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'UNITED STATES

PATENT

OFFICE.

- ALBERT BORDEN, OF ST. LOUIS, MISSOURL.
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e SPEGIFICATION forming part of Letters Patent No. 672,697, dated April 23, 1901.

Appllﬁatmn filed Augnst 29, 1898, Serial No, 889,815, (No model.)

To a,ZZ whom it maz J COTLCETTL:

Be it known that I, ALBERT BORDEN, of the
eltV of St. Louis, Sta,te of Missouri, have in-

| vented certain new and useful Improvements
in Thermostats, of which the following is a
full, clear and exact deserlptlon referenee be-

ing ha,d to the accompany ingdrawings, form-

~ ing a part hereof.

IO

My invention Ielates to thermostats; and if,
consists of the novel construction, combina-
tion, and arrangement of parts hereinafter

shown, described, and claimed.

Flﬂ'ure 1isa front elevation of my improved

thermostat the pelforated cover therefor be-

1ng removed

~of roeklng or bearm g plates used underneath
. the body of my 1mproved thermostat.
~ is anenlarged horizontal sectional view taken
. apprommately on the line B B of Fig. 1.
. 20 Hig. b
S the apparatus, taken on the line C C of Fig.
.1, showing more clearly how the thermostat

I'igs. 2 and 3 are plan views

Fig. 4

5 is a vertical sectional view of a pa,rt of

operates the valve or damper, all other parts

" being omitted to avoid complication.

~ same and the valve or damper,

- ©
| - Rig. 5. Fig. 815&31(1@ elevation of an arched

- imately on the line D D of Fig. 1.
. a top plan view of the Opemtmmarrn which

Fig. 6
I8 a homzontal sectional view taken approx-
Fig. 7 is

ralises or lowers the connection between the

the other
parts shown being taken on the line E E of

rockmg bar made use of in carrying out my
invention. FKig. 9 is a view corresponding to

- Ifig. 6 and shows in plan the bottom of the

thel mostat.
Referring by numerals to the aeeompany-

o mwdlawmﬂs lindicatesthe rectangular base

. which carries the thermostat, and to thefront
- face of said base, adjacent the sides thereof,

| 4.0

are the brackets 2 and 3, between the outer
ends of which is rigidly held the vertically-
arranged rectangular core or block 4, prefer-

- ably of wood. Rwldly secured 0 the top of

45

this block 4 is' a metallic plate 5, the right-
hand end thereof being extended bej ond the

block 4, as indicated by 6, and rigidly secured

to the under side of the bloek 4 18 a metallie
plate 7, the outer left-hand corner thereof
being extended, as indicated by 8. A tri-

a,ngulm be&rmg-plate 91is arranged above the
left-hand end of the plate 5, there being a

pair of beart mg-swews 10 passed through said

| Big. 6.

| plate 9, the lower ends of which bearing-

screws may be rounded or pointed and en-
gaged 1n suitably-formed depressions in the
top of the plate 5. Formed integral with the
ends or corners of this tmanwular plate 9 and
in alinement with the side of said plate—that

| 1s, at right angles to the piate 5—are the arms

11 and 12, said arms heing circular when
viewed in side elevation, the arm 11 extend-
ing in front of the block 4 and the arm 12
extending to the rear of said block. Formed

| integral with and extending laterally from

the remaining corner of the triangular plate
918 an arm 13, In every way similar to the
arms 11 and 12, said arm 13 extending beyond
the left-hand end of the block 4 and ocecupy-
ing a position in alinement with the rear face
of said block.

Located beneath the left-hand end of the
lower plate 7 is a triangular bearing-plate 14,
through which passes a pair of bearing-screws
15 and 16, the point of the bearing-serew 15
engaging in a suitably-formed depression in
the face of the extended portion 8 at the cor-

| ner of said plate 7, and the point of the bear-

ing-screw 16 engaging in a suitably-formed
depression in the face of the bearing-plate 7
at a point approximately midway between
vertical lines drawn through the centers of
the bearing-screws 10. The positionsof these
bearing-serews 15 and 16 relative the bear-
ing-screws 10 are shown in dotted lines in
Formed integral with the remaining
corners of the bearing-plate 14 are the extend-
Iing arms 17 and 18, the arm 18 being in ver-
tical alinement with the arm 11, and the arm

17 belng in direct vertical alinement with the

arm 13.

