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This invention relates generally to thermo-
static switches and is directed more particularly -

to the assembly of the various parts.
One of the main objects of this invention is to
8 provide a thermostatic switch which is easy to
assemble and disassemble whereby the initial as-
sembly and replacement of parts will be greatly
facilitated.
Another object is to provide a bimetallic spiral
10 thermostat which is supported by a tube and
which rotates a rod which in turn actuates a
switch, wherein the parts are releasably held in
operative position in a switch casing by means
of a resilient latch.
15 Another object is to provide a device of the
type set forth in the preceding paragraph where-

in the resilient latch is inserted under hook mem-

bers bent up from the switch casing.
Still another object of the invention is to pro-
20 vide an adjustment for a thermostatic switch
having a scale which indicates the temperature
for which the switch is adjusted and which has a
simple and novel way of calibrating the switch.
These and other objects will become readily
25 apparent as the following specification is read
in the light of the accompanying drawings in
which:
Figure 1 is a front elevation of a thermostati-
cally operated mercury switch adapted for ver-
30 tical mounting and embodying the present in-
vention;

Figure 2 is a section taken on the line 2—2 of

Figure 1 and looking in the direction of the
Arrows; = - ]

35 Pigure 3 is a view, partially in section, looking
down at the bottom of the switch casing and
taken along the line 3—3 of Figure 2;

Figure ¢ is a detailed view of the assembly .

looking to the left in Figure 3;
40  Pigure 5 is a view of one of the hook members
looking toward the right in Figure 3;
Pigure 6 is a view taken on the line 6—6 of
Pigure 1 looking in the direction of the arrows;
Pigure 7 is a front elevation of a thermostati-

zonta] mounting and embodying the principles

of this invention; .
Figure 8 is a side elevation of the same device,
so Part of which is in section taken along the line

8—8 of Figure 7 looking in the direction' of the"

Arrows; .
Figure 9 is an elevation looking down on the

‘switch casing, and

s Figure 10 is a partial front elevation of an open.

cally operated mercury switch adapted for hori-.

(CL 200—139)

contact type of switch which also embodies the
principles of the present invention.
Like reference numerals refer to like parts
throughout the several views of the drawings.
Referring first to Figures 1 to 6, inclusive, it
will be seen that I have provided a switch casing
generally indicated at |f which comprises a back

_plate 12, a bottom plate 13, a top plate 14, and .

two sides 15. The bottom plate 13 of the casing
has in it a depressed portion 16 in which is cut
a round hole 1T. A sleeve I8 is located outside
of the casing around the hole 17 and is attached
securely to the casing by means of projections 9
on the sleeve which are inserted through small
holes in the casing and bent over to provide a
permanent connection,. Inserted through hole 11
and extending within the sleeve 18 is a tube 20,
one end of which is provided with two ears 21 and
22. The ear 21 carries by means of screw 23 one
end of a bimetallic spiral 24, the other end of
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which is connected by means of screw 25 to an .

end of a rod 26 which extends through the bi-

metallic member and tube 20 to a point within

the switch casing (1. The ear 22 on the tube 20

is bent inwardly and is provided with a hole

through which the rod 26 is passed and therefore
- acts as a bearing member for the rod.

Iocated within the casing and mounted on the
rod 26 so that it can rotate freely thereon is a
shouldered bearing member 27 to which is fixedly
attached a circular plate 28. The plate 28 is pro-
vided with a series of small holes through which
projections 29 on the tube 20 are inserted in order
to provide a permanent connection between the
plate and the tube. Two hook members 30 and

31 are stamped out of the bottom of casing 1

3

35

and are bent up as shown more clearly in Figures '

32 in the bottom of the casing Il and a plate
member 33 is provided in order to cover these
holes. This plate member is adapted to slip over
the tube 20 and has in it two holes through
which the hook members 80 and 3| may project.
Located between this plate member 33 and the
circular retaining plate 28 is a small -friction

washer 34 whose purpose is to offer a resistance

1, 8, 4, and 5. 'This construction leaves two holes

to movement of the plate 28 with respect to the -

‘ .plate 88. oo , : o
The bearing member 27 is provided with a’

