillable member, said
element having its opposite end anchored to said
member, means for indicating the position of
said member, said means being movable with re-
spect to said member, a spindle, a short-pitch
thread formed on a portion of said spindle, a
nut threaded thereon, an arm connected to said
nut and holding said nut against rotation, strain
release means coupling said arm to said mem-
ber, whereby reciprocation of said nut results
from rotation of said spindle and results in os-
cillation of said member, a long-pitch thread
formed on a portion of said spindle, a nut thread-
ed thereon, and means coupling said last-named
nut to said indicating means and holding said
last-named nut against rotation, whereby recip-
rocation of said last-named nut results from ro-
tation of said spindle and resulis in oscillation
of said indicating means in greater degree, but
in direct proportion to such oscillation of said
member.

5. In combination, a thermo-responsive ele-
ment, a contact carried adjacent one end of said
element, a stationary contact associated with said
first-named contact, an oscillable member, said
element having its opposite end anchored to said
member, means for indicating the position of said
member, said means being movable with respect
to said member, a spindle, a short-pitch thread
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formed on a portion of said spindle, a nut thread-
ed thereon, an arm connected to said nut and
holding said nut against rotation, a crank se-
cured to said member, a pin projecting from a
face of sald crank, a lever mounted for oscilla~-
tion about the axis of said member, a pin project-
ing from a face of said lever and parallel with
eaid first pin, & pair of arms pivotally mounted

60

70

at their one ends for oscillation about the axis
of said member, means urging the free ends of
said arms toward each other, and urging the ad-
jacent edges of said respective arms into contact
with opposite sides of said two pins, and a finger
on said lever cooperating with and movable by
said first-named arm.
PAUL F. SHIVERS.
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