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UNITED STATES PATENT OFFICE. 
NATHAN WISE, OF NEW YORK, N. Y. 

THERMOSTATIC VALWE-CONTEROLING MECHANISM, 

1,030,36. 

To all whom it may concern. 
Be it known that I, NATHAN Wise, a citi 

zen of the United States, residing at New 
York, in the county of New York and State 
of New York, have invented certain new and 
useful Improvements in Thermostatic Valve 
Contraling Mechanism, of which the fol 
lowing is a specification. 
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The invention relates to thermostatic 
valve controlling mechanism and more 
particulary to mechanish of this character 
for use in connection with what are known 
as storage water heaters. The primary ob 
jects of the invention are; the provision of 
an improved quic, acting mechanism ther 
mostatically controlled, of very direct, posi 
tive and reliable action; the provision of a 
mechanism ( the character specified having 
means whereby the violence of the ignition 
explosion is reduced to a minimum; the pro 
vision of improved safety means for secur 
ing the closing of the valve in case the quick 
acting mechanism for controlling the valve 
is accidentally prevented from operating; 
and the provision of means whereby the 
range of operation of the valve may be read 
ily and accurately adjusted. Certain em 
bodiments of the invention are illustrated in 
the accompanying drawings, wherein :-- 
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valve in section, 
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Figure 1 is a general view showing the 
application of the apparatus to a storage 
water heater, Eig. 2 is a side elevation of the 
valve operating mechanism, with the gas 
valve in section, Fig. 3 is a section on the 
line II-III of Fig. 2, Fig. 4 is a plan 
view of a modified form of adjusting means, 
Fig. 5 is a side elevation of a modified form 
of alypting his with the gas Fig. 6 is a side elevation 
of a part of the apparatus of Fig. 5, Fig. 
illustrates in plan view a modified detail of 
(, onstruction, and Fig. 8 is an enlarged de 
tail view of one of the catches or detents 
eng in the device as shown in Fig. 5. Referring to the general arrangement as 
shown in Fig. 1, A is the reservoir or tank 
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of a storage system, which tank is provided 
with the cold water inlet pipe B connected 
to the main, and the outlet pipe C for hot 
water; D is a coil heater provided with the 
battery of burners E, and connected with 
the reservoir A by means of the pipes F and 
G; H is the gas pipe provided with the 
intain branch I, leading to the battery of 
burners E and with the branch leading 
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controlling the flow of fuel through the 
pipe I; and M is a quick acting mechanism 
for controlling the gas valve L, such quick 
acting mechanism fin. operated by the 
thermost at N lying in the casing O outside 
of the reservoir A, but connected to such 
reservoir by means of the circulation pipes 
P and Q. 
The character of the thermostatic control 

ling means will be seen by reference to Figs. 
1 and 2. The casing N is filled with a liquid 
such as ether having a high coefficience of 
expansion, and this casing is connected with 
the corrugated expansion member 1 by 
means of a pipe 2. A rise of temperature 
in the casing N causes the liquid therein to 
expand, and the forcing of this liquid into 
the corrugated member 1 tends to carry the 
front end of such member forward, the rear 
end of the member 1 being supported upon 
the flange 3 of the suporting framework 4. 
On a lowering of the temperature in the 
casing N a reversed movement of the front 
end of the member 1 occurs, such movement 
being assisted by the spring 5, which bears 
upon the bracket 6 carried by the frame 4. 
The valve casing I is provided with the 

controlling valve mounted upon a stem 8, 
which stem has a shoulder 9, and a portion 
10 of reduced diameter extending from the 
shoulder 9 to the rear end of the stem. 
Mounted slidably upon this reduced portion 
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10 of the stem is a sieeve 11, which sleeve is 
provided with the disks 12 and 13 integral 
with the sleeve, the said sleeve being held 
in the position shown with the disk 12 
against the shoulder 9 by means of the rela 
tively light spring 14 interposed between the 
disk 13 and the washer 5 carried by the 
reduced portion 10 of the valve stem. 
Mounted oosely and slidably upon the 
sleeve 11 is the cross head 16, which cross 
head is secured at its ends to the guide 
frame 17, such frame being slidably sup 
ported for longitudinal movement upon a 
pair of upstanding. brackets 18 and 19 car 
ried by the frame 4. The rear end of this 
frame 17 is provided with the forwardly 
projecting member 20 which passes freely 
through the upstanding fiange of the 
bracket, 6. The rear end of this frame 17 is 
engaged by the front face of the corrugated 
member 1, and from the foregoing descrip 
tion it will be seen that this frame with its 
cross head 16 follows the movement of the 

