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UNITED STATES PATENT OFFICE 
2,431,006 

PRESSURE OPERATED RESSTOR, 

Charles M. Wolfe, Covina, Calif., assignor to 
Aerojet Engineering Corporation, Azusa, Calif., 
a corporation of Delaware 
Application June 11, 1946, Serial No. 66,071 

(C. 20-48) 16 Claims. 

This invention relates to electrical pressure 
detecting devices, and more particularly to de 
vices of this character which are especially 
adapted for detecting rapid variations of 
pressure, 
An object of the invention is to provide a de 

tecting device capable of responding to rapid 
fluctuations of pressure of the character en 
countered in the combustion chamber of a motor, 
in which a charge is fired to produce the power. 
A related object is to provide a pressure de 

tecting device capable of withstanding elevated 
temperatures without deleterious effect. 
Although pressure detecting or pickup devices 

for various purposes have been known and 
used, it has been difficult to obtain an accurate 
response to the variations of pressure occurring 
in a device such as a jet propulsion motor oper 
ated by intermittent explosions, for the reasons 
that there is a rapid variation of pressure involv 
ing pressures both high above atmospheric and 
also Subatmospheric pressures; and also because 
of the high degree of heat generated. 
According to my invention, I overcome the 

difficulties and disadvantages which have been 
encountered in the use of prior known types of 
pressure pickup devices by the provision of a 
pickup which can be introduced into the wal 
of a motor combustion chamber at a position 
where the motor losses are relatively low, and 
which is capable of accurately detecting changes 
in pressure over a very Wide range of pressures 
including minute pressure changes, wherein the 
variations may occur at relatively high frequency 
for example in excess of 200 or 300 cycles per 
Second. 

In carrying out my invention I provide an 
electrical resistance element whose resistance is 
adapted to be varied in correspondence with 
changes in pressure so that the change of re 
sistance may be observed or recorded. A feature 
of my invention is the provision of a refractory 
type of insulating member on the surface of 
which I place a layer or film of conducting ma-. 
terial, and I provide in cooperation with the 
coated surface, a pressure sensitive diaphragm 
adapted to be moved toward and away from the 
coated surface in correspondence with the pres 
sure being detected. The arrangement is such 
that change of the deflection of the diaphragm in 
correspondence with change of pressure causes 
the diaphragm to move into more or less contact 
with the conductive coating on the insulating 
surface, thereby correspondingly lengthening or 
shortening the electrical path through the coat 
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2 
ing. The coating is a material of some appreci 
able resistance per unit length, and accordingly, 
a corresponding appreciable change of resistance, 
fluctuating with the pressure, is brought about. 
A preferred feature is the provision of a con 

vex or concave surface of the insulator on which 
the coating is placed, with a corresponding Con 
vexity or concavity of the diaphragm when flexed. 
A further feature is the provision of means for 

protecting the pickup unit against high temper 
atures. 
The invention will be better understood from 

the following detailed description and the accom 
panying drawings of which 

Fig. 1 shows an enlarged cross section view of 
an assembled pickup; 

Fig. 2 shows a plan view of the pressure re 
sponsive end of the assembled pickup; 

Fig. 3 shows one manner of plating the curved 
surface on the insulating member; 

Fig. 4 shows schematically one type of wiring 
hookup using the pickup according to my in 
Vention, 

Fig. 5 is a cross section view of the lower por 
tion of the pickup showing a liquid cooled type 
of diaphragm; 

Fig. 6 is a plan end view of the central portion 
of the pickup forming the inner wall of the cool 
ing chamber taken on the lines 6-6 of Fig. 5; 

Fig. 7 is a side elevation view of the portion 
shown in Fig. 6 showing the dividing fins; and 

