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UNITED STATES 

Re. 17,646 

PATENT OFFICE 
EMIL. T. JOHNSSON, OF CHICAGO, ILLINOIs 
TEMPERATURE-CONTROLLING APPARATUS REISSUED 

Original No. 1,682,227, dated August 28, 1928, Serial No. 95,910, filed March 19, 1926. Application for 
reissue filed January 21, 1930. Serial No. 422,689. 

This invention relates to apparatus adapt 
ed for controlling temperature, as in con 
nection with heating systems for buildings 
employing vapor, steam, hot water or the 
like or for regulating the temperature in 
chambers or receptacles in connection with 
chemical processes, and to certain tripping or 
actuating devices which may be used there 
with. 
The objects of this invention are to provide 

an improved apparatus for controlling the 
temperature of a radiator by controlling the 
heating fluid passing to the same; to provide 
an automatic temperature control for fluid 
heating systems; to provide an apparatus of 
this character which will control the heat 
through a minimum change in the tempera 
ture of the room, that is, to provide means 
whereby the temperature of a room may be 
controlled or kept within a very few de 
grees or small range of variation; to provide 
means whereby the steam or heating fluid 
may be utilized for actuating the radiator 
valve; and to provide such other novel fea 
tures and improvements in the details of con 
struction, and more particularly in the de 
tails of the controlling valve operating 
mechanism and tripping devices which are 
constructed to operate with a minimum 
amount of friction as will be described more 
fully hereinafter. 

In the accompanying drawings illustrating 
a preferred form of my apparatus; 

Figure 1 is a side view of a radiator with 
a controlling apparatus connected therewith, 
parts being broken away or shown in cross 
section for convenience in illustration; 

Figure 2 is a side view of the wall thermo 
stat, with cover, or casing; 

Figure 3 is a sectional view of the wall 
thermostat and controlling valve and parts 
connected therewith ; 

Figure 4 is a sectional view taken on the 
line 4-4 of Figure 3; 
Figure 5 is a detail illustrating the pivoting 

of two of the tripping or controlling valve 
operating members; and 

Figures 6, 7, and 8 are diagrams illustrat 
ing the operation of triting devices or . 

mechanisms used for actuating the control 
valve. 
As shown in these drawings, the radiator 

6 is provided with a supply pipe 7, this being 
a single pipe system, although the device 
may be applied to other types of heating 
systems. The supply valve 8 has a stem 9 
which is actuated by an expansion member 10 
for opening and closing the valve, but as this 
is fully described and shown in my copend 
ing application for thermostatic temperature 
regulators, Serial No. 19,418, filed March 30, 
1925, a detailed description is not necessary. 
A pipe 11 leads from the expansion member 
10 to a closed chamber 12 and these parts 
are filled with any suitable liquid, such as 
alcohol or oil, or other liquid preferably hav 
ing a high coefficient of expansion. The ar 
rangement is such that when the liquid in 
the chamber 12 is heated it will expand and 
cause the expansion member 10 to open the 
valve 8, this valve being held in closed or 
normal position by means of a spring 13. 
The chamber 12 is to be heated at times 

by means of steam from the main supply for 
the system, or supply pipe 7 in order to ac 
tuate the valve 8. For this purpose a pipo 
14 is connected at one end to the intake pipe 
7 or, as shown, to the valve 8 below its seat 
and at the opposite end is connected with a 
control valve 15. A pipe or tube 16 leads 
from the valve 15 to a pipe or passageway 
17 which extends through the chamber 12. 
The pipe 17 is connected by a pipe 18 with the 
opposite end of the radiator as shown at 19. 
The parts are preferably arranged so that 
the pipes 14 and 18 will pitch downwardly, 
as shown, in order to permit any air therein 
to flow downwardly into the radiator or sup 
ply pipe. The opening from the pipe 18 to 
the radiator is preferably restricted or com 
paratively small so that if any steam tends 
to pass backwardly therethrough, it is apt 
to be stopped by the water of condensation 
in the pipe and will therefore not pass up 

