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TERA PERATURE SES 

This in Vention relates to temperature respon 
Sive l'esistance elements and more particularly 
to 2n inlinersion type temperature itesponsive re 
Sistance bulb for use in the electrical measure 
rner) tS Oftenperature Such as for airpiaine engines 
and oil tenperature control Systems. 

A.Y. object of my invention is to provide a com 
1)2C, iiane'Sion type temperature responsive re 
Sistance bulb of great efficiency compared to its 
Size and of Such simplicity in construction as to 
adapt, it for rapid manufacture at low cost. 
Another object gif my invention is to provide in 

a tet:aperature responsive resistance bulb a spool 
upon. Which a Suitable resistance eleinent may be 
Wound, slich. Spool formed of suitable insulating 
m&terial which may be rapidly and eficiently 
in Oided & Single operation. 
Another object of Iny invention is to provide in 

a teiperature responsive resistance bulb, an in 
Sulating Spool formed in a single part of suitable 
plastic material and having three flainges, between 
two of which is Wound the resistance elements and 
tile third fiange having. Suitable contact, mem 
bers in Ounted thereon. The first two flange mem. 
bers further serve to slidably engage the inner 
Side Wall of an immersion type bulb so as to ac 
Curately position the resistance winding imme 
diately adjacent to the side wall of said bulb so 
tilat, it finay more readily respond to the temper 
ature thereof. 
Another object of my invention is to provide a 

moldable insulation. Spool of the character de 
Scribed readily adapted for carrying a plurality 
of layers of the resistance winding and includi 
ing a slot extending longitudinally thereii for 
receiving and fastening a conductor leading from 
One end of the winding and a slot formed in one 
f the flanges for receiving a conductor leading 

froin the opposite end of Said winding so as to 
thereby provide simple and efficient means for 
mounting the winding upon the speol, so that the 
Same may be rapidly and efficiently assembled 
Without loSS of time and at minimum expense 
and abor. 
Other objects and advantages of this inven 

tion are set forth in the following description, 
takei. With the accompanying drawing, and the 
nove; features thereof are pointed out in the 
appended claims. The disclosure, however, is 
illustrative only and i may make changes in de 
tails, especially in matters of shape, size, and ar 
rangement of parts within the principles of my 
invention to the full extent indicated by the 
meanings of the terms in which the appended 
claims are expressed. 
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nal view of iny iirmersion. 
Insive resistance bulb. 

the insulation. Spool, shown in figure i. 
Figure 3 is a sectional view of 3 y device shown 

in Figure taken along the lines 3-8 and look 
ing in the direction of the ai" JWS, 

Figure 4. is a sectional view of Figure 2 ta. 
along the lines 3-4 and look. 
of the arrows, and 

Figure 5 is an 
shown in Figu." 

ken 
ing in the direction 

e - 

d 
end view e insulation Spool 
2. 

ure there is a. 
threaded section. 2 and a projecting p 
preferably formed in a hexagonal outline for re 
ceiving a wrench or other means for Securing the 
threaded portion 3 in a tapped hole in an engine 
cylinder wall or the like. The threaded end of 
the sleeve i has provided therein ar. aperture (, 
within which there is disclosed a tubular shell is 
closed at one end and having the opposite Open 
end resting upon a shoulder portion 6 formed 
within aperture of the sleeve . An annular 
opening E formed in the sleeve i Surrounds the 
shell 3. A suitable quantity of Solder is disposed 
Within the annular opening SC as to Seal the 
shell 5 to the sleeve , and close the opening . 
as shown in Figure i. 
The tubular shell 5 is preferably formed of cop 

per or other suitable heat conducting material SO 
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that, a heat responsive member in OU inted. Within 
the tubular shell a will readily respond to the 
temperature changes to which the shell is may be 
subjected. Mounted therefore within the shell & 
is a temperature responsive resista, Ice Winding 

preferably comprising thiree layers of No. 40 
Balco single glass covered Wire which possesses 
2, relatively high temperature coefficient of re 
sistance, or other suitable temperature respon 
sive, resistance material. 
In order to support the resistance Wiriding S. 

within the tubular shell have provided a Spool 
preferably formed of moldable Bakelite. 