Arranged beneath the center of the block
4 and bearing-plate 7 1s a bearing-plate 19,
the same being irregular in outline, through
which plate 19, adjacent therear edge thereof,
pass the bearing-screws 20,the points of which
engage in suitably-formed recessesin the un-
der side of the plate 7, and projecting from
the rear side of the plate 19 is a circular arm
21, the same being in direct vertical aline-
ment with the arm 12. Formed integral with
the front of the plate 19 and projecting in
front of the plate 7 is a pin 22, on the outer
end of which 1s formed integral a flange 23,

| the same being triangularin cross-section.
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Arranged above the plate 5, to the right-
hand end of the plate 9 and at right angles to

said plate 5, is a bearing-bar 24, the rear end |

of which projects beyond the rear side of the
plate 5, the forward end of said bar 24 being

provided with a pair of bearing-screws 25, the

points of which engage in suitably-formed re-

- cessesin sald plate 5,and formed integral with

10

- I5

sald bar 24, between said bearing-screws 25,

18 an upwardly-projecting lug 26. KExtend-

~ing transversely through the 1110‘ 26 1s a screw-
| threaded aperture 27, in whleh 1s seated the.

rear end of a pin 28, Lhat extends forwardly
from the plate 5, which pin 28 is in. direct
alinement with_the pin 22 and is provided on
its onterend with a flange 29, the same being
identical with the flange 23. - Arranged be-

tween the projecting pins 22 and 28 and the

20

pairs of projecting arms 11 and 18, 12 and 21,
and 13 and 17 are the metallic plates or rib-
bons which form a part of my improved ther-

mostat and which are affected by the atmos-

pheric changes. As said plates or ribbons
and connections are all of similar construe-

‘tion, I will describe but one pair.

Formed through each arm of the pairs of

- projecting arms just mentioned is an aperture

30

35

40

- shaped grooves 36 in said sleeves

45

In which is removably located a ring 30, in
the inner face of which is formed a V-shaped
groove 31.
the ring 30 is a short bar 32, with the center
of which is formed integral a flange 33, the
same being triangular in cross-section, which

flange bears in the V- -shaped groove 31 and |

formed on each end of the bar 32 are the tri-
angular langes 84. Sleeves 35, provided with
flanges at each end, have V-shaped grooves 36
formed in their inner faces, midway between
their ends, said sleeves belnc-' arranged upon

‘each end of the bar 32, the tua,nn*ulm flanges

34 on the ends of said bar engaging in the V-
Thin me-
tallie strips or ribbons 37 have their ends
seated or embedded in heads 38, of solder or
analogous material, which heads are semi-

- circular, so as to engage around the sleeves
35, and said strips or ribbons 37 are so ar-

50

ranged in said heads 38 as that a slight space

is formed between said strips or rlbbons,
‘pivotally mounted a socket 69,.in which is

By this | seated theupper end of 4 Vertlc&lly arranged

‘tube 70. The lower end of this tube 70 is

which space allows the air to circulate freely
between all of the strips or ribbouns.
arrangement an increased area or surface of
the thermostatic bands is obtained. ' Conse-

“quently the thermostat will act more quickly,

- 55

60

and the efficiency thereof is greatly increased.
Located upon the pins 22 and 28 are sleeves

In every way similar to the sleeves 35, and

arranged upon and extending between said
sleeves is & single thermest&tlc member con-
structed in every way similar to the members
herembefore described.

Arranged above the right-hand end of the
plate 5 and pivoted upon a screw 39, the point
of which engages upon the top of the plate 3,
adjacent the forward edge thereof, is an
arched bar 50, the forward end of which Pro-

Extending transversely through

a—

| . _
ends of parallel bars 72, the same being held

. together by the screws 73, and said bars 72

jects a slight dlstance beyond said plate 5 and |

672,697

‘the rear-end of which projects a slight dis-

tance beyond the rear edge of said plate.
An arched bar 51, similar in. form and size to
the arched bar 50, is arranged beneath the
right-hand end of the plate 7, the forward end
of said bar being in direct vertical alinement

( with the forward end of the bar 50 and the

rear end of said bar 51 being in direct verti-
cal alinement with the rear cnd of the bal-
ancing-bar 24.

| Atube 52 extends between the forward ends
of the bars 50 and 51, the upper end of said
tube being provided Wlth a socket 53, that
plvota,lly engages the forward end of the bar
o0, the lowel end of said tube 52 being: pro-
Vlded with a bearing 54, that is pwotally en-
oaged in the blfmc&ted forward end of the
lower arched bar 51. A tube 55, in every
way similar to the tube 52, conneets the rear
ends of the bars 51 and 24 - Fulerumed 1n a
U-shaped bracket 56, that is fixed to the top

“and rear of the e*{tended right-hand end of
‘the plate 5, is a bar 97, the rear end 58 of
“which is wewhted in any suitable manner,
‘and to the forward end of said bar 57 18 pw-
otally connected the upper end of a screw-
threaded rod 59, that extends downwardly -
through an aperture 60, formed in the extend-
ed end 6 of the plate 5, the lower end of said
‘rod 59 carrying a socket 61 and there being
a winged nut 62 located upon said screw-

threaded rod 1mmedlately beneath the ex-

-tended end 6.