to the pilot light is; L is the gas valve for front end of the member 1, so that the move 
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ment of the cross head 17 is governed by the 
temperature of the liquid in the thermostat 
casing N. 
Mounted adjacent the sleeve 11 is the piv 

oted detent or catch 21 normally held in 
the position shown in Fig. 2 by means of 
the leaf spring 22 bearing against the back 
of the detent. Intermediate the cross head 
16 and the disk 12 is a spring 23, which 
spring 23 is placed under compression as 
the cross head 16 moves to the left by reason 
of the fact that the disk 12 which supports 
the left hand end of the Spring is held 
against movement to the left by the detent 
21. Until the detent 21 is released therefore 
there will be no movement of the gas valve 
7, and after the detent 21 is released, the 
spring 23 will expand and snap the valve 
shut suddenly. The release of the detent 21. 
at the proper time is secured by means of 
the dog 24 lying beneath the sleeve 11 and 
having one end lying in the path of move 
ment of a lug 25 (see Fig. 3) upon the cross 
head 16, and the other end 26 upturned and 
adapted to bear against the front side of the 
detent 21. When the cross head 16 moves 
sufficiently to the left therefore to engage 
the end of the dog 24, the other end of the 
dog will press the detent 21 outward and 
release the disk 12, permitting the valve 7 
to snap shut. The dog 24 is pivotally 
lmounted upon the end of the indicatol' arm 
27 as indicated in dotted lines in Fig. 2, and 
Such arm 27 is in turn pivotally mounted 
upon the frame 4 by means of the screw 28. 
It will be seen that the position of the dog 
24 may be shifted bodily by the movement 
of the indicator arm 27, and that the time 
at which the release of the detent 21 occurs 
will be dependent upon the position of the 
indicator arm. The dog 24 is normally 
held in the position indicated by means of 
the leaf spring 29. In case the stem S 
should stick in its stuffing box after the re 
lease of the detent 21, or in case the mecha 
nism should fail to operate to release the de 
tent 21 at the proper time, the valve 7 will 
still be closed, and an over heating of the 
water in the reservoir avoided. This is ac 
complished by the engagement of the mem 
ber 20 with the washer 15 carried by the 
rear end of the stem 8, the distance between 
the member 20 and the washer 15 being such 
that these parts will not come into engage 
linent unless the quick acting portion of the 
mechanism fails to work and the tempera 
ture of the water rises above the point for 
which the quick actuating mechanism is set. 
In order to prevent injury to the valve 7 
due to too great a movement of the mem 
ber 20 under the conditions as just de 
scribed, the front end 30 of the valve stem 
8 is mounted to slide freely through the 
valve disk the spring 31 being interposed 
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by the valve stem, and the opening through 
| tie valve being closed by means of the screw 
cap 33. 
The means whereby the quick snap open 

ing of the valve is secured when the tem 
perature of the water in the reservoir drops 
below a predetermined point is substantially 
the same as that just described for securing 
the quick closing of the valve, the primary 
difference being that the detent 34 is pro 
vided with two holding faces 35 and 36 
instead of a single holding face as is the 
case with the detent 21, such holding sur 
faces being provided upon this detent 34 
in order to secure a two stage opening of 