Formed integral with the spool G are the radial 
fianges ( , A2 and 3 positioned in Spaced iteia 
tion, along the spool. 3. The annular flanges 
and E2 are of a substantially equal circumfer 
ence. Wound about the spool portion is sep 
arating the said fianges and 2 is the resist 
ance element 3. Extending longitudinally along 
one side of the spool G is a slot 4 indicated by . 
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2. 
dotted lines in Figures 1 and 2. A second slot 
5 is positioned in the flange 2 as seen in Fig 

ures 1, 2 and 4. 
The resistance wire 9 extending from one end 
6 of contact pin 24 is disposed within the slots 
5 and 4 to the annular flange where the re 

Sistance winding is started about the core O in 
a spiral manner toward flange 5, additional lay 
ers may be added by continuing to wind the wire 
spirally on the core between flanges and 2. 
Three layers of resistance winding are preferably 
made and the winding terminating at the end of 
the third layer adjacent the flange 2. A slot 

is formed in this fiange 2, as shown in Fig 
lures 2 and 4, and the end of the resistance wind 

is 

0. 

15 
ing 9 extends through the slot , terminating at 
18, which is the inner end of the contact 
as shown in Figure 1. 
The flange 3 has a greater circumference than 

the flanges and 2 and has projecting there 
through contact pins 24 and 25 having the ends 
6 and 8 to which the ends of the resistance 

winging 9 are attached respectively. The said 
flange 3 is formed at the opposite end of the 
core () from the flange . Upon the core 
being inserted within the tubular shell 5, annular 
flange 3 is adapted to rest upon a Seat portion 
2 formed within the sleeve , and the annular 
flanges and 2 are adapted to slidably engage 
the inner surface 22 of the tubular shell 5 and 
thereby accurately position the temperature re 
sponsive winding 9 in heat transfer relation to 
the tubular shell 5, whereby the winding Will 
quickly assume the temperature of the medium 
Surrounding the exterior of Said shell, as best 
shown in Figure 1. A second annular insulation 
member 23 engages the contact pins 24 and 25 
which project through suitable apertures formed 
therein. The contact pins 24 and 25 have pro 
vided the projecting parts 9 and 20 respectively 

pin. 25, 

which are positioned in suitable recesses pro 
vided in the insulation member 23, wherein the 
parts 24 and 25 are held by the member 3 and 
the shoulder portion of said recesses. The mem 
bers 3 and 23 have formed at the circumferential 
edge thereof the projecting parts 26 and 2 re 
spectively adapted to slidably fit within a longitu 
dinal groove 33 formed in the inner surface of the 
sleeve so as to lock the members 3 and 23 and 
thus the core from rotary movement within 
the shell 5 and sleeve . The member 23 further 
has provided an annular indented portion 28 for 
receiving a split ring 29 adapted to engage in an 
annular channel 30 formed within the sleeve 
so as to prevent longitudinal movement of the 
members 3 and 23 and accordingly the core 3. 
A socket portion 3 surrounds the contacts 9 and 
20 and is adapted to receive a suitable plug, nct 
shown, for electrically connecting the tempera 
ture responsive resistance element in a manner 
well known in the art. The outer edge 32 of the 
socket 3 is threaded for receiving a nut for fas 
tening the plug within said Socket. 

In operation, from the foregoing description 
it will be evident that this device may be suitable 
attached to a portion of an internal combustion 
eragine, an oil temperature control system, Cr to 
other devices where an immersion type tempera 
ture responsive resistance bulb may be utilized 
for continuously indicating temperature. When 
adjusted for use in a suitable device, the temper 
ature of the medium surrounding the shell 5, will 
be quickly transmitted to the temperature re 
sistance wire 9 whereby a change in the an 
bient temperature surrounding Said shell Will 
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cost and with minimum labor. 

