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To all whom ¢ may concern;

Be it known that I, Kenyerm F. Trices,
a citizen of the United States, residing at
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Thermo Safety-
Valves, of which the following is a specifi-
cation. - o a

My invention relates to a thermally op-
erated safety valve. R

The object of this invention is chiefly to
produce an outlet for ivater or other liquid
in a system of liquid distribution or circu-
lation when its temperature approaches pre-

determined degrees, and thereby prevent the.
" bursting of pipes and the consequent”dis-

ablement of said system. . -

Another object of my invention is to pro-‘

vide means for causing the valve to func-

tion at a high and a low degree of tempera-
tuve, for the prevention of pipe or system
destruction, due to the freezing or boiling of
the liquid therein contained. '

An advantage of my invention resides in
the capacity of the device (for many of its
objects) to be so designed as to particularly

- not interfere with the flow of the contents
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in the system where used and to be only
slightly visible on the outside.

Turther objects and advantages will -ap-
pear as the description proceeds. :

In the drawings illustrating
ferred form of my invention, :

Figure .1 shows a sectional view of the
safety valve, of the type to open at a low
temperature. . .

Fig. 2 represents the safety valve in posi-
tion in a fluid system, parts being broken
away to show the details within..

kR a
018, o

the 4prev-

~ for draining the pipe line both at a high

temperature and at a'low temperature. . -
Fig.

= -

. enlarged, showing a modification.
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‘Fig. 5 represents the combination valve
as indicated in Fig. 8,.with horizontal in-
stead of vertical action. : S

Fig. 6 vepresents a projected view of
Fig. 5. , : ‘

Referring now to Fig. 1, which is a cross-
sectional view of the valve, 1 indicates the
casing which contains a reservoir of mercury
2, protected at the top by a cap 3, which is
serewed into place after the said reservoir is
filled. = A cylindrical recess 4, communicat-
ing with the reservoir 2, also contains mer-

represents the combination valve.

is a section of the device, greatly.

cury from the reservoir 2 part way down to-

Specification of Létters Patent. 7 Pé],tentéd J uly 13, 1920.

ward the recess 10 in the casing.” The-mer-- °

cury in the recess 4 bears against the rod
or piston 5, positioned in a continuation of

recess 4, so designed as to travel up and
At the lower extremity

down in said recess.
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of the rod 5 is a small conical valve 6, pro--.

vided with a slot 7, to allow the free action
of a'pin 8 which is mounted in rod 5 andis
inserted into the said slot.

down- in the recess ‘4 without moving-the
valve 6 until the pin 8 reaches the upper end
of the slot 7. B s

A spring 9, which encircles the rod 5 and
bears against the upper wall of the recess 10
and ‘against the valve 6, operates on' the

valve 6 by pressing it down and keeping it

in place until the action of the rod 5 here-
inafter described becomsés sufficient. to move
the said valve. T e
Openings shown at-11 and 11" connect the
liquid in the system *(see Fig. 2) with the
valve 6 through the larger recess 10, men-
tioned more in detail later in the descrip-
tion. o '

I in It should be no- -
‘ticed that the rod 5 may ride freely up and
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At the lower end of the valve casing 1,

-and which completes the construction of the
_same, is a base 12 terminating in a nut-

shaped head 18 and containing a recess 14
larger than that shown at 4. The screw-

85

threads 15 above the head 13 are rgqgi_re'd

for screwing into a pipe line. = .
The parts just described- operate as fol-
lows: As the liquid in the- system = (see

90

Fig. 1) approacheés the freezing point, the

mercury in the reservoir 2 contracts
removes pressure from the: piston 5. The
rod 5, placed just below the mercury in the
recess 4, rises with it. As soon as-the pin
8, carried at the extremity of the rod 5. and
advancing with it, reaches the upper end
of the slot 7 of the valve 6, the said valve
6 also rises by atmospheric pressure, open-
ing vecess 14. The liquid escapes through

and =

00

the openings 11, 11’ and 14 to the open air. .
~ Referring now to Tig. 2, the part 1 repre- -
sents the casing of the safety valve, whiéch -

is of cylindrical shape. The said casing

terminates in the base 12 secured to it, said.

