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To all whom it may concern: 
Beit known that I, GEORGED. HoFFMAN, a 

citizen of the United States, residing at Chi 
cago, county of Cook, State of Illinois, have in 
vented a certain new and useful Improvement 
in Thermostats; and I declare the following to 
be a full, clear, and exact description of the in 
vention, such as will enable others skilled in the 
art to which it pertains to make and use the 
Same, reference being had to the accompanying 
drawings, which form a part of this specifica 
tion. 
My invention relates in general to thermo 

stats, and more particularly to thermostats 
for automatically maintaining the tempera 
ture of a room at a predetermined degree 
through the medium of mechanism controlled 
by the thermostat, which in turn controls the 
supply of heat. 

t is desirable that the temperature of a 
room should be automatically maintained 
practically constant, and to accomplish this 
result it is necessary that the regulator should 
possess sufficient sensitiveness to increase or 
decrease the Supply in temperature. 
The primary object of my invention is to 

provide a thermostat in which a compara 
tively slight contraction or expansion of the 
operating member will produce a relatively 
great movement of the member which con 
trols the supply of heat upon a slight varia 
tion in temperature. 
A further object of my invention is to pro 

vide a thermostat of the character described 
which will be simple in construction, inex 
pensive in manufacture, and efficient in use. 
My invention, generally described, consists 

in a tubular expansible member rigidly con 
nected at one end to a base, a non-expansible 
frame rigidly secured to said base and sur 
rounded by said expansible member, a mem 
ber for controlling the heat-supply pivotally 
supported upon said frame, a bell-crank lever 
also pivoted to said frame, having a short arm 
connected to the free end of the expansible 
member and along arm operatively connected 
to said heat-controlling member. 
My invention will be more fully described 

hereinafter with reference to the accompany 
ing drawings, in which the same is illustrated 5O 
as embodied in a convenient and practical 
form, and in which 

Figure 1 is a vertical central section, the 
supporting-base being shown in elevation; 
Fig. 2, a vertical central section on line 22, 55 
Fig. 1; and Fig. 3, an enlarged elevational 
view of the rear side of the base, the lower 
end of the expansible member being shown as 
broken away. 
The same reference characters are used in 6o 

the several figures of the drawings to desig 
nate the same parts. 

Reference character A indicates a support 
ing-base upon which the thermostat and its 
coöperating mechanism are mounted. A disk 65 
A", disposed in a plane at right angles to the 
base A, is rigidly secured to and preferably 
formed integral with said base. A flange (t 
projects upwardly from and surrounds the 
disk A'. 
An expansible member B, preferably tubu 
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lar in form, is mounted upon the disk A and 
is surrounded at its lower end by the flange 
a', to which it is rigidly secured by a suitable 
fastening device-such, for instance, as Screws. 75 
A series of holes l are preferably provided 
extending through the Wall of the expansible 
member, so as to permit the free passage of 
air, whereby the interior surface as well as 
the exterior surface of the expansible mem- So 
ber is exposed to the temperature of the room 
in which the thermostat is located. 
A supporting-frame C is rigidly secured at 

one end to the upper surface of the disk A of 
the base and is surrounded by the tubular ex-85 
pansible member. The frame C is made of 
any material which is non-expansible when 
compared to the material of which the ex 
pansible member is formed, the latter being 
preferably composed of hard rubber. A bell- 9o 
crank lever D is pivoted at d to the support 
ing-frame C near the upper end thereof. The 
short arm D' of the bell-crank lever is pivot 
ally secured to the lower end of a screw 
threaded rod E, which extends upwardly 95 
through a cap F, located within the upper end - 
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of the expansible member. The screw-thread 
ed rod E extends through a boss F, formed 
upon the cap F and provided with exterior 
screw-threads. A nute engages the screw 
threads on the rod E and is provided with a 
laterally-projecting flange at its lower end, 
which rests upon the upper end of the boss F. 
E indicates a lock-nut which engages the 

screw-threads on the exterior of the boss F. 
and is provided with an inwardly-extending 
flange which clamps the flange on the nut e 
upon the end of the boss F. The cap F is 
rigidly secured within the end of the ex 
pansible member by suitable fastening devices, 
as shown at f. The removable cover B' is 
mounted upon the upper end of the expansi 
ble member and incloses the cap F and the 
parts mounted thereon. The cover B' is pro 
vided with a depending flange l', which sur 
rounds the upper end of the expansible mem 
ber. The longer arm of the bell-crank lever 
extends downwardly within the supporting 
frame C and is provided with a laterally-pro 
jecting portion D", which is pivotally con 
nected to the upper end of an oscillatory block 
G, the latter being pivotally mounted upon a 
pin (7, the ends of which are supported in the 
side walls of the supporting-frame C. 