2,372,840 
quickly affect the resistivity of the coil 9, caus 
ing it to increase with a rise in temperature and 
vice versa, thus causing a change in the value of 
an instrument or circuit, not shown, which may 
be in electrical connection with the contact ends 
9 and 20. - 
From the foregoing, it will be readily seen that 

the core f ( formed of any suitable plastic insu 
lating material, such as Bakelite, may be readily 
molded in a single operation and in one part to 
gether with the flanges , 2 and 3. Thus, 
the device may be rapidly manufactured at low 

Because of the 
Simplicity of the construction a minimum num 
ber of wearing parts are involved providing a de 
vice of sturdy corfstruction. . . 
While I have described a preferred embodiment 

of the invention, it will be understood that vari 
ous changes may be made in the design and re 
lationship of the several parts without departing 
from the spirit of my invention as set forth in 
the following claims. : 

claim as my invention: 
l. In a temperature responsive resistance bulb 

for the electrical measurement of temperature, 
comprising, in combination, a sleeve, a tubular 
shell affixed to Said sleeve at one end and closed 
at the opposite end, a spool formed of insulating 
material positioned within said shell and sleeve, 
a first annular flange, a second annular flange 
and a third annular flange of Substantially larger 
diameter than Said first and second flanges, said 
annular flanges in equal Spaced relation and pro 
jecting from said spool, a temperature respon 
sive resistance winding having a relatively high 
coefficient of resistance positioned between Said 
first and second flanges and wound about said 
Spool between said first and Second flanges, and 
Said first and second flanges slidably engaging 
Said tubular shall so as to accurately position said 
resistance winding in heat transfer relation to 
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said tubular shell, whereby Said winding assumes 
the temperature of the medium surrounding Said 
shell, and means engaging Said third annular 
flange for locking Said Spool within Said shell 
and sleeve. 

2. In a temperature responsive resistance bulb 
for the electrical measurement of temperature, 
comprising, in combination, a sleeve, a tubular 
shell affixed to said sleeve at One end and closed 
at the opposite end, a spool formed of insulating 
material positioned within said shelli and sleeve, 
a first annular flange, a second annular flange 
and a third annular flange, said annular flanges 
in spaced relation and projecting from Said spool, 
a temperature responsive resistance winding. po 
sitioned between said first and second fanges and 
wound about said spool between said first and 
second flanges, and said first and second flanges 
slidably engaging said tubular shell So as to ac 
curately position said resistance winding in rela 
tion to said tubular shell, whereby said winding 
assumes the temperature of the medium Sur 
rounding the exterior of said shell, a shoulder po 
sitioned within said sleeve for engaging Said third 
annular flange for locking said spool against ion 
gitudinal movement in one direction in relation 
to said sleeve, an annular member mounted 
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within said sleeve engaging said third annular 
flange, interfitting portions for preventing ro 
tative movement of said spool within said sleeve 
and shell, an annular groove formed within Said 
sleeve and a split ring disposed therein for re 
leasably locking said member within said sleeve 
and preventing longitudinal movement of Said 
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spool in a second direction in relation to said 
sleeve. - d 

3. In a temperature responsive resistance ele 
ment for the electrical measurement of tempera 
ture including a bulb, and a temperature respon 
sive resistance winding mounted within said bulb; the improvement comprising a spool for carrying 
said temperature responsive winding, said spool 
formed of a plastic like material, a first and a 
Second flange of substantially the same diameter 
positioned on said spool in spaced relation for 
supporting said winding, said first and second 
flanges slidably engaging the interior of said bulb 
for accurately positioning said winding in rela 
tion to said bulb, and a third flange which is sub 
stantially larger than said first and second flanges 
positioned exterior of said bulb for supporting 
said spool. . 

