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UNITED STATES PATENT OFFICE. 

IIENRY WAN HOEVENBERGII, OF NEW YORK, N. Y., ASSIGNOR TO 
IIENRIETTA LONSDALE FELLOWES, OF SAME PLACE. 

THERMO STAT. 

SPECIFICATION forming part of Letters Patent No. 584,249, dated June 8, 1897. 
Application filed January 16, 1895, Serial No, 535,065, (No model,) 

To atti, Luhon, it may concert 
Be it known that I, HENRY WAN HOEVEN 

BERGH, a citizen of the United States, resid 
ing in the city, county, and State of New 
York, have invented certain new and useful 
Improvements in Thermostats, of which the 
following is a specification. 
This invention relates to a thermic device 

Capable of being set for automatic operation 
at predetermined temperature to regulate by 
its action other apparatus. 
The invention is carried out by providing 

a metallic rod Or rods provided with coöper 
ating releasing apparatus, the rods being so 
arranged as to expand when traversed by a 
Current and thereby operate the releasing ap 
paratus. The apparatus is provided with 
means for varying the strength of current to 
graduate its rapidity of action and embodies 
other features which will be more particu 
larly hereinafter described. 
In the accompanying drawings, which illus 

trate the invention, Figure l is a top plan. 
Fig. 2 is a side elevation looking in the di 
rection indicated by the arrow at Cl, some of 
the parts being shown in section on the plane 
indicated by the line b b', Fig. 1. Fig. 3 is 
an end elevation looking from the right of 
Fig. 1. Fig. 4 is a sectional view on the plane 
indicated by the line c c' of Fig. 1, and Fig. 5 
is a sectional view on the plane indicated by 
the line did of Fig. 1. 

1 represents a base-plate, of slate, artificial 
Stone, or other suitable fireproof insulating 
material. Firmly secured to the base-plate 
is a block 2 of the same material, through lon 
gitudinal perforations in which pass metal 
rods or wires 33°, where, as in cases in which 
the device is to respond quickly or to cur 
rents of small heating power, the wires 33 
are Small in cross-section. The latter form a 
a Snug fit in the perforations which accom 
modate them to prevent buckling. A metal 
of a large coefficient of expansion is prefer 
ably used for the rods or wires in order to re 
duce the size of the apparatus. German sil 
Vel' may be used. These rods firmly a but at 
One end against blocks 4 4, insulated from 
each other and Securely fastened to the base. 
When the block 2 is formed of artificial 

Stone, the mass may be molded around the 

l'Ods and the latter withdrawn after the mass 
has Set, Or heated in Sill, while the mass is 
Soft, SO that on cooling sufficient contraction 
Will Occur to permit freedom of movement, 
When the apparatus is in service and prevent 
Cracking the block. One of the abutments, 
as 4", is connected with a binding-post 5, to 
which one terminal of the circuit supplying 
the current may be connected. The other 
block 4 is electrically connected with a stand 
ard 6, mounted on the end of the base-plate, 
between which and a similar standard (3, at 
the other end of the base-plate, extends a re 
sistance-rod formed of a homogeneous mix 
ture of graphite and clay. A rod of this com 
position about three-sixteenths of an inch in 
diameter and ten inches long may be given 
a resistance of one hundred ohms and is of 
considerable strength. 

Embracing the rod 7 are two metallic jaws 
SS, preferably formed in one piece of metal 
by slotting it vertically, as seen in Figs. 4. 
and 5. The jaWS elmbrace the l’od so as to 
Offer a slight resistance to displacement, and 
a stem is provided above theim with a taper 
Screw, Over which an Operating knob or han 
dile 9 may be screwed to pinch the jaws firmly 
to the rod. Mounted on the jaws or attached 
thereto is a metallic brush 10, which engages 
a metal rod II, calibrated to correspond with 
the resistance of the rod 7. A notch or open 
ing may be formed in the brush opposite the 
jaws to more accurately indicate the resist 
ance of that part of the rod between standard G 
and the jaws. A spring 10 connects the jaws 
and the brush, and the latter is bent from a 
piece of sheet metal to a rectangular form. 
The Spring maintains a good electric contact 
with rod 11. With the Organization thus far 
described it will be seen that by shifting the 
handle 9 along the rod 7 the amount of resist 
ance may be adjusted to any degree less than 
the whole resistance of rod 7. One end of 
the rod 11 is electrically connected with a 
Spring-contact 12, adapted to engage a metal 
roller 13, a coöperating spring-contact 12°, ly 
ing adjacent to contact 12 and connected with 
a binding-post 14, forming the other terminal 
of the apparatus. The springs 12 12 are 
suitably insulated from One another and for 
convenience are mounted on pilla's or stand 
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ards of insulating material, as shown. The 
free ends of the rods or wires 33 are Con 
nected rigidly with a yoke of metal 15. It 
will thus be seen that current entering at 
binding-post 5 will pass over rods 33 by Way 
of connecting yoke or bridge 15, thence by 
abutment 4 to standard 6, thence over resist 
ance-rod 7 to the jaws SS, through spring 
10 to brush 10, thence over rod 11 to brush 
12, when, if roller 13 engages springs 12 12, 
a path will be closed to spring 12 and out 
by way of binding-post 14. The current 
heats the rods 33 and causes them to expand, 
forcing yoke 15 to the right. The yoke acts 
on tripping mechanism to open the circuit. 
This mechanism comprises a pivoted elbow 
lever 16, one arm of which carries an adjust 
ing-screw 17, and the other arm of which is 
acted upon by a stiff coil-spring 18. The axis 
of the elbow-lever carries a pivoted pawl or 
detent 19, acted upon by a light spring 20. 
Joulrnaled in bearings secured to the base is 
an elbow-lever 21, one arm of which has a 
beveled tip adapted to engage a similar tip 
on pawl 19, and the other arm carries the 
metal roller 13, which bridges springs 1212°. 
A coil-spring 22 acts as a retractor for the 
lever 21. Journaled in a standard 23 (see 
Figs. 3 and 4) is a key 24, provided with a 
bent arm adapted to engage a spur 25 of the 
elbow-lever 21. A light spring, as shown in 
Figs. 3 and 4, holds the key normally out of 
engagement with the spur. One arm of the 
lever 21 carries a bell-hammer 26, which, 
when the lever is released, strikes a bell 27, 
mounted on a standard 28, and thus gives an 
audible indication that the circuit has been 
opened. 
The operation will now be understood. The 