Secured to and depending from the block 
G is a member for controlling the supply of 
heat, which in the present embodiment of my 
invention is shown as a movable electrical 
contact H. This contact extends downwardly 
through a slot formed in the disk A of the 
base and terminates between two contacts k" 
and A, which are adjustably mounted in studs 
K" and K", respectively. The studs referred 
to are preferably laterally adjustable upon the 
base A, such adjustment being secured by 
means of a plate K, upon which the studs are 
mounted. This plate is supported by means 
of the studs K'and K being extended through 
a slot A, formed through the base. The slot 
is such a length with respect to the distance 
between the studs that the plate K may be 
moved laterally in either direction upon the 
base. The ends of the studs which project 
through the plate Kafter passing through the 
slot A' extend through a plate K, located 
upon the back of the base A. Nuts k'are 
screwed upon the ends of the studs and retain 
the plates K and Kagainst the oppositesides 
of the wall of the base A around the slot A. 
The lever Mispivotally mounted by means of 
a screw n or other suitable device upon the 
back of the base at a point below the plate K. 
The upper end of the lever Mispivotally con 
nected to the plate K" by means of a pin (, 
which extends into the vertical slot formed in 
the plate K" at a point intermediate of the 
studs K' and K. The lower end of the lever 
M extends through a slot L, formed in the 
flange at the bottom of the base. 
A pointern, is mounted upon the lower edge 

of the plate K and is located at a point inter 
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mediate of the contacts - and . A scale N 
is located upon the base in the path of move 
ment of the pointer 77. 
A screw k is carried by the base A at any 

suitable point and serves as a connection for 
an electrical conductor. Other electrical con 
ductors are connected to the contacts - and k', and as the base A, supporting-frame C, 
and contact H are made of conducting mate 
rials it is obvious that the engagement of the 
movable contact H with either of the contacts, 
and * will close a circuit between the screw 
h; and the contact engaged by the movable 
contact H, it being understood, of course, 
that the contacts (k' and are insulated from 
the base A and from each other. 
The operation of my invention is as foll 

lows: When the member B expands, it ele 
vates the short arm D' of the bell-crank lever, 
and consequently swings the lower end of the 
long arm of the lever inwardly. The pro 
portion between the long and short arms of 
the bell-crank lever is such that a slight up 
Ward movement of the short arm will pro 
duce a relatively great movement of the 
lower end of the longer arm. The block G. 
is oscillated through its pivotal connection 
with the lower end of the long arm of the 
bell-crank lever, and it in turn Swings the de 
pending contact H toward the right into 
engagement with the contact A, thereby clos 
ing a circuit which operates any suitable 
mechanism for reducing the supply of heat. 
As such mechanism forms no part of my in 
vention, it need not be illustrated or described 
herein, especially as various devices-such, 
for instance, as dampers operated by the clos 
ing of an electrical circuit--are well known 
in the art. The distance between the pivot 
g of the block G and the lower end of the 
movable contact H is so great with respect to 
the distance between the pivot () and the con 
nection of the block with the bell-crank lever 
that it is obvious a slight movement of the 
lower end of the bell-crank lever will produce 
a relatively great movement of the lower end 
of the contact H. It is consequently evident 
that a very slight expansion of the member 
B will be multiplied through the bell-crankle 
ver D and the block and contact carried there 
by, so as to produce the necessary movement 
of the contact H to cause it to engage the 
fixed contact k upon a slight increase in tem 
perature in the room. When the tempera 
ture in the room falls below the standard, the 
contraction of the member B through the 
screw-threaded rod E forces downwardly the 
short arm of the bell-crank lever and through 
the oscillating block G swings the movable 
contact H toward the left into engagement 
with the contact k", thereby closing a circuit 
to the heat-supply regulator, which will ef 
fect an increase in the supply of heat. By 
swinging the lever M toward the left in Fig. 
1 it is obvious that the plate K would be 
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moved toward the right and the positions of 
the contacts k and k" so altered with respect 
to the movable contact H that contact h' en 
gages the contact H and closes the circuit to 
effect an increase in the supply of heat, and, 
conversely, when the lever M is moved to 
ward the right the plate K will be moved to 
Ward the left, thereby varying the position of 
contacts A and A', so that the contact k en 
gages the movable contact H and closes the 
circuit for lessening the supply of heat. 
other words, the movement of the lever M 
will change the predetermined degree of heat 
desired, as indicated by the position of the 
pointer n, with respect to the scale N. The 
position of the movable contact H with re 
spect to the fixed contacts k" and may also 
be adjusted by means of the nute, which 
through engagement with the screw-threaded 
rod E and the bell-crank lever D and block G. 
controls the position of the movable contact 
H. After the nute has been adjusted as may 
be desired it is securely retained in such po 
sition by means of a lock-nut E. 
From the foregoing description it will be 

be observed that I have invented an improved 
themostat for regulating the temperature of 
a room in which a very slight variation in 
temperature will effect an expansible member 
to a sufficient degree to move a controlling 
member the requisite distance to increase or 
decrease the supply of heat. It is evident 
that by the employment of the bell-crankle 
ver having the short and long arms and by the 
location of the pivot g of the block Gadjacent 
to the lower end of the bell-crank lever the 
thermostat is rendered extremely sensitive by 
the multiplication of a slight expansion or con 
traction of the thermostat. 