4. In a temperature responsive resistance ele 
ment for the electrical measurement of tempera 
ture, including a bulb, and a temperature re 
sponsive resistance winding mounted within said 

O 
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bulb; the improvement comprising a spool for 
carrying said temperature responsive resistance 
winding, the said spool formed in one part of 
Bakelite like material, a first and a second flange 
formed integral on said spool in spaced relation 
for Supporting said winding, a longitudinal slot 
formed in said spool and said second flange for 
carrying one terminal of said winding, and a sec 
Ond slot formed in said second flange for carrying . 
the opposite terminal of said winding, said first 
and second farages slidably engaging the interior 
of said bulb for accurately positioning said wind 
ing in relation to said bulb, whereby the resistance 
of said winding will vary with the change of tem 
perature of the medium surrounding said bulb, 
a third flange which is substantially larger than 
said first and second flanges formed integral with 
said spool and spaced apart from said second 
flange, means positioned within Said sleeve for 
engaging said third flange for limiting the longi 
tudinal movement thereof in One direction, con 
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6. In a temperature responsive resistance ele 

ment for the electrical measurement of tempera 
ture including a bulb and a temperature respon 
sive resistance winding mounted within said 
bulb; the improvement comprising a spool 
formed of a plastic insulating material for car 
rying Said temperature responsive resistance 
winding, a first, flange forming a part of said 
spool and positioned at one end of said spool, a 
Second flange Substantially larger than said first 
flange forming a part of said spool and posi 
tioned at the Opposite end of said spool, and a 
third flange forming a part of said spool and 
positioned intermediate the opposite ends of said 
Spool, Said first and third fianges being of sub 
stantially the same diameter are provided for the 
purpose of Supporting said resistance winding on 
Said Spool, and said second flange including fas 
tening means is provided for securing said spool 
within Said bulb. 

7. In a temperature responsive resistance ele 
ment for the electrical measurement of tempera 
ture, comprising, a structure for supporting said 
element adjacent a medium whose temperature 
is to be measured, an annular recess in said 
Structure, a tubular shell affixed to said structure 
for insertion in said medium, said tube being 
closed at One end, a core member having a first 
iianged portion at one end and a second flanged 
portion at the Opposite end, said second flanged 
portion being . Substantially larger in diameter 
than Said first flanged portion, an insulated re 
sistance wire having a relatively high tempera 
ture coefficient of resistance wound on said core 
in abutting relation to said first flange and ex 
tending in heat transfer relation to said tubular 
Shell for a Substantial distance in the direction of 
said Second flange, said first fiange being adapt 
ed to support said wire on Said core member, and 

40 said second flange being engaged in said annular 

tacts carried by said third flange electrically COn 
nected to the terminals of said resistance wind 
ing, a member positioned adjacent said third 
flange and engaging said contacts, first means 
limiting rotative movement of said member and 
second means limiting longitudinal movement 
of said member whereby said spool is fastened 
by said member within said bulb. 

5. In a temperature responsive resistance ele 
ment for the electrical measurement of tempera 
ture including a bulb and a temperature respon 
sive resistance winding mounted within said bulb; 
the improvement comprising a spool for carry 
ing said temperature responsive winding, said 
spool formed in one part of Bakelite like mate 
rial, a first and a second flange formed integral 
with said spool in spaced relation for supporting 
said winding, and said first and second flanges 
slidably engaging the interior of said bulb for po 
sitioning said winding in relation to said bulb, and 

55 

a third flange substantially larger than said first 
and second flanges formed integral with said 85 other end, and said wire being 
spool for fastening said spool within said: bulb 
against longitudinal and rotative movement rela 
tive to said bulb. 

recess of said supporting structure to secure said 
core against longitudinal movement. 

8. In a temperature responsive resistance bulb 
for the eiectrical measurement of temperature, 
comprising, a member for supporting said bulb 
in a medium Whose temperature is to be meas 
lured, an annular receSS in Said Supporting mem 
ber, a tubular shell affixed to said member for in 
sertion in said medium, said tube being closed 
at one end, a core structure provided with first, 
second, and third flanged portions, said third 
flanged portion being of substantially greater 
diameter than said first and second flanged por 
tions, said core member fitting within said shell 
and said supporting structure in such a manner 
that said first and second flanges engage the 
inner periphery of said shell and said third flange 
is engaged in the annular recess of said support 
ing structure, a resistance wire of relatively high 
temperature coefficient of resistance spirally 
wound on said core structure abutting said first 
flange at one end and said Second flange at the 

in heat transfer 
relation to said shell. 
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