A pair of mating bars 63, held together by
the bolts 64,arefulerumed tothe downwardly-
pending end of the socket 61, and said bars
63 extend rearwardly toward the base 1, be-
tween the flanges 65, that are formed integral
~with top and outer edges of the rear end of
~the bracket 3, and between the rear wardly-
“extending portwnq of these bars 63 is rotata-
bly held a grooved wheel or pulley 66.
a gcrew-threaded rod 67 is rigidly held between
the flanges 65, said rod passing between the
extreme rear ends of the bars 63, and upon
'said rod are located adjusting-nuts 68, that
‘limit the movement of the rear end of said
bars 63.

Between the forward ends of the bars 63 is

seated in the socket 71, the lower end of which
18 pivotally engaged between the forward

being fulerumed upon a downwardly-pending

finger 74, which finger is provided with an up-
~wardly-projecting pin 75, that passes through

an aperture. 76, formed through the rear right-

‘hand corner of the lower plate 7. Beiween

the rear ends of the parallel bars 72 is pivot-

‘ally held the downwardly-pending end of a

socket 77, 1n which is seated the lower end of
a tube 78, the upper end of which tube is
seated in a socket 79, that engages the rear
end of the arched bar 50.
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- Passing.a,round :the..-g'moved wheel or pulley | ling the heat-supply to the building is either

66 is a wire cable.or flexible connection 80,

‘that leads to the valve or other device thatis

~ operated by the thermostat.

5

- Removably located upon the base 1 and in-

-~ closing theentiremechanism herein described

s a perforated cover 31.

- The operation of my improved thermostat

- is as follows: Assuming that the thermostat
. IO

is located in a building with its connection 80

leading to the valve or damper that controls

the supply of heat into said building and that

‘the temperature within the building lowers
~beyond a normal point, as said temperature
lowers the metallic bands or ribbons.37, in
“accordance with a well-known prineciple, will.

~ necessarily contracs, and in so doing the tri-
.~ angularrocking plates9, pivoted on the pivot-
- . serews 10 10, and 14, pivoted on the pivot-

- 20

screws 15 16, will rock and give according to
the movement of said bands or ribbons, and
the contracting movement of the thermostatic

“bands between said plates 9 and 14 will be

transferred, through the bands 87, connecting

‘the rod 32, positioned in the arm 12, with the
‘rod 32, positioned in the arm 21, to the rocking

~ plate 19, and thence through the thermostatic
bands between the pins 28 and 22, which bands

 likewise contract with the lower tempera-
ture, to the balancing-bar 24. This contract- |

ing movement of the thermostatic bands will

- cause the rear end of the balancing-bar 24 to

‘rise, and consequently the tube 55 to the
~ rear end of the arched bar 51 will be elevated,

this movement necessarily moving the for-
ward end of said arched bar 51 and the tube

52 downwardly. This movement causes the

arched bar 50 to move upon its fulcrum,which

~ isthescrew 39,and the rear end of said arched
40

‘bar 50, together with the tube 78 and the rear

‘ends of the parallel bars 72, will be elevated.

As the forward ends of the parallel bars 72

. . are depressed the tube 70 and forward ends
- ~ of thebars 63 will be drawn downwardly, ful-

cruming upon the lower end of the socket 61,
and with this movement the grooved wheel

 or pulley 66, carried between the rear ends of

the bars 63, will be elevated, which move-

: : . ment will actuate the inlet valve or damper

controlling the heat-supply of the building.

. The weight 58 of the bar 57 is sufficient to up-
- hold the bars 63 and the parts supported

. 6o
. threaded rod 67. When the temperature in
“the room rises, in accordance with a well-

thereby and to prevent the pulley 66 from

o ' becoming lowered to allow the valve or regis-
. 5% | .
~ The movement of the screw-threaded rod 59

ter to open except in the manner described.