base being threadedly connected to the tube

105

16, as . shownat 15, and operated by the ;

head 13. , N ST
~ Tubes 16, 17 and 18 represent parts of
the pipe line, the tube 16, however, in-

110

tended simply to contain - the safety valve, - »



bottom of tube 16 and a part of the flange
19 to show. the method of assembly. Screw-

10

=

while 17 and 18, connected by the T-flange

19, form the pipe line of the required liquid. --

Sections are broken away at the top and

threads are used, -as indicated at 20 and 21,
for this purpose.
It should be noticed that the top of the
valve casing 1 does not. extend much above
the. interior surface of the main pipe line
17 and 18 which would otherwise interfere

- with: the flow of the. contents; but . far
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enough so as to come substantially in con-

“tact with the liquid and thereby make the

action produced by the thermal condition
of the said liquid possible. . The construc-
tion disclosed in Figs. 1 and 2 T do not claim
as my invention.

Furning now to Fig. 3 which renresentsr.v

a. safety. X‘lee designed to drain the ‘pipe
line at either-a minimum temperature or a
maximum temperature, 1 as before repre-

‘ senﬁs the.casing, 2 the reservoir .of metrcury,

3 the screw cap for the reservoir; and 4 the
smaller recess conneotmo the 1e€ervou 2

with the.larger recess 10, 5 represents the

piston. rod, as shown in Fig, 1.
. Valve 22 is of the piston type and is pro-

30

vided with an air passage 23, and liquid
passages. 24, 95,97 and 28, the specnl func-
tions of Wthh will be described later. 29

- shows a spring to balance the Weloht of

85

valve 22, and 30 indicates a coﬂ‘u upon
which the said spring rests.
; The. liquid passage: 26 in the valve casing

1 s so positioned that when the tempemg

ture of the surrounding atmosphere is in

- normal state, the passages 24 and 27 are

- 40

at equal distances on opposite sides of the
said liquid passage 26. One liquid passage
is all that is required in this design, as the
construction peculiar to the present figure
does not eall for more than one as indi-

“cated in Fig: 1, parts 11 and 11’

. 46

-~ b0

" partial vacuum in the recess

65

- sage 27 registers with the passage 26.

Refelrmo 10w to the. operation of this
form of the “invention, when the fluid in
the system is at.a normal.temperature the
passages 24 and 27 are so placed that the
passage. 26 is closed. ~When; however, the
temperature changes and the - contents. of
the system are in danger of freezing; the
mercury. in the reservoir 2 contracts and
the piston shaped valve 22 11ses, due to a
4 and atmos-
22 until the pas-

pheric: _pressure on wvalve
T‘*]

L tlhs 1)051t1on when the -device 15 installed

.60

‘IS usual : the flow of- contents of the said
svstem is started through the tube 16, Fig.

2, to_the said passage . 96 and the passage

2( through thé exit 28 to the open air.

advancing too-near the boiling point, the
- mercury 1n the reservoir 2 Wlll e\p%nd n

the recess 4 thus forecing the r‘od down

passage 24 through the passage 25 to the

1,346,701

and bringing the passage 24 into registry
with  the passage--26, and in this manner - -
affording an outlet tor the liquid of the ..
said system from the passage 26 and the -~ -
70

exit: 28, and thence to the open air.. :

The air passage 23 is so located in the -
valve 22 as to connect the recess 10 with
the lower section of the valve casing 1, and
consequently with the open air. ‘The dash
pot or congested action in the recess 10 will:
thus be relieved. '