Fig. 8 is a cross section view showing a vacuum 
type of pickup unit. 
The pickup shown in Figs. 1 and 2 comprises 

a body member in the form of a cylinder pro 
vided around its lower outer circumference with 
threads 2 adapted to thread into a suitable 
threaded hole through the side of a chamber 58 
Whose pressure is to be measured; and to pre 
Went leakage, a gasket 6C may be provided be 
tween a shoulder of body and the threaded 
bOSS. of the chamber. The body member fi is 
provided with a central opening or bore. 4 ex 
tending through the body member; and near the 
lower end of the body member, the body has 
formed an annular shoulder 59 protruding in 
Wardly so that the diameter of the opening at 59 
is substantially less than the diameter of the 
bore 4, and provides a flat ledge. Below the 
shoulder 59, the member is flared downwardly 
and outwardly toward the lower end 3 of the 
body member. 
Within the lower end of bore f4, there is a 

cylindrical insulating member 7, such as quartz 
55 or the like, the lower surface of which is prefer 
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ably somewhat concaved at 27, as shown. The 
insulator is placed within a casing 30 such as 
metal surrounding the cylindrical insulator wall 
and bent over the upper and lower Surfaces of 
the insulator to provide retaining annular shoul 
ders 32 for holding the insulator, as shown. The 
casing 30 is proportioned to fit Snugly within the 
bore 4 and to rest upon a receSS s Or shoulder 
59 of body member . 

In accordance with a feature of my invention, 
there is fitted between the lower edge of in 
sulating member 27 and the lower annular 
shoulder of casing 30, a thin diaphragm 29 ar 
ranged so that the diaphragm is firmly gripped 
around the circumference between the insulator 
and the casing and is free to move or vibrate up 
wardly toward the concave surface of the insu 
lator in accordance with pressure within the 
chamber. Insulating member 7 is provided with 
a centrally located axial hole or bore 8, extend 
ing for a distance from the top of the insulator 
and provided with internal threads; and at the 
bottom of this threaded bore, a relatively smaller 
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hole or bore 28 is continued centrally or axially 
through the insulator to the concave surface 
thereof, so that the Space between the concave 
surface 27 and the diaphragm 29 is in communi 
cation with the opening 8. 
The insulating member and its Casing 30 are 

held in position by an annular washer 33 pro 
vided with a key 95 adapted to move up and 
down in a key slot 96 to hold the washer against 
rotation; and the washer is retained by a lock 
nut 2 threaded into the internal threads 22 
formed within the upper portion of body mem 
ber . The arrangement is such that when 
the lock nut is tightened down against washer 
33, the casing 30 is firmly held in position against 
the recessed surface 9 of the body member. 
There is threaded into the opening 8 of the 

insulating member 7 a stud 23, which is of a 
Suitable metal having high electrical conduc 
ivity, such as copper, silver or brass; and the 
Stud is locked in position by a collar 24 and a 
lock nut 25 both of which are threaded around 
the outside of the stud above the insulating 
block. The stud is provided with an axial hole 
20 extending from its lowermost end so that it 
is in communication with opening 28, and ex 
tends upwardly to a position above the lock nut 
25 where it exits through opening 35 in the side 
of the stud to the chamber above the insulating 
block. 

Electrical contact is made with the stud by 
means of an electrical cable wire 26 passing 
through a surrounding insulating member 39 
which is held within a sleeve 38 at the top of 
the device. The lower end of sleeve 38 is fitted Snugly Within the central opening through a cap 
37 which is bolted or fastened to a body mem. 
ber by Suitable bolts or studs 36; and to pre 
vent leakage between the body members and the 
cap, there is provided a suitable gasket 6. Sleeve 
38 is held in position by a split tapered collar 
4 which is pressed against sleeve 38 when ta 
pered annular nut 40 is tightened on cap 37. 

Since there is a possibility that some of the 
fluids under pressure in chamber 58 can ac 
Cumulate in the Space between the diaphragm 
and the plated insulator surface due to imperfect 
contact between these two surfaces at their pe 
riphery, it is desirable to provide a venting means 
for equalizing the pressure within the unit to 
that of the surrounding atmosphere. This may 
be accomplished by providing a threaded vent 
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4. 
hole 2 drilled in the side of cap 37 which may 
be closed by a machine screw . 