- is regulated by adjusting the winged nut 62
- upon said rod, while the limit of movement

of the rear ends of the bars 63 can be regu-
lated by adjusting the nuts 68 upon the screw-

known principle, a reverse movement ot the
thermostatic bands and the various connec-

: tions takes place, and the grooved wheel or

pulley 66 lowers, which necessarily lowers the

partially or entirely elosed.

The tube 70 may be partially filled with
shot or with suitable weights, this being done
to counterbalance the weight of the connec-
tions from the grooved wheel 66 to the valve
or other device operated by the thermostat.

A Dbalancing - tube 40 may be positioned

upon thesleeve 35 on the pin 22, and between:

the thermostatic bands connecting said sleeve
with the sleeve 35 on the pin 28, said tubing

being filled partially or totally with shot.

This would be of assistaunce in actuating that
part of the device and causing it toopeun the
inlet-valve. - |

Owing to the various ecounterbalances and
to the peculiar positioning of the screws upon
which the various balancing plates and bars
fulerum, the device acts very easily and
quickly with very little friction,and by chang-
ing the weights or varying the positions of
the screws the device may be very accarately
adjusted and may be made to respond to a
very slight variation of temperature. A
thermostat so constructed possesses superior
advantages in point of simplicity, durability,
and general efficiency and is particularly
adapted foruse in connection with steam, hot-
water, and hot-air heating systems in build-
ings; but of course it may be advantageously
used for other purposes. |

I claim—

1. In a device of the class described, a ther-
mostatic member composed of a plurality of
metallic strips, a means for keeping the strips
separated by a slight space, and said strips
being doubled and having their ends seated
in solid semicircuiar heads, substantially as
specified.

2. In a thermostat, a block, bearing-plates
fulerumed above and below said block, bars

| pivotally held in the outer ends of said plates,

sleeves pivotally arranged upon the ends of
said bars, and thermosfatic members com-
prising doubled metallic strips, the ends of
which doubled strips are seated in solid sem1-
circular heads,which headsareloosely mount-
ed upon the sleeves,substantially as specified.

3. In a thermostat, a bloek, plates mounted
on the top and bottom of said block, bearing-
plates fulerumed above and below said plates,
extending arms formed integral with said
bearing - plates, bars pivotally held in said
arms, sleeves pivotally arranged upon the
outer ends of said bars, thermostatic members
connecting said sleeves, and means whereby
the movement of all the thermostatic mem-

' bers is transformed into a single positive ver-

tical movement, substantially as speeiiied.
4. Tn a thermostat, a block, plates arranged
on the top and bottom of said bloek, bearing-
plates fulerumed upon said first-mentioned
plates, transversely-apertured arms extend-
ing outwardly from the corners of said bear-
ing-plates, removable rings located in said
apertures, in the inner faces of which rings

- connections 80, and the inlet-valve control- | are formed V -shaped grooves, bars trans-
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4
versely arranged through said rings, there be-
Ing triangular- flanges formed integral with
the centers and ends of said bars, which cen-

tral flanges engage in the V-shaped grooves:
in the rings, sleeves arranged upon the outer
ends of said bars, on the inner faces of which

- sleeves are formed V-shaped grooves to re-

10

necting said slee
~ fied.

celve the triangular flanges on the ends of the
bars, and thermostatic members each com-
posed of a plurality of metallic strips con-
ves, substantially as speci-

9. Inathermostat, a block, plates arranged
on the top and bottom of said block, bearing-
plates fulecrumed upon said first-mentioned
plates, transversely-apertured arms extend-

ing outwardly from the corners of said bear- |

ing-plates, removable rings located in said

20

apertures, in the inner faces of which rings

are formed V-shaped grooves, bars trans-

versely arranged through said rings, there be-

ing triangular flanges formed integral with |

672,697

| the centers and ends of said bars, which cen-

tral flanges engage in the V-shaped grooves
in the rings, sleeves arranged upon the outer
ends of said bars, on the inner faces of which
sleeves are formed V-shaped grooves to re-
celve the triangular flanges on the ends of the
bars, thermostatic members each composed

of a plurality of metallic strips connecting
sald sleeves, a pair of suitably-arranged bars

30

fulerumed adjacent one end, a grooved wheel

carried between the opposite ends of said
bars, and a plurality of balancing-bars and
connections for imparting the combined
movementof the thermostatic members to the
parallel barscarrying the grooved wheel, sub-
stantially as specified. |
“In testimony whereof I affix my signature

1n presence of two witnesses.

| ALBERT BORDEN.
Witnesses: '
-- M. P. SMITH,

JOHEN C. HIGDON.
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