Having now fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 

1. In a device of the character described, the 
combination with an expansible member, of a 
base upon which one end of said member is 
mounted, an Oscillatory member pivotally 
mounted upon said base, a bell-crank lever 
having a short arm connected to said expansi 
ble member and a long arm pivotally con 
nected to said oscillatory member, and a full 
crum for said bell-cranklever rigidly mounted 
upon said base. 

2. In a device of the character described, the 
combination with an expansible member, of a 
base upon which one end of said member is 
mounted, a non-expansible Supporting-frame 
also rigidly secured to said base, an Oscillatory 
member pivoted to said frame, and a bell 
crank lever pivoted to said frame and having 
a short arm connected to said expansible mem 
ber and along arm pivotally connected to Said 
Oscillatory member. 

3. In a device of the character described, the 
combination with an expansible member, of a 
base upon which said member is supported, 

In 

3. 

an oscillatory member pivotally mounted upon 
Said base, and connections interposed between 
said expansible member and said oscillatory 
member whereby a slight expansion or con 
traction of the expansible member produces a 
relatively great movement of said oscillatory 
member. 

4. In a device of the character described, the 
combination with a tubular expansible mem 
ber, of a base to which the lower end of said 
member is rigidly fixed, an oscillatory mem 
ber pivotally mounted upon said base and lo 
cated within the lower end of said tubular 
member, and connections surrounded by said 
tubular member interposed between the free 
end of said tubular member and said oscilla 
tory member whereby a slight expansion or 
contraction of the expansible member pro 
duces a relatively great movement of said os 
cillatory member. 

5. In a device of the character described, the 
combination with a tubular expansible mem 
ber, of a base to which the lower end of said 
member is rigidly fixed, a non-expansible sup 
porting-frame rigidly Secured to said base and 
extending upwardly within said tubular mem 
ber, an oscillatory member pivoted to said 
frame near the lower end thereof, and a bell 
crank lever, located within said tubular mem 
ber and pivoted to said frame near the upper 
end thereof, said bell-crank lever having a 
short arm connected to the free end of the ex 
pansible member and a long arm pivotally 
connected to the upper end of said oscillatory 
member. 

6. In a thermostatic circuit-controller, the 
combination with an expansible member, of a 
base to which said member is rigidly fixed at 
one end, a movable contact pivotally mount 
ed upon said base, connections interposed be 
tween the free end of said expansible mem 
ber and said movable contact whereby a slight 
expansion or contraction of the expansible 
member produces a relatively great move 
ment of said contact, and fixed contacts mount 
ed upon said base and located in the path of 
movement of Said movable contact. 

7. In a thermostatic circuit-controller, the 
combination with a tubular expansible mem 
ber, of a base to which said member is rig 
idly fixed at one end, a non-expansible sup 
port rigidly secured to said base and extend 
ing upwardly within Said tubular member, a 
movable contact pivoted to said frame near 
the lower end thereof, a bell-crank lever piv 
oted to said frame near the upper end thereof 
and having a short arm connected to the free 
end of said expansible member and a long arm 
pivotally connected to said movable contact, 
and fixed contacts mounted upon said base 
and located in the path of movement of said 
movable contact. 

8. In a thermostatic circuit-controller, the 
combination with an expansible member, of a 
base upon which said member is mounted, a 
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movable contact, cennections interposed be 
tween said expansible member and said mov 
able contact, fixed contacts located in the path 
of movement of said movable contact, a plate 
upon which said fixed contacts are supported, 
studs fixed to said plate and extending through 
a slotin said base, and a lever pivotally mount 
ed upon said base and operatively connected 
to Said plate at One end and depending at its 
other end below said base whereby oscillation 
of said lever reciprocates said plate relatively 
to the base thereby adjusting the position of 
the fixed contacts with respect to the mov 
able contact. 

9. In a thermostatic circuit-controller, the 
combination with an expansible member, of a 
base to which said member is fixed at its 
lower end, a movable contact mounted upon 
said base, a cap fixed upon the upper end 
of said expansible member, an exteriorly 
screw-threaded boss on said cap, a screw 
threaded rod extending through said boss, a 
nut engaging the end of said rod and having 
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a flange resting upon said boss, a lock-nut en 
gaging the screw-threads on said boss and 
adapted to clamp Said flange against said boss, 
a connecting mechanism interposed between 
said movable contact and said rod. 

10. In a thermostatic circuit-controller, the 
combination with an expansible member, of a 
base to which said member is fixed, a mov 
able contact mounted upon said base, mech 
anism operatively connected to said movable 
contact and adjustably connected to the free 
end of said expansible member, fixed contacts 
located in the path of movement of said mov 
able contact, and means for adjusting said 
fixed contacts upon said base whereby their 
positions relatively to said movable contact 
may be varied. 

In testimony whereof I sign this specifica 
tion in the presence of two witnesses. 

(GEORGE D. HOFFMAN. 
Witnesses: 

R. M. WILBUR, 
FRED W. NORWOOD. 

25 

35 

4.O 

  