pose to be hereinafter described. The de 
tent 34 is normally held forward by means 
of a leaf spring 37, and is actuated by a dog 
3S corresponding to the dog 24 heretofore 
described, such dog 38 being pivotally 
mounted upon the end of an indicator ariin 
39. A spring 40 is provided upon the sleeve 
11, Stich spring being interposed between the 
cross head 16 and the disk 13 and corre. 
sponding to the spring 23 upon the other 
side of such cross head. With the parts as 
indicated in Fig. 2 the temperature of the 
Water in the casing O has just dropped to 
90 degrees, and the cross head 16 has moved 
sufficiently to the right to engage the end 
of the dog 38 with the result that the other 
end of the dog 38 has engaged the detent 
34 and moved it to the position shown, thus 
permitting the valve stem 8 to move sud 
denly to the position indicated, and permit 
ting a full flow of gas past the valve 7. The 
two faces 35 and 36 upon the detent 34 are 
provided in order that the valve 7 may not 
arrive. at its complete full open position at 
one movement. It has been found that 
where the gas valve is moved in one move 
ment to full open position too great a quan 
tity of gas accumulates in and about the 
burners E before ignition from the pilot K. 
occurs, so that upon such ignition there is 
an explosion of more or less violence, which 
explosion is not only detrimental to the ap 
paratus but is undesirable, because of the 
noise incident to the repeated and periodic 
explosions, and the fact that users of the 
apparatus become apprehensive as to its 
safety. It has been found that these explo 
sions may be largely eliminated by first per 
mitting the valve to open slightly and then 
after momentarily holding the valve in this 
osition of partial opening, giving it its 
al movement to full open position. When 

the valve 7 is in full closed position, the sur 
face 35 on the detent 34 engages the face of 
the disk. The preliminary movement of the 
detent by the dog 38 causes the detent to 
move to the rear sufficiently to allow the disk 
13 to move so that it engages the surface 36 
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further movement of the dog 3D completely 

heated. 

38 to move back to its normal position, the 
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disengages the detent from the disk, pernit 
ting a fill opening of the valve, 

Starting with the parts at the position in 
dicated in Fig. 2, and with the water in the 
reservoir at a temperature of about 90 de 
grees, the operation is as follows. The valve 
7 is in full open position so that there is a 
free flow of gas to the battery of buriers, 
E. and the water in the reservoir is rapidly 

is such heating continues, the liquid is the casing N expands, causing the 
member 1 to expand and carry the frame 17 
arid cross head 16 to the left. This move 
ment of the cross head 16 permits the dog 
detent 34 moving forward to a position in 
which it is ready to engage the disk 13. The 
movement of the cross head 16 to the left 
upon the sleeve 11, also produces a con 
pression of the siring 23, which compres 
sion continues until the cross head engages 
the end of the dog 24, at which time the 
water in the reservoir has reached a tem 
perature of nearly 140 degrees. A further 
ii) ovement of the ci'oss head to the left 
causes the dog 24 to disengage the detent 
21 from the disk 12, so that the expansion 
; : the spring 23 causes the valve 7 to snap 
sh it entirely tutting of the supply of gas. 
As the water in the reservoir cools or as . 
the hot wate; in the reservoir is withdraw: 
theref's); the reve'se action occurs, and the 
front ent of the corrigated member 1 moves 
to the right, the frame 17 and the cross 
head 113 being carried there with by the 
sprijg 5. The detent 3-4 engages the face 
of the disk 13 and prevents its movement 
to the right, after which the spring 40 is 
gracially coin 'essed until the water in the 
reservoir reaches the temperature for will in 
th: theriost at is set, at which title the en 
gasterient if the cross lead 16 with the dog. 
3S first partially disengages the detent 34. 
f' in the lisk 13, and thc, filly disengages 
it, perhitting the valve to nove ( (; open po 
isition, which movement completes the cycle : 
of operatio. ' 

In Fig. a tant dified a "angement of indi 
('at r aris, dogs at devel is is shown. In 
this arrangement the pivot points 40 and 41 
of the indicator a 'ins 42 and 43 are coinci 
tent with that of the detents 44 and 45. and 
?he logs 443 and 47 are carried intern ediate 
the pivot points 40 and 41, and the ends of 
the ilicati' arms 42 and +3. At this ar 
'aire le:) as in tie : "raige:Tient iig. 2. 
the yoye (ent of the indicato' airns shifts 
; he dogs iodily, so that the points at which 
tie waive is operated may be varied to suit 
conditions. in this construction as in the 
constrictic of Fig. 2, the ends of each of 
the inficator arms are in two parts, the parts 18 lying behind the indicator Segnient 
ind the pointer's 49 to the front of such indi 

3. 

