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UNITED STATES PATENT OFFICE. 
OSCAR. L. BILLINGS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO 

SAMUEL W. McMUNN, TRUSTEE, OF CHICAGO, ILLINOIS. 

THERMO STATIC AND ELECTRICAL VENT LATING DEVICE. 

SPECIFICATION forming part of Letters Patent No. 631,555, dated August 22, 1899. 
Application filed August 24, 1898. Serial No, 689,503, (No model.) 

To all, whom it may concern: - 
Be it known that I, OSCAR L. BILLINGS, of 

Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Ther 
mostatic and Electrical Ventilating Devices; 
and I do hereby declare that the following is 
a full, clear, and exact description thereof, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica. 
tion. 
This invention relates to a thermostatic and 

electrical ventilating device adapted to be 
used in the ventilation of any apartment for 
the purpose of maintaining an even tempera 
ture and at the same time a circulation of 
fresh air. 
The invention consists in the matters here 

inafter set forth, and more particularly point 
ed out in the appended claims. 

In the drawings, Figure 1 is a front eleva 
tion of a device embodying my invention. Fig. 
2 is a sectional view of the same. 
As shown in the accompanying drawings, 

the main features of invention consist of a 
valve combined with means for opening and 
closing the same automatically, consisting of 
an apertured valve-diaphragm A, an oscillat 
ing circular valve-disk B, a thermostat-coil 
C, attached to said valve, counterbalance 
weights D D', a valve G, with means to open 
and close the same, consisting of a box or 
casing G', adapted to be set in a wall, a rock 
shaft G', provided with a geared wheel g, an 
oscillating valve-disk G', attached to the rock 
shaft, a counterbalance-weight g”, attached 
at right angles to said rock-shaft, a magneto 
electric motor G', provided with a pinion g', 
for actuating the rock-shaft G', a battery H, 
electrical conductors h. h., forming a circuit 
connecting the thermostatic valve with the 
motor G', and a device for opening and clos 
ing the said circuit. 
The diaphragm. A consists of a thin circular 

sheet of metal or other suitable material 
adapted to be attached vertically to the end 
of any draft-conduit. It has a plurality of 
apertures arranged about a common center 
A'. Said apertures are formed by dividing a 
circle drawn about the center A' into an even 

ternate sectors, thus making the apertures 
equal to the adjacent solid portion. The 
diameter of said circle is less than the diam 
eter of the diaphragm. A narrow annular 
circumferential portion is thus left, which 
strengthens the said diaphragm and forms a 
rear surface suitable for attachment to any 
draft-conduit. One of the solid sections of 
the said diaphragm is provided with a stop 
pin a, so placed as to limit the oscillations of 
a valve-disk B to an arc equal to the arc of 
one of the sectors. Attached to the front or 
outward surface of the said annular or cir 
cumferential portion of the diaphragm is a 
spider F. The said spider consists of a plu 
rality of arms arranged radially about a com 
mon hub or center F. The outer ends of said 
arms are attached to the said annular cir 
cumferential portion of the said diaphragm 
and curved in such manner as to rise perpen 
dicular to the face thereof for sufficient dis 
tance to admit of space for the unobstructed 
oscillation of the circular valve-disk B, pro 
vided with the thermostatic coil C and the 
weights DD". When the spider F is attached 
to the diaphragm A, the center or hub F there 
of will be opposite to the center of the said 
diaphragm. The hub F" of the spider and the 
center A' of the diaphragm form the bearing 
for the pivot about which the valve-disk B 
oscillates to open and close the apertures in 
the diaphragm A. - 
The valve-disk B consists of a thin circular 

disk of metal or other suitable material. It 
is plane on one side, and on the other it is 
rovided with an elongated central hub B' 

and is of sufficient diameter to cover the ap 
ertures in the diaphragm A. It is provided 
with apertures corresponding in size and ar 
rangement to the aforesaid apertures in the 
diaphragm A. The said valve-disk B is pro 
vided on its outer face with the annular me 
tallic stay B°, attached near the circumfer 
ence of the said valve-disk concentric there 
with. With its plane side closely adjacent. 
to the diaphragm. A the disk B is pivoted at 
its center between the spider-hub F and the 
center of the diaphragm. A upon the pivot 
pins b b'. The said pivot -pins are screw 
threaded and provided with conical bearing 
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ends adapted to enter corresponding bearing 
recesses at the two ends of the hub l' of the 
valve-disk. The spider-hub F and the cen 
ter of the diaphragm A" are each provided 
with screw-threaded apertures extending per 
pendicularly therethrough and adapted to re 
ceive the pivot-pins to l', respectively. The 
said pivot-pins are provided also with the 
jam-nuts ll), respectively, which securely 
hold the said pins in such adjustment as to 
suitably bear the said valve-disk and permit 
it to oscillate freely upon the said pins. The 
extent of the said oscillations is limited to an 
arc equal to the arc of one of the solid sectors, 
or, in other words, sufficient movement to 
open and close the valve, formed by the dia 
phragm and valve-disk, by a stop-pin (t, lo 
cated near the edge of one of the sectors of 
the diaphragm and in such position as to al 
ternately engage opposite sides of one of the 
apertures in the said valve-disk I3. It is of 
course understood that the bearing herein 
described is not material to this invention, 
and any bearing which will permit free oscil 
lation of the said valve-disk to open and close 
the valve will suffice. 
The thermostatic coil C C C° is preferably 