For the purpose of cooling, if cooling be de 
sired, there is provided an annular space or 
jacket 3 around the lower portion of the body 
member , through which water or other suit 
able cooling fluid may flow; and to convey the 
fluid, there is provided inlet and outlet conduits 
4 and 4a, respectively, on opposite sides of the 
jacket so that the fluid may flow in one conduit, 
through the jacket and out the other conduit. 
The holes 28 and 8 are well coated at least 

over part of their surfaces, and preferably over 
all of their surface, with a suitable electrical 
conductive coating of low resistance which is 
in contact with the stud 23 and carries the con 
ducting continuity down to the lower surface 27 
of the insulating block. This lower surface of the 
insulating block is also provided with an elec 
trically conductive surface. This electrical con 
ducting surface may extend over the entire sur 
face 27, but preferably it is formed only in strips 
27a as shown in Fig. 3. The arrangement is such 
that the strips 2a or such parts of the surface 
27 as are coated, are electrically connected with 
the stud. 
The coating material may be some suitable 

material Such as a metal plating adapted to ad 
here to the surfaces and to withstand the heat 
which is present; such as gold, platinum or other 
metals having high corrosion resistance. The 
conductivity per unit length of the coated sur 
face may be regulated by regulating the thick 
ness of the film which is deposited on the surface 
27. The arrangement is such that when the di 
aphragm 29 is flexed upwardly toward the in 
Sulating block by pressure conditions in the 
chamber, it comes into contact with the con 
ductive coating on surface 27. Under conditions 
of light pressure it is in contact only near the 
periphery; and when the pressure increases, the 
area of contact increases inwardly toward the 
center. The amount which the diaphragm is in 
contact depends on the amount of flexing of the 
diaphragm. Thus, a relatively high pressure will 
bring more of the diaphragm over a greater sur 
face of strips 2a than will a lower pressure. 
The greater the surface of strips 2.7a, which are 
in contact with the diaphragm, the shorter will 
be the length of the electrical path to the Stud, 
and consequently the less will be the resistance 
of the path from the diaphragm to the stud. 
The amount of this resistance is accordingly a 
measure of the amount of pressure which is flex 
ing the diaphragm. 

It may sometimes be desirable to provide fluid 
cooling for the diaphragm, as well as around the 
sides of the device. A modified construction for 
doing this is shown in Figs. 5, 6 and 7, wherein 
there is shown a modification of the construc 
tion of the lower portion of the arrangement 
shown in Fig. 1. Except for the changes shown 
in Figs. 5 to 7, the construction may be the same 
as shown in Fig. 1. 
Referring to Fig. 5, the diaphragm 70, corre 

Sponding to the diaphragm 29 in Fig. 1, is built 
integral with the body portion 7 which encloses 
the insulating block T, and at a central position 
on the bottom of this diaphragm there is provid 
ed an extension button 74 adapted to fit tightly 
into an Opening of an outer diaphragm 76, which 
is adapted to be welded or otherwise Suitably fas 
tened around its periphery to the Openings in 
the lower part of the body member. For this 
purpose the lower periphery member of the body 
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is carried down to meet this outer diaphragm 
76. A suitable space 78 is provided between the 
inner and outer diaphragms, and a number of 
passageways or slots 75 are cut through the por 
tion of the body member which grips the insulat 
ing block so that the cooling fluid is free to flow 
from jacket 3 through the passages 75 and into 
chamber 78. 
To insure that the cooling fluid will flow 

through chamber 78, and not merely around the 
annular chamber 3, there may be provided suit 
able longitudinal fins 79 attached along the Out 
er circumference of body portion 7 f, so that when 
the cooling fluid flows into the chamber 3 at a 
position between these fins, it cannot flow direct 
ly past the fins, but must flow down into the 
chamber 78 and then to the outlet conduit up 
through the jacket 3 at the other side of the 
fins. 