'ator, a screw 50, being provided for clamp 
ing the parts 4S and 49 tightly against the 
indicator segment to prevent accidental 
novenient of the aim. In this connection 
it will be seen that any movement which is 
given to the dogs is greatly magnified at the 
lipper ends of the indicating arms, so that 
a very accurate adjustment can without dif 
ficulty he made by anyone. 

In Figs. 5 and 6 a modified form of ap 
parat is is shown, the principle of such ap 
parat its and its general method of opera 
tion being 'ecisely the same however, as 
that of the apparatus shown in Fig. 2. The 
principal distinction in the apparatus over 
that of Fig. 2 resides in the fact that the 
dogs $24 and 3S of the apparatus of Fig. 2 
are done away with, and the detents are ac 
titated directly from the cross heads. Briefly 
stated, the principal parts as shown in Figs. 
5 and 6 are as follows. L' is the gas valve, 
4' is the fraule upon which the apparatus is 
mounted, 7 is the gas valve provided with 
the stela S' ti) which is secured the sieeve 
1J provided with the disks 12' and 13", 1" 
is the 'o' i' tigated member, 17 is the frame 
'arrying at its front end the cross head 16 
and normally held to the rear by means of 
the spring 5 bearing at its fr(11t end against 
the racket 6, 23' and 40' are the compres 
sion springs mounted upon the sleeve 11, 
and 21 and 34’ are the (tetents for coöper 
ating with the disks 12' and 13. The dogs 
21 and 34 are held normally forward by 
1) eans of the leaf springs 22 and 37, and 
are provided at their rear ends with the ad 
justing screw's 51. These screws are pro 
vited at their ends with the balls 52 held in 
position in the ends of the member's 51 by 
turning in slightly the edges 53 of the 
scekets in which they are mounted. Slots 
54 are provided through the heads of the 
screws for engagenient with a tool when it is 
desired to a dist the screws. The acttia 
tion of the detents is secure directly by the 
engagement of the cross hea is 16' with the 
c)( is of the screw's 51. 

Fig. 7 illustrates the application of a 
in eas to the member 22' whereby it variable 
; (iiatio of wave stein s” froi such lein 
be lay be sect rect. This is secrett by 
ineas of the cap iii) which is threaded upon 
the ent of the lenber 22. 

any other ein loodinents of the road in 
ventioi involved obviously night lic tale. 
The primary featre of the invention is the 
royision of the near is whereby the valve 

is Felt against unil veinent intil the yield 
iing ne: is eployed is energized by the ther 

(static -ie) ent, which operates to release 
the valve at a relet (ei'i inel tie. While I 
prefer to itse as the yielding means coil 
sirings which are placed inder compres 
sion, it is olivio is that other style: () springs 
placed under st'ess it other way... than coin 
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pression might be employed, or some other 

the detent is noved to release the valve after 

a 

elastic medium other than springs might be 
utilized without departing from the inven 
tion as defined in the claims. It will also be 
clear that the invention is not limited to the 
character of thermost at shown, or to the par 
ticular use shown. 
Having thus described my invention and 

illustrated its use, what I claim as new and 
desire to secure by Letters Patent is the foll lowing:- 

1. In combination, a thermostatic element, 
a valve, a detent for holding the valve in 
open position, yielding means operated by 
the thermostatic element and tending to 
close the valve. means operated by the move 
ment of the thernostatic element whereby 
the detent is moved to release the valve after 
the yielding means has been energized by 
the thermostatic element, a second detent for 
holding the valve in closed position, yield 
ing means operated by the thermostatic ele 
ment and tending to open the valve, and 
means operated by the movement of the 
thermostatic element whereby such second 
detent is moved to release the valve, after 
the last mentioned yielding means has been 
energized by the thermostatic element. 