In Fig. 4 the valve casing 1 is soméwhat
modlﬁed the object being to reduce the
length as much as possible, —the chief altera-
tion being in the length of the section be-
tween the reservoir ) and the recess 10." .
The shoulder on the cap 3 has been removed: .
to reduce its thickness. - - :

I will now. explain the chamctenstlcs of
the novel construction. The piston rod 31,
besicles - being considerably shortened, is
rounded at the end. A cylinder 32 fftstened
to the valve casing 1 surrounds the piston -
rod 31 and is indicated in section.. At the
lower end of the said cyllndel, a Ieans
32 has been prov1ded to secure a pair of -
levers. 34 and which may act as fulcrums
for the same.. The levers 34 are also slid-
ably fastened by a means 35 to the piston
rod 31 at.one end and to the. piston shaped.
valve 33 at the other, by like means indi--
cated at 35", B

The piston shaped valye 33 cont‘unQ cav- -
ities. 36_and 36’, a connecting recess 37 be- 100
tween the cavities 86 and. 86’ and passages
39 and 39" and an exit or outlet 40.

A spring 41 corresponds to.the one repre-
sented by 29 in Fig. 8 and is supported at’
the -base by a strlp 42 secured at each -end 108
by countersunk rivets 43, _
. The operation is as follows: The posmons o
of the relative parts as-shown in Fig. 4
are under normal conditions and operate in
diametrically - opposite .directions  to those 116
of Tig. 3, which may be explained as fol-
lows: “As the temperature approaches freez-

"
sb‘ -
85
0

95

“ing, the piston rod 31 rises. in. the recess 4,

due to the contraction- of the mercury in
the reservoir 2, thereby . drawing the ends 11§
of the levers 34 which are fastened tothe
fud piston rod. by the means indicated at

35, upward. - Now due to'the fulctum con- .
stluctlon 82’ .the opposite ends. of the said
levers will be forced. down; and.as they are 129
fastened to the piston shaped valve 33 by

~a like means to that at 35, Indicated by 85,

they will force the said plston shaped- valve S

~down and connect the opening in the valve

casing 1, shown at 38, with the passage: 39. 125

- The hqmd contents of the system can then -
In the event of the liquid .in the systenl

escape, (before freezing takes place) in the
usital manner heretofore described from the
tube 16, Fig. 2, through the opening .38; ,
thence through the passages 39 and 89" to 180"
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the exit 40 which is in contact with the

open air. ' : . :
When the temperature approaches boil-

ing, the mercury 1n the reservoir 2 expands

and forces its way down through the recess
"4, thus in turn forcing the piston rod 31

down. This then carries the shorter ends
of the levers 34 with it, and by means of the
fulcrum at 32 the longer ends of the said
levers arve forced up. The piston shaped
valve 33, which is fastened to the said levers
as indicated at 35, now travels.up and this
time a registration for fluid escape is made
by raising the bottom of the said piston
shaped valve beyond the level of the open-
ing 38, thereby forming a direct connection
with the open air.

The spring 41 is employed as a balance
for the piston shaped valve in this figure,
the same as indicated at 29 in Fig. 3.

Tt should be noticed that when the heat

" action takes place, the cylinder 32 telescopes
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into the cavity 86; also that the air passage
87, the use of which has been indicated In
the description of Fig. 8 at part 23, has been
shortened considerably.

With reference to I'ig. 5, 44 indicates the

casing for the reservoir of mercury 2, which.

is protected as usual by a cap 3, not shown
in the present figure. 4 again indicates the
cylindrical recess designed to conmnect the
mercury in the reservoir 2 with the piston 5.

Separate parts 45 and 46 comprise a le-
ver which is pivoted in the center of the de-
vice and are attached to each other by &
spring 53, which will be hereinafter more
fully described.