apparatus is set by depressing key 24, thus 
latching lever 21 under pawl 19 and causing 
roller 13 to bridge springs 12 12. The pas 
sage of current heats and expands rods 33°. 
When sufficient expansion has occurred, le 
ver 21 is released from pawl 19 and the cir 
cuit is opened by the roller 13 being drawn 
away from the springs 1212 by spring 22. It 
will be seen that the organization described 
permits the pawl 19 to be shifted by a slight 
effort when the appalatus is set, since only 
the opposition of the light spring 20 must be 
overcome, whereas considerable power must 
be exerted to unlatch it, since the stouter 
spring 18 must be overcome. This renders 
the action more reliable and prevents an ac 
cidental opening of the circuit. The degree 
of heat at which the circuit will be opened 
may be graduated by adjustment of the screw 
17, and the time may be varied by shifting 
the jaws 8 S along the resistance-rod. The 
resistance-rod also serves to regulate the 
strength of current in other apparatus with 
which the thermostat may be employed. As, 
for example, when used in connection with an 
electric branding device of the kind described 
in an application filed by me, Serial No. 
519,255, and dated August 2, 1894, the circuit 
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may be automatically opened at exactly the 
point where the desired depth of burning has 
been done. 
The device may be applied to numerous 

uses. It may, for example, be used as a cut 
out to open an electric circuit upon excessive 
variation in current strength, or as a regul 
lator to automatically open the Same Ol' an 
other circuit after a definite interval of clo 
sure. The expansion-rods might be left ex 
posed for some uses, so as to be acted upon 
by other sources of heat-as, for example, the 
atmosphere-and thereby cut off the Source 
of heat when a predetermined temperature of 
the air is reached. When used in connection 
with an electric branding device of the kindl 
herein above referred to, it is of particular ad 
vantage in limiting the depth or degree of 
burning to exactly the point desired, thus 
rendering the work of the brand unifol'm. 

It will be observed that the spring 18 acts 
constantly in a direction to oppose expansion. 
This is of great practical advantage, when a 
sensitive apparatus having small expansion 
wires is employed in assisting the wire when 
cooling to go back to its initial length. If 
the spring tended to assist expansion, the Wile 
when heated would be lengthened, and upon 
cooling would not be carried back to its origi 
nal position, so that its operations would not 
be uniform, as it would be stretched more or 
less by each actuation. 

In the construction described the spring 
opposes expansion and the Wile infallibly 
goes back to its initial length. The non-con 
ducting casing assists in this result by pre 
venting the wire increasing in cross-section 
when heated. The extremities of the Wires 
are in contact with relatively large conduct 
ing and radiating bodies 44° 15, which keep 
the ends cooler than the central portions and 
thus permit change of length at these points. 
Having thus described my invention, what 

I claim as new, and desire to Secure by Letters 
Patent, is 

1. A thermostat comprising a slender me 
tallie rod or wire extending through a non 
conducting casing closely embracing it, said 
conductor being fixed at one end and coöp 
erating with a detent at the other, means for 
closing an electric circuit through the wire 
to expand the Wire and thereby exert a posi 
tive thrust against the detent, and a circuit 
closer controlled by the detent. 

2. A thermostat complising a metallic wire 
or Wires, extending through a non-conducting 
casing closely embracing it, said wire being 
fixed at One end and coöperating with a de 
tent at the othel', means for closing an elec 
tric circuit through the wire, and a relatively 
large conducting-body in contact with the 
wire or wires at or near its extremity to lower 
the temperature at those points. 

3. A thermostat comprising a conducting 
rod adapted to be included in an electric cin'- 
cuit and fixed at One end and coöperating 
with a detent at the other end, said detent; 
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comprising a latch or pawl 19 controlled by 
a light spring and a heavy spring holding the 
detent in firm engagement with a spring-ac 
tuated controller for apparatus regulated by 
the thermoStat. 

4. A thermostat comprising a metallic rod 
or rods fixed at one end, inclosed in a fire 
proof insulated casing and having the free 
end engaging a compound detent 16, 19, a cir 

to cuit-closer controlled by the detent, a vari 

able resistance in circuit, with the rod, and a 
key for bringing the circuit-closer into en 
gagement with the detent. 

In testimony whereof I have hereunto sub 
scribed my name this 14th day of January, I5 
A. D. S95. 

HENRY WAN IOEVENIBERGI. 
Witnesses: 

ROBT. II. READ, 
GEORGE. A. ADAMS, 

  