55 

60 

65 

70 

5 

80 

85 

90 

95 
to the heating pipe or tube 17. If a two 
pipe system is used, the pipe 18 may lead to 
the return pipe if desired. 
The thermostatically operated control 
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vices for operating the same which are shown 
particularly in Figures 3 to 8 form some of 
the most important features of this inven 
tion. The thermostat 20 may be positioned 
on the wall as indicated in Figure 1 or lo 
cated at such position as may be desired in 
the air or medium in which the temperature 
is to be controlled. This thermostat com prises a cylinder or body portion 21 which 
is closed to the atmosphere and which has an 
expansion member, commonly called a dia 
phragm 22 mounted therein. This dia phragm is normally held in extended posi 
tion by a spring 23, but may be shortened or 
collapsed by means of a bolt 24 and nut 25 
as will be readily understood from Figure 3. 
The cylinder 2 is connected by a pipe 26 
with a closed chamber 27 at the end of the 
valve 15. The cylinder pipe and chamber 
are filled with any suitable liquid, preferably 
having a high coefficient of expansion such 
as alcohol or oil, and care should be used to 
see that no air remains in these parts. It 
will be seen that pressure on the liquid or 
fluid in these parts may be adjusted by ad 
justing the diaphragm, 22. 
A diaphragm or bellows 28 is arranged in 

the chamber 27. The outer end or head of 
the diaphragm is connected with a pin. 29, 
and the inner end is secured to a tubular ex 
tension or cap 30 which is screwed to the body 
31 of the controlling valve 15. The upper 
end of the pin 29 as shown in Figure 3 is pro 
vided with a bearing 32, preferably of the 
knife-edge type which engages with a slot or 
groove 33 in a lever 34. This lever engages 
at one end with a fulcrum 35 on a ring 36 
which is securely clamped between the body 
31 and cap or extension 30. The other end of 
the lever is provided with a groove 37 which 
is engaged by a bearing 38 on a bell-crank or 
angular shaped lever 39. This lever is pro 
vided on either side with bearings 40 by 
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means of which it is fulcrumed in the slots or 
grooves 41 in the lower side of the ring 36. 
The upper end of the lever 39 is provided 
with a branch 42 which engages with a tubu 
lar piston 43 which slides in a tubular cap or 
bearing 44 in the side of the valve body 31. A 
spring 45 tends to press the tubular piston to 
the right and consequently to swing the lever 
39 in the same direction. A vibrating tongue 
or arm 46 is pivoted at its lower end in slots 
or grooves 47 in the ring 36, this end of the 
tongue being bifurcated in order to straddle 
the lever 39. The upper end of the tongue is 
provided with a slot 48 and fits freely in a 
groove 49 in the plug or valve proper 50 of 
the controlling valve 15. This plug engages 
with a seat 51 for controlling the outlet 52 
which is connected with the pipe 16. The 
seat is formed in a threaded connection 53 
which is screwed into the valve body, as 
shown, and which carries a bracket 54 having 
a bearing 55 for the valve stem 56. 

1,6-its 

A swinging arm or tappet 57 is pivoted at 
58 to the lever 39 and is adapted to actuate 
with the corresponding portion of the lever 
through a hole 59 in the vibrating tongue 46. 
The lower end of the lever is provided with 
projections 60 and 61 which are adapted to 70 

strike or engage at times with the opposite . 
sides of the tongue 46. A spring 62 has one 
end secured at 63 to the lever 57 and the other 
end secured at 64 to the tongue 46. 
The operation of the tripping or valve con 