It may sometimes be desired to provide a COn 
stant reference pressure at the diaphragm, and 
also to provide a hermetically sealed unit to pre 
went grit or dirt from impairing the operation. 
Such a hermetically sealed unit provided with 
vacuum between the diaphragm and the conduc 
tive coated surface of the insulator is shown in 
Fig. 8. This unit comprises a diaphragm 80 
which is firmly attached to the Outer shell 8 to 
form a vacuum type seal by some suitable means, 
preferably welding. The lead wire 26 coming-in 
to the unit is welded to an insulator 82, which 
in turn is sealed to a plate 83. Plate 83 in turn 
is attached to a cup-shaped member 84 which is 
secured to the sides of the shell 8 of the pick 
up unit. All these joints are made vacuum-tight. 
The other internal portions of the assembly are 
Similar to those used in Fig. 1. The unit is made 
vacuum-tight by attaching securely the annular 
plate 83 to the cup-shaped member 84 by any 
Suitable means such as welding. The unit is then 
evacuated through conduit 85 provided for this 
purpose. After a satisfactory vacuum has been 
attained the end of conduit. 85 is sealed off there 
by insuring a complete evacuation of the oper 
ating portion of the pickup. It is desirable, due 
to the ease with which insulator 82 may be brok 
en by any undue motion, to firmly anchor cable 
26 in a permanent position. This may be done 
by employing a threaded cap 86 which threads 
into the inner wall of outer shell 8 of the unit. 
Cap 86 is provided with an open center in which 
an electrical insulator 87 may be placed. The 
central portion of this insulator is provided with 
a metal channel 88 which is securely held in in 
sulator 87. The metal channel 88 permits cable 
26 to slide through easily. When the cable 26 
has been placed under the proper tension the pro 
jecting end of channel 88 and cable 26 are weld 
ed or soldered together thereby permanently an 
choring cable 26 and preventing possible break 
age due to unnecessary motion. The projecting 
end 89 of metal channel 88 may be coupled to a 
standard electrical plug type connection such 
as a Cannon fitting which in turn will then con 
nect with the cable and recording unit as shown 
in Figs. and 4. 
Owing to the hermetic Sealing of the unit, dirt 

is not likely to get in between the diaphragm and 
the conductive coating on the insulator. It will 
be recognized that if grit or dirt should get in 
there, it would change the electrical resistance 
of the unit and thereby impair the readings ob 
tained from it. 
Although the conductive coating material 

placed on the surface of the insulator is prefer 

6 
ably inherently a good electrical conductor, new 
ertheless, owing to the thinness of the layer, it 
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has an appreciable resistance along its path from 
the central hole 28 to the position of contact with 
the diaphragm; and accordingly a small change 
in the length of this path due to a variation in 
pressure will cause sufficient change of the re 
sistance to be detected. 
In the embodiments herein above described, 

the refractory having the coated conductive lay 
er is shown as having a concave surface against 
which the diaphragm is flexed by pressure. It 
should be recognized, however, that the coated 
Surface of the insulator may be some other shape 
than concave. It may, for example, be made 
Convex if desired, with a corresponding suitable 
shape for the diaphragm to enable it to function 
in the manner described. The diaphragm which 
is to Operate in cooperation with the coated insu 
lating Surface Will usually be a flat surface as 
illustrated. However, the diaphragm surface 
may, if desired, be made concave, somewhat ac 
cording to the concavity of the insulating sur 
face; or concave, if the insulating surface be con 
Wex. 
The diaphragm should be of a suitable mate 

rial having the desired thermal resisting prop 
erties required by its location; and also a suff 
ciently high natural frequency of vibration to en 
able it readily to respond to the rapid variations 
of pressure which it is desired to be detected. A 
diaphragm for performing in this manner may 
be a thin sheet of stainless steel, or Invar, or 
other suitable metal alloy. The diaphragm 
could, if desired, be made of an insulating ma 
terial Such as quartz, particularly fused quartz, 
Coated with a suitable deposited conductive 
coating or film of metal, making contact with 
the grounded or base element of the unit. 
Quartz diaphragms can reach a natural fre 
quency as high as 50,000 cycles per second with 
Out any difficulty. This property, in addition to 
the fact that quartz has a low temperature co 
efficient of expansion, makes it a desirable dia 
phragm material for Operations at high tempera 
tures. 
Although the entire surface of the insulator, 