2. In combination, a thermostatic element, . 
a valve, a detent for holding the valve in 
open position, yielding means operated by 
the 'hermostatic element and tending to 
close the valve, means operated by the move 
ment of the thermostatic element whereby 
the yielding means has been energized by 
the thermostatic element, a second detent for 
holding the valve in closed position, yield 
ing means operated by the thermostatic ele 
ment and tending to open the valve, means 
operated by the movement of the thermo 
static element whereby such second detent 
is moved to release the valve, after the last 
mentioned yielding means, has been ener 
gized by the thermostatic element, and yield 
ing means for normally moving the detents 
reaches its extreme positions. 

3. In combination, a valve, a thermostatie f. 

element, and quick operating mechanism in 
termediate the valve and thermostatic ele 
ment comprising means for holding the 
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valve in closed position during a predeter 
mined movement of the thermostatic ele 
ment, and opening means acting in conjunc 
tion with the holding means whereby the 
'alve is first moved suddenly to partially 
open position, stopped, and then moved sud 
dely again to filler open position. 
4. In combination, a valve, a thermostatic 

element, and quick operating mechanism in 
termediate the valve and thernostatic ele 
ment comprising yielding opening means for 
the valve means for holding the valve in 
closed position during a predetermined 
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movement of the thermostatic element, dur 
ing which movement the yielding opening 
means is energized, and means operated by 
the thermostatic means whereby the means 
for holding the valve in closed position is 
actuated to permit a two stage quick open 
*ing of the valve. f 

5. In combination, a thermostatic ele 

70 

ment, a valve, a detent provided with two 
holding surfaces for maintaining the valve 
in closed position, yielding means operated 
by the thermostatic element and tending to 
open the valve, and means operated by the 
thermostatic element whereby the detent is 
moved to release the valve after yielding 
means has been energized by the thermo 
static element, the said detent being first 
moved to release the valve from one holding. 
surface permitting a partial opening of the 
valve and then being moved to release the 
valve from the second holding surface to 
permit a fuller opening of the valve. 

{5. In combination, a thermostatic ele 
ment, a valve, a detent for holding the valve in open position, yielding means operated 
by the thernostatic element and tending to 
close the valve. a member operated by the 
movement of the thermostatic element 
whereby the detent is moved to release the 
valve after the yielding means has been en 
ergized by the thermostatic element, and 
means whereby the position of the said 
member may be adjusted to vary the time 
at which the said release occurs. 

7. In colubination, a thermostatic ele 
intent, a valve, a detent for holding the 
valve in open position, yielding means op 
erated by the thermostatic element and 
tending to close the valve, a member oper 
ated by the movement of the thermostatic 
element whereby the detent is moved to re 
lease the valve after the yielding means has 
been energized by the thermostatic element, 
and an indicator movably supporting the 
said member whereby the position of the 
said member may be adjusted to vary the 
time at which the said release occurs. 

S. In combination, a ther nostatic ele 
ment, a valve, a detent for holding the valve 
in closed position, yielding means operated 
by the thermostatic element and tending to 
open the valve, a member operated by the 
movement of the thermostatic element 
whereby the detent is moved to release the 
"alve after the yielding means has been 
energized by the thermostatic element, and 
means whereby the position of the said 
linember may be adjusted to vary the time 
at which the said release occurs. . 

9. In combination, a thermostatic ele 
ment, a valve, a detent for holding the valve 
in closed position, yielding means operated 
by the thermostatic element and tending to 
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open the valve, a member operated by the 
movement of the thermostatic element, 30 
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whereby the detent is moved to release the 
valve after the yielding means has been en 
ergized by the thermostatic element, and 
an indicator whereby the position of the 
said member may be adjusted to vary the 
time at which the said release occurs. 

10. In combination, a thermostatic ele 
ment, a valve, a detent for holding the valve in open position, yielding means operated 
by the thermostatic element and tending to 
close the valve, means operated by the move 
ment of the thermostatic element whereby 
the detent is moved to release the valve after 

S 

the yielding means has been energized by 
the thermostatic element, and safety 
actuated by the thermostatic element for 
directly moving the valve to closed position 
in case of failure of the yielding means to 
close the valve, 
In testimony whereof I have hereunto 

signed my name in the presence of the two 
subscribing witnesses. 

NATHAN WISE. 
Witnesses: 

N. GoRDON, 
JoHN W. WALLER. 
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