trilling mechanism will be readily under 
stood from diagrams in Figures 6, 7, and 8. 
Figure 6 illustrates the parts in position with 
the valve closed. When the pressure is re 
duced on the lever 34 by the pin 29, the lever 
39 will be gradually swung to the right. As 
the pivot 58 passes toward the tongue 46, the 
spring 62 will be elongated and its tension in 
creased until the pivot passes the tongue. It 
will be seen that during all of this time the 
spring not only tends to pull the projection 61 
against the tongue but also tends to hold the 
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upper end of the tongue against the valve plug " 
50, thereby holding the valve in closed posi 
tion. As soon as the parts pass the dead cen 
ter, the spring 62 will pull the lower end of 
the arm 57 in the opposite direction or toward 
the left and will cause the point 63 to pass the 
dead centers of the tongue and the spring will 
pull the tongue to the left to cause it to snap 
and open the valve. As the lever 57 contin 
ues to swing, the projection 60 will strike the 
tongue 46 on the right hand side, which will 
further insure the opening of the valve. It 
will also be seen that after the parts have 
moved to open position as shown in Figure 8, 
the upper end of the spring 62 will then be 
pulling on the tongue 46 to hold the valve in 
open position. On account of this quick open 
ing and closing action, the valve will always 
be either completely open or completely 
closed, and there will be little or no possibili 
ty of steam leaking past the same. Further 
more, on account of the snappy action of the : 
arm 57 and the striking of the sides of the 
tongue, the parts are not apt to stick but will 
be positively moved at such times as desired. 
While the above described arrangement is 

sufficient for most purposes, I have shown 
means for providing for a more delicate or 
closer adjustment whereby the temperature in 
a room may be regulated through a very nar 
row range, or within a fraction of a degree. 
For this purpose, the pipe 26 is provided with 3 
a branch 65 which connects with a tube or 
thermostatic body 66 which is closed at its 
upper end and extends into the pipe or pas 
sageway 17. The lower end of the pipe has a 
packing or gland 67 for making a tight con 
nection with the tube 66 and for permitting 
its adjustment, the branch pipe 65 being suffi. 
ciently flexible to allow this tube to be raised 
or lowered in the chamber. 
With this explanation of the parts, the op 
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eration of the device as a whole may be readily 
understood. Assuming that the valve 15 is 
opened and steam is passing through the pipe 
14, valve 15, chamber 17 and pipe 18 to the 
radiator, the liquid in the chamber 12 will 
be heated and expanded and will cause the ex 
pansion member 10 to open, the valve 8 as 
shown in Figure 1, and steam or heating fluid 
will be supplied to the radiator. As soon as 
the temperature in the room reaches the pre 
determined point, the liquid in the thermo 
stat or thermoscope will expand and will ex 
ert pressure on the bellows or diaphragm 28. 
This causes the pin 29 to press against the 
lever 34 which in turn will swing the lever 
39 to the left and when the arm 57 passes the 
(lead center, the tongue 46 will swing to the 
right and close the valve 15. As soon as this 
occurs the temperature in the chamber 12 will 
fall rapidly and as the liquid contracts, the 
pressure in the expansion member 10 will be 
reduced and the valve 8 will be closed by the 
spring 13, thereby shutting off the heat to the 
radiator. When the tube 66 is used, it will 
be noted that it will be heated to a much high 
er temperature than the thermoscope. As the 
tube 65 is comparatively small, this heat will 
not be transmitted to the thermoscope or 
other parts connected therewith. As soon as 
the steam is cut off from the chamber 17, 
there will be a rapid fall in the temperature 
of the tube 66 and by properly proportion 
ing and adjusting this member a change in 
pressure produced therein may be utilized 
for controlling the pressure in the chamber 
27 whereby a less variation will be necessary 
in pressure from the thermoscope so that the 
thermoscope may be adjusted to regulate the 
temperature of the room within a fraction of 
a degree. In other words, when the stern 
reaches the chamber 17, the pressure pro 
duced in the tube 66 will be added to the 
pressure which will be later created in the 
theimoscope and the valve may be closed 
more promptly than if the pressure of the thermoscope Alone were relied upon. 