‘shoulder on which a resilient latch member ] ]
is adapted to seat. This latch ‘member has re-

duced ends 37 and 38 which are adapted to be

- inserted beneath the two hook members 30 and
3f. It will be noted with reference to Figures 4

and 5 that the hook members 30 and 31 are facing -
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in opposite directions so that the latch 36 may be
engaged with these hook members by merely de-
pressing the two ends and rotating the latch in
2 clockwise dirvection until the ends are beneath
the heok members. The latch 38 will then exert
o downward force on the bearing member 27
which will hold the members 28, 34 and 33 tightly
against the bot tam of tne casing #{ which will
meintein the tube 28 in fixed relationship with
respect to the casing {1,

An arcuate secale 88 is attachad to the bolttom of
ths cesing 1§ b7 means of two legs 40 which are
cermanently connected to the casing by insert-
ing the ends thereof through small holes in the
cesing and bending the ends over. An arcuate
space is left batween the face of the scale 39 and
the edge of bottom 18 of the casing ! to permit
an indicating arm 4! to movs therein. The cir-
culer plate 8¢ has an extension 42 which is bent
upwardly and then horizontelly and is provided
with a slot as shown 2t 43. The indicating arm
4% hes a horizens$ally exitending poriion 45 with
a, reduced end which is inserted in the slot 43.
Riding freely in an grcuate slot 4T cub in the
horizontal extension 42 on the plate 28 is a screw
45 which screw-threadedly engages the horizon-
tally extending portion 45 of indicating arm 41.
If the screw is tightened, the indicating arm 4l
and the extension 42 will be held in fixed rela-
tion but if the screw 46 is loosened the indicating
arm may be moved rotatably with respect to the
extension 42 throughout the length of the arcu-
ate slot 47. A small scale 48 is applied to the
end of the extension #2 and a small arrow 49 on
the indicating arm 41 indicates the relative ad-
justment of the extension 42 and the indicating
arm &41. This adjustment is provided for the pur-
pose of permitting factory calibration of the in~
strument, and after the instrument has once been

properly ‘calibrated the screw is sealed with a

small amount of cement to make this adjustment
permanent. The face of the scale 39 is provided
with indicia with which an indicating mark 50 on
arm 4t cooperates to indicate the femperature
setting of the switch.

Attached to the back 12 of the switch casing
is a pin 51 on which is rotatably mounted a U-
shaped arm 52 which has a bifurcated end 53
straddling a stop pin 54. Adjustably positioned
on the end of rod 26 by means of screw 55 is a
shouldered member 56 on which two arms 87 and
58 freely rotate. Fixedly mounted on member 56
is @ third arm 59 which has a depending end 60
which is inserted between the two arms 57 and
58. A coil spring 61 is wrapped about member
56 and has one end 62 curved around arm 57 and
jts other end §3 curved around arm 58 which
biases the two arms for movement toward each
other. Also located vetween the two arms 57
and 58 is one leg of the U-shaped member 52,

Rigidly connected -to member 52 and also
mounted for pivotal movement about pin 5{ is a
clip §4 which carries a mercury switch 65. Above
the switch 85 the two sides 15 of the switch casing
§{ are provided with notches 66 which support a
panel 87 on which are mounted two pairs of ter-
minals 48 and §9. Conductors 10 and 74 are con-
nacted to the ferminals of the mercury switch
85, and the conductor 78 is connected to one ter-
minal of the pair 88 and conductor T{ is con-
nected to one terminal of the pair §%. The other
terminals of these pairs are adapied to be con-
nected 1o an external circuit which it is desired io
control by the operation of the mercury switch.

The operation of this device shouid now be
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clear. If the temperature increases the bi-
metallic spiral 24 will unwind and rotate the rod
26 in a counter-clockwise direction as viewed in
Figure 6 which will move the arm 58 and hence
the arms 58 and 57 in a counter-clockwise direc-
tion which will cause the member 52 to rotate
about the pin 51 until its bifurcated end 53 is
stopped by the pin 54. Movement of the member
52 will, of course, tilt the mercury switch, with
which it is connected, in a direction to break the
connection between its contacts. Any further
movement of the arm 59 by the thermostat 24
after pin 54 has stopped the member 52 will be
absorbed by the coil spring 61, which will per-
mit further movement of the arms 58 and 59 in a
counter-clockwise divection after the arm §7 has
been stopped by the member 52. A decrease in
temperature will, of course, cause the spiral 24
to wind which will move the parts in a clock-
wise direction until the arm 59 strikes arm $§7
which will cause a pivotal movement of the mem-
ber 52 in the opposite direction to cause the
mercury switch to close its contacts. Any fur-
ther contraction of the spiral 24 after the mem-
ber 52 has been stopped by pin 53 will be per-
mitted by the coil spring 61 in the same manner
as in the case just described on a rise in temper-
ature.