a spiral tube, of metal or any suitable mate 
rial, having a middle portion C of greatly 
reduced diameter and two enlarged end por 
tions C" C°. The said coil is attached by 
means of metallic clasps ll) to the front or 
OutWard face of the said Valve-disk at the 
circumference thereof and in such a manner 
that the enlarged ends are at the upper side 
of the said valve-disk B when the same is in 
operative position. The said enlarged end 
C' overlaps the enlarged end C'. In the en 
larged end C° is placed mercury or other liq 
uid of great specific gravity. A very light 
and volatile fluid, such as ether, is placed in 
the other end of the tube C. The end C' of 
the tube is then hermetically sealed to pre 
vent the escape of the said volatile fluid and 
to cause movement of the mercury in the tube 
through the vaporization of the said volatile 
fluid and consequent pressure exerted there 
by in the said closed end C because of vari 
ations in temperature, as hereinafter more 
fully explained. The end C is preferably 
not hermetically sealed, but may be closed in 
any manner to permit free ingress and egress 
of air. 
Attached to the hub B' of the valve-disk 

B are the angular guide-rods d d", extending 
radially from the said hub and parallel to the 
valve-disk B and provided with counterbal 
ance-weights D D'. The said rods are shown 
as attached to the said hub on its lower side 
at light angles to each other and so located 
that when the valve is closed by the rotation 
of the valve-disk B a vertical line let fall par 
allel to the said valve-disk from the central 
axis of the hub will form equal angles with 
the rods d d". Adjustably attached to the 
said rods did, respectively, are the said coun 
terbalance-weights D D'. These are prefer 
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ably cylindrical and provided with a central 
longitudinal angular aperture adapted to re 
ceive the said rods d d", respectively. Said 
rods fit closely in the said aperture and per 
mit the weights to be moved thereon for the 
purpose of adjusting the apparatus to Vari 
ous degrees of temperature. 
The operation of the apparatus herein de 

scribed is as follows: The apparatus is de 
signed to attach vertically or in any position 
except horizontally to a draft-conduit. The 
thermostatic coil or tube C C C, as hereinbe 
fore stated, contains in its hermetically-sealed 
end, or left end as herein shown, a small 
quantity of any volatile fluid, as ether, and 
in the right end as herein shown, the end not 
hermetically sealed, mercury or other liquid. 
of great specific gravity. The quantity of 
mercury used and the adjustment of the said 
coil upon the disk B should be such that at 
temperatures below that at which the fluid in 
the other end of the tube begins to volatilize 
the mercury will flow through the small mid 
dle portion of the tube C until it stands at a 
higher level in the end C than in the end C°. 
This will cause the said valve-disk. B to be 
out of equilibrium, and it will rotate toward 
the left until in stable equilibrium or until 
the stop-pin a in the diaphragm engages the 
edge of the advancing section of the disk B. 
The valve is now closed. It is obvious that 
atmospheric pressure will facilitate the flow 
of the mercury toward the closed arm, inas 
much as it will aid in compressing any vapor 
of the fluid not as yet condensed and accord 
ing to a well-known principle facilitate con 
densation and retard vaporization in propor 
tion to the increase of pressure. IIence the 
mercurial side of the tube is not hermetically 
sealed. It is clear, however, that if the end 
C° be hermetically sealed and the portion of 
the tube C° above the mercury be a vacuum 
the quantity of fluid and the shape of the 
tube may be so proportioned that the instru 
ment will operate effectively. When the tem 
perature rises to a point where vaporization 
of the fluid begins, the vapor thereof increas 
ing the pressure in the end C of the said tube 
will cause the mercury to flow toward the mer 
curial end of the tube, rising higher therein 
than in the other end of the tube until the 
disk shall be again out of equilibrium and 
rotate back to the right until in stable equi 
librium or until the stop-pin a shall engage 
the opposite side of the aperture in the said 
disk. The valve will now be open. 
The counterbalance-weights, as hereinbe 

fore stated, are designed to regulate the valve 
to various temperatures. This is done by 
moving the weights along the rods to such 
points as will retard or accelerate the oscilla 
tion of the disk, as the case may require, de 
pendent on the temperature at which it is de 
sired the valve will operate. It is evident 
that with the weight D' moved close to the 
hub and there secured and with the weight 
D Secured on the outer end of the arm or rod 

w 

7 o 

75 

95 

OO 

IO 

I I5 

I 25 

  



