May 15, 1928. | 1,669,561
W. H. HIMES

FLEXIBLE THERMOSTATIC ELEMENT
" Filed Sept.-27. 1924

| Fig. /.
20 2 /
)N
15T
4
81 Ejﬂ
e
I:E:::. =
A
___:3:
5
6 /3 4
S—— D
v/ /2
/0 9
§
WITNESSES: ’ ) INVENTOR
G ANl :  Walter H Hirmes.

. ATTORNEY



g

10

18

20.

30

35

Patented May 15, 1928.

1,669,561

UNITED STATES PATENT OFFICE.

WALTER H. HIIES, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE
BELECTRIC & MANTFACTURING COMPANY,"A CORPORATION OF PENNSYLVANTIA.

FLEXIBLE THERMOSTATIC ELEMENT,

Application filed September 27; 1924, Serial No. 740;188.

My invention relates to thevmoestats and it
has -special relation to thermostuts for the
heated members of ironing machines.

An object of my invention is to provide a
fhermostatic couple in which a nonexpansi-
ble substance constituting an element:of the
couple is economically used.

Another object of my invention is to pro-
vide a thermostat adapted to withstand
blows . and shocks without being rendered
inaccurate or inoperative. :

A further object of my invention is to
provide a safety device for cutting off heat
in the event of breakage of a thermostat.

Other objects and. advantages will appear
as the deserviption proceeds.

Reforring to the accompanying drawings,

Tignre 1 is a vear elevational view of an
ironing machine with a thermostat embody-
ing my invention applied thereto.

Tig. 2 is an enlarged view, partially in
section and partially 1n elevation, of thermo-
gtatic parts, shown in Fig. 1, and

Tig. 8 is a sectional detail view of valve

5 parts.

Tn the illustrated embodiment of my in-
vention, a thermostatic couple is shown as
comprising an ivoning shoe 1 and a wire 2
mounted thereabove in a manner presently
to be described.. , o

A flexible tube 3.is secured to a control
cock 4 which communicates with a cap 5 on
a casing 6. The easing 6 is mounted on the
shoe 1 and is connected, by a pipe 7, to a
burner 8 in the shoe 1.

The cap 5 encloses a main valve 9 disposed
nenr a seat 10 on the casing 6 and an auxil-

iary valve 11 carvied by.the main valve 9

and has a seat 12 for the anxiliary valve 11.

One end of a spring 18 engages the main
valve 9 and its other end engages a guide
14 for a stem 15. The stem 15 is secured
to an eye of & spring 16 which has a second
eve secured to an end of the wire 2.

The wire 2 is composed of an inexpansible
substance, such as invar (a nickel steel of

approximately 85 per cent nickel) and is.

secured, at its other end, to a rod 17 which
ig slidably but not rotatably mounted in an
opening 18 in a bracket 19 on the other end
of the shoe.. A nut 20, screwed on the rod
17, engages the bracket 19 and has a pointer
91 thereon to cooperate with a scale 22 on
the bracket. A guard 23, housing the wire
92, is slidably secured, at one end, on the

_in its length:becauvse ‘the. spring 13 is con-

bracket :19 and, at'the other end, on the
casing' 6. :

In the operation-of:the ‘deviee, the expan-
sion and contraction-of the shoe -1 causes
relative movement ‘bétween the main valve 9

and its seat-12, the tension of the wire 2 over-
‘coming the compression of the spring 13.

The valve 9 thus restricts the flow of fuel -
to the burnep 8 on the rise of temperature of
the shoe 1.and increases the flow of fuel on
the:lowering 'thereof. The:temperature of.
the shoe 1 ig thus thermostatieally controlled.

When the valve 9-is not in engagement
with-the seat 10, the:spring 16 is constani

siderably wesker than the spring 16. At this
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time, -also, the distance from the valve 9 to -

the nut 20 remains constant, as the wire. 2,
as stated. is inexpansible. - After-the valve 9
engages  the -seat -10 .further movement of
the bracket 19 -and casing -6 in ‘directions
away from -each other -may- occur because
of the:expansion of the shoe 1. The expan-
sion. of -spring. 16 permits:such movement.
At all times, the wire 2 is maintained under
tension. - If the wire should become broken,
the auxiliary valve 11 :would be urged, by
the spring 13, into engagement with the seat
12, and the flow of fuel would be cut off.
Jf the wire, for any reason, should become
flexed, the-spring 18 would straighten it and
thus maintain accuracy of temperature reg-

‘ulation.