The modification disclosed in Figures 7, 8, and
9 is very similar to the modification just de-
scribed except that in this case the thermostat is
arranged for horizontal mounting whereas in the
first modification it was arranged for vertical
mounting. In PFigure 8, it will be seen that the
depression 16 in the switch casing 11 is located
in the back plate {2 rather than in the bottom
{3 as in Figure 2. The mounting for the ther-
mostat and the resilient latch is otherwise iden-
tical with the other modification. In this in-
stance, however, the clip 12 for the mercury
switch 65 is directly mounted on the rod 26 by
means of the adjustable connection 713. The
panel 67 is mounted in the lower portion of the
casing below the mercury switch but is otherwise
the same as in the other modification. In this
modification, however, the scale plate T4 is
straight instead of arcuate and is mounted by
means of its legs 715 and 16 to the top of the
switch casing {f. The indicating arm 17 is at-
tached to the extension 42 of the plate 28 in
the same manner as before and has an upstanding
arm 18 which moves back and forth through slot
19 in the scale plate T14. The face of the scale
plate is provided with indicia with which coop-
erates a pointer 89 on the indicating arm 771.

An increase in temperature causes the bi-
metallic spiral 24 to unwind and rotate the rod 26
and hence the mercury switch 6% in one direc-
tion while a decrease in temperature will cause
the spiral to wind up and rotate the rod 26 and
the mercury switch in the opposite direction.

The first two modifications disclose the opera-
tion of a mercury switch and the modification
disclosed in Figure 10 shows an open contact type
of switch. In this case a panel 8] is mounted
in the lower part of the switch casing and carries
on its reverse side by means of a pivot pin 82 and
a carrier member 83 pivoted thereon a set of
flexible switch arms 84. Mounted on the panel
gt is a palr of stationary contacts 85 with which
the flexii ]@ swztch arms cooperate. In this case
T QA zgustably mounted on the rod 26
by means of a screw 87 for onerating the switch
arms 84, The switch carrier 43 is provided with
2 forwardiv sxtending vin 88 which is located in
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a curved slot 89 in the cam so that rotation of
the cam 88 by means of the thermostat 24 will
cause the pin 88 to be moved up and down due
to the curved shape of the slot 89.
up and down of the pin 88 will pivot the switch
carrier 83 about the pin 82 and cause actuation
of the switch arm 84.. The mounting for the
thermostat and indicating arm in this modifica-
tion is exactly the same as that for the modifica-
tion disclosed in Figures 7, 8, and 9 and therefore
it need not be described in detail at this time.
It will be seen that this device is extremely easy
to assemble and disassemble in that the parts are
held together by means of a spring latch arrange-
ment and there are a minimum number of perma-
nent connections to remove, To disassemble the
switch of Figure 8 for example, it is only neces-
sary to remove the screws 23, 25, and 46. After
this has been done, the ends 37 and 38 of the

! resilient latch 36 are depressed and the latch

50

turned in a counter-clockwise direction which
will release the entire mechanism. The panel
871 may also be removed from the casing merely
by slipping it out of the notches 66.

It will also be noted that the factory calibra-
tion for the indicating arm is very simple and
effective in that it is only necessary to loosen the
screw 46 which will permit the arm 77 to be ro-
tated about its reduced end which is inserted
in the slot 44 until the pointer 80 indicates the
temperature at the terminal 24. = Merely remov-
ing the screw 46 will permit the arm 77 to be
removed from the casing 1.

It is therefore apparent that the thermostatic
switch which I have devised is one which is effi-
cient in operation and yet has a minimum num-
ber of parts and which is easy to assemble and
disassemble and may be manufactured at a low
cost. .