It will of course be apparent that my ap 
paratus may he located in any suitable man 
her and the parts may be changed or ar 
ranged differently for different conditions, 
and therefore I do not wish to be limited to 
the exact arrangement herein shown and de 
scribed except as specified in the following 
claims, in which I claim: 

1. In an apparatus of the character set 
forth, the combination of a heat exchange 
member, a supply for said member, a supply 
valve, an expansion member for opening said 
valve, a chamber connected with said expan 
sion member but remote therefrom, liquid 
in said chamber and expansion member, a 
passageway from the supply through the 
chamber to the heat exchange member for 
supplying heat to said chamber, a valve for 
controlling said heat supply to the chamber, 

and thermostatic means for actuating said 
valve. s 

2. In a heat controlling apparatus, the con 
bination of a radiator having a supply pipe, a supply valve for said pipe, a spring tend 
ing to hold the valve in closed position, an 
expansion member for opening the valve, a 
chamber, a pipe connecting the chamber with 
the expansion member, liquid in said cham 
ber, pipe and expansion member, a passage 
way through said chamber, a pipe leading 
from the supply pipe to the passageway, a 
valve for coRI. the passage through said 
pipe, a connection from the passageway to 
the radiator, means for opening and closing 
the last named valve and thermostatic means 
for actuating said opening and closing means. 

8. A controlling device comprising a body 
having an outlet, a movable valve plug for 
controlling said outlet, a vibrating tongue for 
liloving said plug, a lever pivoted in the body, 
means for swinging said lever, an arm piv 
oted to said lever at a point so that the pivot 
will pass the tongue when the lever is swing, 
a tension spring between the tongue and arm 
for swinging the arm and tongue, said arm being provided with projections adapted to 
engage with either side of the tongue when 
the arm is swung past dead center. 

4. A controlling valve comprising a body 
having an outlet, a valve member for open ing and closing the outlet, a tongue for ac 
tuating said member, a lever, a spring tend 
ing to hold said lever in normal position, an 
arm pivoted to the lever, an overflow spring 
between the arm and tongue, projections on 
said arm for engagement with the sides of 
the tongue, when the arm is swung by the 
spring, and means for swinging said lever, 
the arrangement being such that when the 
lever is swung a predetermined distance, the 
pivot for the arm will pass a dead center and 
the spring will swing the arm and tongue for acitating the valve. 

5. A controlling valve comprising a body, 
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a pressure chamber at one end of the valve, . 
a bellows mounted in said chamber, a pin 
actuated by said bellows, a lever engaged by 
said pin, a bell crank lever actuated by said 
lever, a spring tending to hold the bellcrank lever in normal position, an arm pivoted to 
the bell crank lever and having projections 
at its free end, a tongue pivoted in the valve 
body, a closure actuated by said tongue for 
closing the valve outlet, and a spring secured 
to the tongue and arm, the arrangement be 
ing such that when the arm pivot passes the 
tongue, the spring will swing the arm and 
tongue, substantially as described. 

6. In an apparatus of the character set 
forth, the combination of a thermostat com 
prising a closed cylinder, an adjustable dia 
phragm in said cylinder, a controlling valve, 
a chamber at one end of said valve, a pipe 
leading from the cylinder to the chamber, 
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liquid in said cylinder pipe and chamber, a 
bellows mounted in said chamber, a pin con 
nected with said bellows and adapted to be reciprocated thereby, a lever engaging with 
said pin, a bell crank lever engaging with 
the first named lever, a spring tending to hold 
the bell crank lever in normal position, a valve, a pivoted tongue for actuating said 
valve, and a spring actuated overthrow arm 
connected with the bell crank lever and 
tongue for swinging the tongue to open and 
close the valve. 

7. The combination with a radiator, of a 
supply pipe, an inlet valve, a spring tending 
to close said valve, an expansion member for 
opening the valve, a chamber connected with 
said expansion member and having fluid 
therein, a passageway through said chamber, 
a connection from the supply pipe to said 
passageway, a controlling valve for regulat 
ing the steam through said passageway, a 
connection from the passageway to the radi 
ator, a thermostat connected with said con 
trol valve, and an adjustable tube in said 
passageway also connected with the control 
valve and adapted to coact with the thermo 
stat for actuating said valve. 