O 

3O 

35 

45 

55 

631,555 

d the pressure will be increased upon the 
Volatile fluid and its vapor in the closed end 
of the tube and the oscillation of the valve 
disk to the right and the consequent opening 
of the valve will require a higher temperature 
in accordance with the law heretofore men 
tioned. By reason of the same law the valve 
may be made to operate at a lower tempera 
ture by securing the weight D near the hub 
B' and attaching the weight D' at the outer 
extremity of the rod d". The said weights so 
adjusted tend to rotate the valve to the right, 
thus to a certain extent counteracting and 
reducing the pressure on the volatile fluid. 
Hence the valve will open at a lower tempera 
ture. Between the two extreme positions of 
the Weights and consequent extremes of tem 
perature at which the apparatus is designed 
to be operative there is a wide range of tem 
peratures for which the instrument may be 
Set by intermediate adjustment of the said 
weights. 
additional regulating and adjusting device 
may be used. The said valve G consists of 
a rectangular casing or box of metal or any 
suitable material adapted to be set into a 
Wall or the outlet of any draft-conduit. A 
rock-shaft G, transverse to the said draft-con 
duit, passes longitudinally and horizontally 
through the middle of the said box or casing 
and is journaled in the ends thereof. A rec 
tangular valve-disk G, having a form and 
area equal to the form and area of the open 
ing in the said casing G', is pivoted upon-the 
Said rock-shaft and oscillates with the said 
rock-shaft to open and close the valve in the 
manner of a “butterfly-valve.” The said 
rock-shaft is provided with a counterbalance 
Weight g, attached radially to the said rock 
shaft in such manner as to close the said valve 
by gravity. A stop g is inserted in the end 
of said casing in such manner that when the 
said valve is wide open the said stop engages 
the said weight g and prevents the further 
rotation thereof. A similar stop g, against 
which the valve-disk shuts, is placed in the 
top of said casing. The inner end of the 
rock-shaft is provided with a gear-wheel g, 
which meshes with a piniong' on the shaft of 
a magneto-electric motor of any desired kind 
conveniently placed for actuating the said 
Valve. As herein shown, the valve - casing 
is provided at one end with a linear extension 
designed to set into the wall and contain the 
said motor; but it is evident that the electro 
motor need not be placed in such recess to 
obtain the desired result. It is, however, 
much more compact and convenient when so 
located, inasmuch as the motor then takes up 
no space in the room and is less liable to in 
jury and consequent disarrangement. It is 
also evident that any oscillating valve may 
be used instead of that of rectangular form 
herein shown. The said motor G is elec 
trically connected with the thermostatic 
valve heretofore described, the connection be 

said oscillation of the valve - disk B. 

This may be done by hand, or an 

Hof any desired kind is conveniently located 
and one of the poles thereof electrically con 
nected with the said motor. The other pole 
of the said motor is electrically connected 
With the said thermostatic valve, preferably 
by having electrical connection with the 
pivot-pint. One of the sectors of the valve 
disk B is provided with a metallic extension 
h', so attached that when the said disk oscil 
lates to open the said valve the said extension 
h° will come in contact with a metallic strip 
h' in electrical connection with the other pole 
of the said battery, and thus complete the 
circuit through the motor G' by means of the 