Certain other modifications and changes in this
invention may occur to those who are skilled in
the art, and it is therefore to be understood that
I will be limited by the scope of the appended
claims and not by the specific embodiments dis-
closed. :

I claim as my invention:

1. In combination, a casing, a hole in said cas-
ing, a tube extending through said hole, a rod
located within said tube, means for causing rela-
tive rotation between said tube and said rod, a
radially enlarged member attached to the end of
the tube within said casing for preventing said

. end from passing through said hole in said casing,
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latch holding means, a resilient latch engageable
by rotation with said latch holding means for
holding said enlarged member against said casing,
ahd means actuated by said rod. '

2. In combination, a casing, a hole in said cas-
ing, a tube extending through said hole, a rod
located within said tube, means for causing rela-
tive rotation between said tube and said rod, a
radially enlarged member attached to the end of
the tube within said casing for preventing said
end from passing through said hole in said cas-
ing, hook members bent up from said casing, a
resilient latch engaging under said hook members
for holding said enlarged member against said
casing, and switch means actuated by said rod.

3. In combination, a casing, a hole in said cas-
ing, a tube extending through said hole, a rod
located within said tube, thermostatic means for
causing relative rotation between said tube and
said rod, a radially enlarged member attached to
the end of the tube within the casing for prevent-
ing sald end from passing through said hole in

Movement -

3

said casing, hook members bent up from said
casing on opposite sides of said hole in said cas-
ing, a plate surrounding said tube and covering
the holes in said casing produced by bending up
said hook members, a resilient latch engaging
under said hook members for holding said plate
and enlarged member -in assembled relation
against said casing, and switch means operated
by said rod,

4. In combination, a casing, a hole in said cas-
ing, a tube extending through said hole, a rod
located within said tube, a thermostat of the
bimetal coil type connected at one end fo said
tube and at the other end to said rod, a radially
enlarged member having an extension arm, said
member being located within said casing and at-
tached to the end of the tube, latch holding
means, a resilient latch engageable by rotation
with said latch holding means for holding said
member against said casing, a switch operated
by said thermostat, and means for moving said
extension arm for adjusting the temperature at
which the thermostat will actuate said switch.

5. A thermostatic switch comprising in combi-
nation, a casing, a hole in said casing, a tube ex-
tending through said hole, a rod lecated within
said tube, thermostatic means located outside of
said casing and causing relative rotation between
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said tube and said rod on temperature changes,

hook members formed and bent up from said
casing on opposite sides of said hole, a plate sur-
rounding said tube inside of said casing and
adapted to lie against said casing to cover the
holes formed by bending up said hook members, a
member attached to the end of said tube within
said casing, a friction washer between said plate
and member, resilient means engaged under said
hook members for keeping said parts in assem-
bled relation, a mercury switch operated by said
rod, and means for moving said member to adjust
the temperature at which said thermostat actu-

. ates said switch.

6. A thermostatic switch comprising in combi-
nation, a casing, a hole in said casing, a tube ex-
tending through said hole, a rod located within
said tube, thermostatic means located outside of
said casing and causing relative rotation between
said tube and said rod on temperature changes,
hook members formed and bent up from said
casing on opposite sides of said hole, a plate sur-
rounding said tube inside of said casing and
adapted to lie against said casing to cover the
holes formed by bending up said hook members,
a member attached to the end of said tube within
said casing, a shouldered sleeve surrounding said
rod and attached to said member, a friction wash-
er. located around said tube between said member
and plate, resilient means surrounding -said rod
and seated on a shoulder of said shouldered sleeve
and having its ends engaged under said hook
members 50 as to hold the parts in assembled re-
lation, and switch means actuated by said rod.