8. A valve construction comprising a body 
having an outlet at one end thereof, a cap 
threaded to the opposite end, a ring mount 
ed between the cap and body, a closed cham 
ber at the outer end of the cap, a bellows 
mounted in said chamber and adapted to be 
compressed by pressure in the chamber, a 
pin secured to the bellows and projecting through the cap, a lever pivoted on said rin 
and engaging with said pin, a bell cran 
lever also pivoted on the ring and having a 
bearing engaging with the first named lever, 
a spring tending to hold the bell crank lever 
in normal position against the pressure of 
the bellows, a g pivoted to said ring and 
extending over the bell crank lever, a valve 
member actuated by said tongue, an arm piv oted on the lever and having projections 
adapted to strike on either side of the tongue, 
and a spring between the arm and tongue, 
the ge. being such that when the 
ivot of the arm passes the tongue in either SE, the spring will operate to swing 

the arm and tongue, substantially as de 
scribed. 

9. In an apparatus of the character set 
forth, a control valve for controlling the pas 
sage of heating fluid, a liquid thermostat for 
operating said control valve, a secondary 
thermostatic body connected with the first 
named thermostat, said body being positioned 
so that it is subjected to the action of the 
heating fluid passing through said control 
valve. 

10. The combination of a main lever, 
means for operating said lever, a secondary 
lever pivoted to said main lever, a vibrating 
tongue, a spring connected with said sec 
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ondary lever and said tongue, saidleyers be 
ing so arranged that a movement of the main lever Will swing the pivot of the secondary 
leyer and cause the secondary lever to be 
tripped by said spring which in turn will 
actuate the vibrating tongue. 

11. The combination of a main lever, means for operating said lever, a secondary 
lever pivoted to said lever, a vibrating 
tongue, a spring connected with said sec 
ondary lever and said tongue, said levers be 
ing so arranged that a movement of the main 
lever will swing the pivot of the secondary 
lever and cause the secondary lever to be 
tripped by said spring and strike the vibrat 
ing tongue and also to permit the spring to 
Swing said tongue. 

12. In a trip mechanism, a lever to be 
tripped, said lever being actuated by a sec 
ond lever which, while it is in motion, dis 
places the fulcrum of a spring connecting 
the swinging ends of both levers thereby 
causing said first lever to be tripped, said 
secondary lever also striking a hammer blow 
on the first lever. 

13. The combination with a pivoted lever 
to be tripped, of an arm having a movable 
pivot, a spring connecting the free end of the 
arm and the free end of the lever, means for 
moving the pivot of the arm under predeter 
mined conditions and means carried by the 
arm for striking the lever when the arm 
swings to trip the lever. 

14. In a controlling apparatus, a main 
lever 39 adapted to vibrate through a given 
arc, an arm 57 pivoted to the free end of said 
lever, a lever 46 which is to be swung, a spring 
connecting the free end of the arm and the 
free end of the last named lever and adapted 
to swing the last named lever when the pivot 
of the arm passes dead center and means car 
ried by the arm for striking the last named 
lever as the arm reaches the limit of its move 
ment. 

15. In a trip mechanism, a lever to be 
tripped, said lever being actuated by a 
second lever fulcrumed to a third lever, the 
arrangement being such that a movement of 
the third lever will swing the pivot of the 
second lever thereby displacing the fulcrum 
of a spring which is connected between the 
free ends of the first and second named levers 
and causing said second lever to swing and 
displace the fulcrum of the spring relative 
to the first lever causing said first lever to be 
tripped and also to strike a hammer blow on 
said first lever. 

16. The combination with a pivoted lever 
to be tripped, of an arm having a movable 
pivot, a spring connecting the free end of 
the arm and the free end of the lever, means 
for moving the pivot of the arm under pre 
determine iO, and means coacting 
with the arm and lever for stopping the arm. 

17. The combination of a main lever, 
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means for operating said lever, a secondary 
lever it. to ES main lever, a vibrating 
tongue, a spring connected with said second 
ary lever and said tongue, said levers being 
so arranged that a movement of the main lever will swing the pivot of the secondary 
lever and cause the secondary lever to be 
tripped by said spring which in turn will 
actuate the vibrating tongue, said secondary 

10 lever having stop members thereon so posi 
tioned that when said lever is at the limit of 
its movement in either direction, one of said 
members will engage a coacting stop posi 
tioned at substantially the center of oscilla 

5 tion. 
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