The guard 28, prevents accidental-striking
of the wire 2 and keeps it from being broken.
~ The nut-20 . provides a-convenient means
for moving the valve 9 closer to or farther
from- the seat 10 and thus’ adjusts the tem-
perature.at which-the shoe 1 ‘will be main-
tained and indicates the temperature on the
scale 22. » :
~ The adjustment of .the nut 20 does not
catse the.rod .17 to rotate -and, therefore,
does. not twist the wire 2.  There is, there-
fore. no impairment of the sensitiveness of
the thermostat by adjustment. ‘

The wire. 2 need not. be-made of invar but
may be composed of any relatively inexpan-
gible material. * As suitable inexpansible ma-
terials are expensive, the making of the ele-
ment of the thermostatic couple of a very
thin piece of material effects a marked econ-

omy. If the inexpansive member of a ther-

mostat were subjected to compression in the
operation of the device, it would be im-
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2

possible ‘to .make an operative thermpstat
without providing a large and strong inex-.

pansive element. '

. Although T have shown and described a
machine provided with means for heating a
movable shoe, it will be understood that
either or both of the ironing members may

‘be heated and that either of them may be

.. movable toward and away from the other.
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It will be understood also that electrical
energy may be utilized for heating one or
both of the ironing members by substituting
any suitable-and well known resistor element
for the fuel burner and by utilizing a suit-
able rheostat, in lieu of the control valve, in
connection with the governing and adjusting
devices shown and described. 3

The principles of the invention are of gen-
eral application. Tt isuseful ig all types of

‘thermostats having an inexpansible mem-
- ber; that such a member should be inexpen-

sive. 'The invention, therefore, has wide ap-
plication and is not limited to the details of

‘construction of the modification illustrated.

A substautial vange of equivalents is contem-
plated within the spirit of the invention and
the scope of the appended claims.

I claim as'my invention: .

1. A thermostat for ironing machines com-
prising in combination, an ironing shoe sub-
ject to.changes in'size upon variations in
temperature, a valve carried by the ironing
shoe for controlling the temperature and
meanis-for actuating the valve comprising a
member substantially non-expansible at iron-
Ing: temperatures, means for attaching the
non-expansible ironing member to the iron-
ing shoe at a distance from the valve and
resilient means connecting the non-expansi-
ble member to the valve thereby to actuate
the valve upon changes in size of the ironing

shoe to maintain the temperature substan-

tially constant. ‘ 1 ‘

2. A thermostat for ironing machines com-
prising in combination, an ironing shoe sub-
ject to changes in’ size upon variations in
temperature, a valve carried by the ironing
shoe for  controlling the: temperature and
means for actuating the valve comprising a
member substantially non-expansible at iron-
ing temperatures, means for attaching the
non-expansible ironing member to the iron-
ing shoe at a distance from the valve and a
resilient means connecting the non-expansi-
ble member to the valve thereby to actuate
the valve upon changes in size of the iron-

ing shoe to z‘naintain‘the temperature sub--
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stantially constant and means for setting the

limits of temperature, ‘ .
3. In a thermostatic device, the combina-
tion of an elongated rigid member and an

valve to maintain the shoe.within different

‘elongated flexible member secured thereto

and means cooperating with ‘said members
and operative by reason of their relative ex-

“pansions ‘and- the tension of said flexible

member to thermostatically ¢ontrol the tem-
perature of the first mentioned member.

4. The combination of an ironing member,

means for heating said ironing member, a
flexible member, and means cooperating with

said flexible member and operative by rea-

son of tension therein
heating means, :
“ 5. The combination of an ironing member,

for controlling said

a flexible member secured to one end thereof,

a.valve member secured to thie other end
thereof, a valve, resilient means connecting
said valve to said flexible member and a
spring urging said valve and said valve mem-
beraway ‘from each other, said resilient
means being operative upon ‘seating of said

~valve against said valve member to maintain

a_connection ‘between said. valve and said
flexible member, o .
6. The -combination of a heated ironing
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member, -a Wwire secured thereto, means co-

-operating with said wire to thermostatically

control the temperature of said
a guard for-said wire. :

7. The combination of two mechanically
related elements constituting a thermostatic
couple, one of ‘said elements being flexible,
and means cooperating with said elements
for controlling ‘the temperature of one of
said elements, said elements being adjustable

to vary the temperature at which the last

member and

~mentioned elements will be maintained.

:'8. The combination.of an ironing member,

4 flexible member adapted to be maintained

under tension, means cooperating with ‘said
nembers for thermostatically controlling the
temperature of said ironing member and ad-
Justable means at one end of said flexible
member for determining the position of the

‘other .end, the first mentioned means being

adjustable on the adjustment of said adjust-
able means, whereby . the temperature of
thermostatic adjustment is varied.

In testimony whereof, I have hereunto

subseribed my name this 18th day of Sep-

tember, 1924, ‘ ‘
‘ 'W. H. HIMES,
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