7. A thermostatic switch comprising in combi-
nation, a casing, a hole in said casing, a tube ex-
tending through said hole, a rod located within
said tube, thermostatic means located outside of
said casing and causing relative rotation between
said tube and said rod;on temperature changes,
hook members formed and bent up from said
casing on opposite sides of said hole, a plate
surrounding said tube inside of said casing and
adapted to lie against said casing to cover the
holes formed by bending up said hook members,
a member attached to the-end of said tube within
said casing, a shouldered sleeve surrounding said
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rod and attached to said member, a friction
washer located around said tube and between said
member and plate, resilient means surrounding
said rod and seated on a shoulder of said shoul-
dered sleeve and having its ends engaged under
said hook members so as to hold the parts in
assembled relation, switch means actuated by said
rod, an adjustable connection between said rod
and said switch means, an adjusting arm con-
nected to said member for imparting rotation
thereto whereby the temperature at which the
thermostatic means actuates the switch may be
varied, indicating means cooperating with said
adjusting arm, and means for varying the re-
lationship between the adjusting arm and said
member whereby the thermostatic switch may
be properly calibrated.

8. A thermostatic switch comprising in com-
bination, a casing, a hole in said casing, a tube
extending through said hole, 2 rod located with-
in said tube, thermostatic means located outside
of said casing and causing relative rotation be-
tween said tube and said rod on temperature
changes, a member located within said casing and
attached to the end of the tube to prevent it from
passing through said hole, an extension on said
member having a bend, a slot in said extension
at the bend, an operating arm having a portion
inserted in said slot and anocther portion adjust-
ably supported by said extension, resilient means
for holding said member against said casing, and
switch means actuated by said rod, said operating
arm adjusting the temperature at which said
thermostatic means will actuate said switch
means.

9. A thermostatic switch comprising in combi-
nation, a casing, a hole in said casing, a tube ex-
tending through said hole, a rod located within
said tube, thermostatic means located outside of

- said casing and causing relative rotation between

said tube and said rod on temperature changes,
a member located within said casing and at-
tached to the end of the tube to prevent it from
passing through said hole, an extension on said

* member having a bend, a slot in said extension
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at the bend, another arcuate slot in said extension
the center of curvature of which is at said bend,
an adjusting arm having a portion inserted in
said first named slot, a screw threaded into a
hole in said adjusting arm and extending through
the arcuate slot in said extension, and means
for loosening the screw to permit the relative
adjustment of the two members and for tighten-
ing the screw to clamp the members together.
10. A thermostatic switch comprising in combi-
nation, a casing adapted to be mounted in a
vertical position, a hole in the back of said
casing, a tube extending horizontally through said
hole, a rod located within said tube and extend-
ing longitudinally thereof, a bimetallic thermo-
stat located outside of said casing for causing
relative rotation between said rod and said tube,
a2 member within said casing attached to the end
of said tube to prevent it from passing through
said hole, a resilient latch for clamping said
member against said casing, an extension on said
member comprising a horizontal portion and an
upwardly extending vertical portion, a slot in said
extension, an adjusting arm for moving said
member and hence adjusting the temperature
setting of said thermostatic switch, said arm hav-
ing a downwardly extending vertical portion with
an end inserted in said slot, and means for ad-
justing said adjusting arm relatively to said ex-
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tension rotatably about said end in order to cali-
brate the switch.

11. A thermostatic switch comprising in com-
bination, a casing adapted to be mounted in a
vertical position, a hole in the bottom of sald
casing, a tube extending vertically through said
hole, a rod located within said tube and extending
longitudinally thereof, a bimetallic thermostat
located outside of said casing for causing relative
rotation between said rod and said tube, a mem-
ber within said casing attached to the end of
said tube to prevent it from passing through said
hole, a resilient latch for clamping said member
against said casing, an extension on said mem-
ber comprising a vertical and a horizontal portion,
a slot in said extension, an adjusting arm for
moving said member and hence adjusting the
temperature setting of said thermostatic switch,
said arm having a horizontally extending portion
with an end inserted in said slot, and means for
adjusting said adjusting arm relatively to said
extension rotatably about said end in order to
calibrate the switch.