A plate 47 is provided with knobs 48 and

48" and an opening 49. Other openings 50

and 50’ are made in the casing 44 to connect
with the said opening 49. -

Springs 51 and 51" are fastened at one end
to the casing 44, and at the other to the
plate 47 to neutralize the position of the
said plate. ) :

52 and 52’ represent obstructions secured
to the casing 44 which prevent the plate 47
from passing either of these points when
swinging to the right or left. A spring 53
unites the two parts of lever 45 and 46 and
allows them to move independently of each
otlrer when required.

The mechanical action of Fig. 5 is as fol-
lows: As the temperature rises, the mercury:
in reservoir 2 expands (as previously de-
scribed) and forces its way into the cylin-
drical Tecess 4; this in turn forces the pis-

ton b to the left (as viewed in the drawing)

and earries the lever 45 with it.

The opposite end of lever 45, indicated at
46, then turns to. the right and finally
reaches the knob 48" a few degrees before

the danger point has been attained. The -

temperature continuing to rise, the lever end
46 forces the plate 47 also to turn to the

8

right, thereby bringing the openings 49 and -

507 over each other and allowing an escape

of the contents of the system.. - " -
This unequalizes the action of the springs

51 and 517 ‘and when the pressure has been 70

réleased upon the knob 48’ the plate 47 will

return to normal position. :

* . If there is any tendency of the ;pistoh:;rdd

5 to travel farther than is required to move
the plate 47 so as to bring the openings 49
and 50’ completely over each other, the ob-
struction 52’ is so placed as to limit the ac-
tion of the said plate; while the spring 58,

75

‘which is holding the two parts of the lever

45 and 46 together, now allows them to move 80
independently of each other and prevent the
distortion of that portion of the device.

The - opposite action will prevent. the
bursting of the pipes in the system when a
tendency toward freezing occurs. ... .8b

It will be noticed that V-shape construc- -
tion has been provided in the openings 50
and 50’. This will allow a gradation of flow
of the contents of the system when the de-
vice is in action.

In Fig. 6 the dot and dash lines indicate
the relation of the device to the pipe, an
opening having been made in the said pipe
to admit the device by screw-threads.

" While a safety valve has been described 95
as opening at the boiling or freezing point,
it should be understood that it is a matter -
of design to make the valve operate at any. .
desired maximum or minimum temperature.
While I have illustrated certain embodi-

90

100

‘ments of my invention, it should be under-

stood that it may be carried out in other
possible forms. o

I claim as my invention: :

1. A safety valve, comprising - escaps 105
means, ‘a valve controlling said escape -
means, and thermally responsive means con-
trolling said valve, whereby the escape
means is opened when a minimum tempera-
ture is reached, and is also opened when a
maximum temperature is reached. - . .

9. In a device of the character described, -
a housing, said housing being provided with - -
an escape passage, a valve controlling said

-110:

passage, thermally responsive means engag- 115 .

ing said valve, whereby the valve is opened
when a desired minimum temperature is
reached, and is also opened when a maxi-
mum temperature is reached. _

3. A safety valve, comprising a housing 120
adapted to be set in a pipe line and to bein
contact with the fluid in said line, said
housing being provided with an escape pas- -
sage, a_valve controlling ‘said passage,. and
thermally responsive means controlling said 125
valye, whereby the valve is moved to open .- o
the escape passage when a desired minimum '
temperature is reached to -drain the pipe
line, said thermally responsive means tur-
ther functioning to move said valve to open 130



said “escape passage when a certain maxi-
mum temperature 1s reached.

4. A safety wvalve, comprising escape
means open to the qtmosphere, a valve con-
trolling said escape means, and: thermally
responsive : means to normally hold. said
valve closed, said::thermally - -responsive
Ineans: contractmcr When a desu'ed mini-

1,346,791 o

mum temperature is reached to allow atmos-

pheric pressure to move the said valve to 10 -

open said escape means, said thermally re-
sponsive means further functlonlnrr to'move
said valve to open said escape passage when
a certain maximum temperature is reached.

" In testimony whereof I affix my swnature 15

KDNNETH F. TRIGGS