The 
circuit will be broken when the said disk B 
rotates back to close the valve. 
Kindicates a room it is desired to heat and 

ventilate; J and J', two draft-conduits, J be 
ing located at a higher point than the conduit 
J, and I a heating-coil or other source of heat 
adjacent to the opening of the conduit J. The 
thermostatic valve is shown as applied to the 
inner end of the conduit J', the valve facing 
into the room IK. The valve G is shown as 
applied to the conduit J. In operation when 
the air within the room IK reaches the tem 
perature to which the thermostatic valve is 
adjusted the said valve will open by the os 
cillation of the disk B, as hereinbefore ex 
plained. The said movement of the disk com 
pletes the electrical circuit by bringing the 
two metallic conductors h. h. in contact, and 
the current passing through the motor G sets 
the same in motion. The said motor now be 
gins to open the valve, and if contact is con 
tinued will open said valve until the weight 
g comes in contact with the stop g, when the 
valve will be wide open. The said engage 
ment of the weight g’ and stop g acts as a 
brake for the said motor and prevents fur 
ther rotation therein; but so long as the cur 
rent continues the said motor acting against 
the geared wheels will hold the valve open. 
From the moment the valve G begins to open 
the cold air will begin to flow into the room 
therethrough and will be warmed by the 
source of heat I, placed opposite thereto. The 
air thus warmed expands and rises to the up 
per part of the room and flows out through 
the thermostatic valve. The said valve is set 
to a given temperature, and the moment the 
temperature of the outflowing air is lower 
than that for which the said valve is set the 
said thermostatic valve closes, thus breaking 
the electrical circuit by rotating the contact 
piece h' from its engagement with h'. This 
deenergizes the motor G', and the weightg 
on the valve-disk'G' causes the said valve to 
close, the motor-armature turning freely back 
ward when no longer restrained by or under 
the influence of the field-magnets of the mo 
tor. The weight will be again raised when 
the temperature within the room reaches the 
right point. Obviously the valve Gneed not 
be connected with a cold-air conduit, inas 

ing conveniently made as follows: A battery much as the source of heat and the pure-air 
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conduit may be beneath the floor of the room, 
as in the case of a hot-air furnace or an elec 
trical or other heater, admitting pure hot air 
to the room K through registers in the floor 
or lower part of the side wall. In this con 
Struction the valve G may be used as such 
hot-air registers instead of the ordinary form 
of register and will operate in a manner simi 
lar to that heretofore described, except that 
the valves will be so connected that the open 
ing of the thermostatic valve will close the 
valve G and the closing of the thermostatic 
valve will operate to open the said valve G. 
This may be accomplished by changing the 
location of the metallic strip h' to such posi 
tion that the extension h will come in con 
tact there with when the valve is closed. Ob 
viously the weight g is not essential, as one 
side of the valve may be made heavier or a 
Spring may be applied to perform the func 
tion of the said weight. 

I claim as my invention 
1. A ventilating apparatus comprising an 

air-inlet opening at the lower part of an 
apartment, a valve therein, a weight or its 
equivalent holding said valve normally closed 
an exit-aperture at the upper part of said 
apartment, a valve controlling the same, a 
thermostat connected with and operating 
with said valve and an electric actuating de 
vice for the valve of the inlet-opening, said 
electric actuating device being controlled by 
the movement of the said valve of the exit 
opening. 

2. A ventilating apparatus comprising an 
inlet-opening at the lower part of the apart 
ment, a Valve in said inlet-opening, a weight 
applied to hold said valve normally closed 
an electric motor acting on the valve to open 
the same against the action of the weight, an 
air-exit aperture at the upper part of the 
apartment, a valve controlling said exit-aper 

ture, a thermostat connected with and oper 
ating said valve and an electric contact de 
vice operated by said valve and in circuit 
with the electric motor. 

3. A ventilating apparatus comprising an 
air-inlet opening at the lower part of an apart 
ment, a valve therein, a weight or its equiv 
alent holding said valve normally closed, an 
electric motor operating to open said valve, 
an air-exit opening at the upper part of said 
apartment, a valve for controlling said open 
ing provided with a rotative valve-disk, a 
thermostat for operating said valve which is 
attached to and moves with the valve-disk 
and an electric contact device operated by 
the movement of said valve-disk and in cir 
cuit with the said electric motor. 

4. A ventilating apparatus comprising an 
air-inlet opening at the lower part of an 
apartment, a butterfly-valve therein, a weight 
or its equivalent applied to hold said valve 
normally closed, an electric motor applied to 
actuate said valve to open the same against 
the action of said weight, an air-exit open 
ing at the upper part of Said apartment, a 
valve for controlling the same having a rota 
tive valve-disk, a thermostat for turning said 
disk attached to and moving with the same, 
an electric contact device actuated by the 
movement of said disk and in electric con 
nection with the said motor, and means for 
heating the air admitted through said air 
inlet opening. 

In testimony that I claim the foregoing as 
my invention I affix my signature, in pres 
ence of witnesses, this 2d day of August, A.D. 
S98. 

OSCAR L. BILLINGS. 
Witnesses: 

FREDERICK T. FRIES, 
PAUL N. WAN ZANT, 
HAUPT HENTZ. 
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