12. A thermostatic switch comprising in com-
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bination, a casing adapted to be mounted in a °

vertical position, a hole in the back of said cas~
ing, a tube extending horizontally through said
hole, a rod located within said tube and extending
longitudinally thereof, a bimetallic thermostat lo-

cated outside of said casing for causing relative -

rotation between said rod and said tube, a mem-
ber within said casing attached to the end of
said tube to prevent it from passing through said
hole, a resilient latch for clamping said member
against said casing, an extension on said member
comprising a horizontal portion and an upwardly
extending vertical portion, a slot in said exten-
sion, an adjusting arm for moving said member
and hence adjusting the temperature setting of

said thermostatic switch, said arm having a

downwardly extending vertical portion with an
end inserted in said slot, means for adjusting
said adjusting arm relatively to said extension
rotatably about said end in order to calibrate

the switch, a forwardly extending L-shaped :

bracket attached to the upper end of said casing,
& scale at the forward end of said bracket, a slot
.’}n sald bracket at the bend therein, said adjust-
ing arm having a forwardly extending part and
another upwardly extending vertical part, said
last named vertical part extending through the
slot In said bracket and cooperating with said
scg.le whereby the temperature to which the
switch has been set by said adjusting arm may
be read on the scale.

‘]3.‘A thermostatic switch comprising in com-
bination, a casing adapted to be mounted in a
vertical position, a hole in the bottom of said
casing, s tube extending vertically through said
pole, a rod located within said tube and extend-
Jng longitudinally thereof, a bimetallic thermo-
stat located outside of said casing for causing
relative rotation between said rod and said tube,
a member within sald casing attached to the end
of said tube to prevent it from passing through
sald hole, a resilient latch for clamping said
member against said casing, an extension on said
member comprising a vertical and a horizonial
portion, a slot in sald extension, an adjusting
arm for moving said member and hence adjusting
the temperature setting of said thermostatic
switch, said arm having a horizontally extend-
ing portion with an end inserted in said slot,
means for adjusting said adjusting arm relative-
1y to said extension rotatably about said end in
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’order to calibrate the switch, a forwardly extend-

ing L-shaped bracket attached to the lower end
of said casing, a scale at the forward end of
said bracket, a slot in said bracket at the bend
therein, said operating arm having a downward-
ly extending vertical part extending through the
slot in said bracket and cooperating with said
scale whereby the temperature to which the
switch has been set by said adjusting arm may
be read on the scale.

14. In combination, a condition responsive
means, a switch actuated thereby, a member for
adjusting the value of the condition at which
said condition responsive means actuates said
switch, said member having an elongated slot
therein, an adjusting arm carried by said mem-
ber and having one end reduced to a width sub-
stantially equal to the width of said slot, said
end being inserted in said slot, and means for
adjusting the position of said arm relatively to
sald member rotatably about said reduced end.

15. In a thermostatic switch, a thermostat, a
switch actuated thereby, a member for adjusting
the temperature at which the thermostat actu-
ates said switch, said member having an elon-
gated slot therein, an adjusting arm having one

end reduced to a width substantially equal to

the width of said slot, said end being inserted
in said slot, an arcuate slot in said member, and
a screw threaded in said adjusting arm and ex-
tending through said arcuate slot whereby said
adjusting arm and said member may be adjusted
relative to each other throughout the length of
said slot, '

16. In a thermostatic switch, a thermostat, a
switch actuated thereby, a member for adjusting
the temperature at which the thermostat actu-
ates said switch, said member having an elon-
gated slot therein, an adjusting arm having one
end reduced to a width substantially equal to
the width of said slot, said end being inserted
in said slot, an arcuate slot in said member, a
screw threaded in said adjusting arm and ex-
tending through said arcuate slot whereby said
adjusting arm and said member may be adjusted
relative to each other throughout the length of
said slot, a scale on said member, and a pointer
on sald adjusting arm so that the relative ad-
justment of these two parts may be read directly
from the scale.

17. In combination, a casing, a hole in said
casing, a sleeve mounted in said hole, a rod lo-
cated within said sleeve, a bimetallic thermostat
connected at one end to said sleeve and at the
other end to said rod for rotating said rod in
accordance with temperature changes, a disc lo-
cated within said casing and connected to said
sleeve, said disc being of such size as to be in-
capable of passing through said hole, means for
rotating sald disc for adjusting said thermostat,
and an elongated resilient latch mounted over
said rod, the ends of said latch being forcibly
engaged beneath portions of said casing whereby
the center portion of said latch resiliently main-
tains said disc and sleeve in assembled relation
with respect to said casing.

BERTRAM P. POND,
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