which is juxtaposition with the diaphragm, may 
be coated, as noted above, it will often be desir 
able for the purpose of providing a linear rela 
tionship between change of resistance and 
change of pressure, to coat only a portion of the 
Surface, and to make this coating in the shape 
of the strips illustrated in Fig. 3. 
At the condition of reference pressure, which 

in many cases will be atmospheric pressure, only 
a small portion of the plated or metalized surface 
on the insulating surface is in contact with the 
diaphragm surface; and under this condition the 
resistance from the diaphragm to the cable is a 
Certain appreciable amount. When pressure is 
applied in the direction indicated by the arrow 
Pin Fig. 1, the diaphragm becomes flexed toward 
the coated insulating surface, thereby increasing 
the amount of area of the insulating surface 27 
covered by the diaphragm, and reducing the 
length of path of the coating 27 a on the insula 
tion Surface which is not covered by the dia 
phragm. This appreciably reduces the resistance 
of the path to the cable, thereby causing a lower 
Voltage to result across the pickup device when 
voltages are applied to it. Conversely, when the 
preSSure decreases the length of the path along 
the coating 27a which is not in contact with the 
diaphragm, increases, and since the resistance 
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per unit length of the coating 27 a on the insulat 
ing surface is much greater than the resistance 
per unit length of the diaphragm, the resistance 
across the pickup increases appreciably. When 
the pressure becomes sub-atmospheric, the re 
sistance continues to increase because even less 
of the diaphragm will be in contact with the coat 
ing 27 a than under the condition of reference 
pressure. 
The operation of the pickup at sub-atmos 

pheric pressures can be facilitated by proper ad 
justment of the contours of the contacting Sur 
faces of the diaphragm and end of the insulator. 
This may be done by selecting the contour of 

the diaphragm 29, and surface 27 of the insulator 
T so that the diaphragm is capable of respond 

ing to pressures below atmospheric. This result 
will be achieved by making the normal point of 
contact between the two surfaces occur at a point 
closer to the center of the insulator, thus placing 
a wider surface of the diaphragm and insulator in 
contact under normal pressures. This will permit, 
the diaphragm to pull away from the insulator 
under reduced pressures thus in effect increasing 
the diametrical path between the points of con 
tact of diaphragm 29 and curved surface 27. 
The insulator and diaphragm are so positioned 
with respect to shoulder 9 as to provide ample 
room for motion of the diaphragm away from 
the curved surface 27 when the pressure falls 
below atmospheric. 

All of the embodiments of the invention de 
scribed above operate on the principle that the 
electrical resistance from the cable wire 26 to 
the base or body portion is dependent on the pres 
sure in the chamber and that the unit changes 
its resistance in correspondence to changes in 
chamber pressure. Accordingly, a suitable elec 
trical circuit for detecting and indicating the 
changes of resistance may be used for the pres 
sure measurement. A Suitable measuring circuit, 
for example, is shown in Fig. 4. 
In Fig. 4, the circuit comprises a battery 50, 

connected at one side to ground 5, and connected 
at the other side in series with a resistor 52. The 
series arranged battery and resistor is connected 
across the input terminals 56 and 5 of an Oscillo 
scope 54, so that the viewing screen of the oscillo 
scope can be made to give a picture of the varia 
tion in pressure through the cycles of pressure 
pulsations in the chamber. The pressure pickup 
unit is shunted across the oscilloscope to provide 
a shunting effect in correspondence with the 
change of pressure. For this purpose, the Cable 
wire 26 is connected to one terminal 56 of the 
oscilloscope and the diaphragm side of the unit, 
which is the grounded side, is connected to a 
ground 53, the same as the other terminal of the 
Oscilloscope. Accordingly, the fluctuations Ol' 
pulsations of pressure in the chamber are con 
verted to corresponding variations of shunting 
conductance across the oscilloscope, which has 
the effect of varying the voltage on the oscillo 
Scope input terminals from the battery; and in 
this way, the pattern at the screen of the os 
cilloscope is produced, so that it represents the 
pressure pattern in the chamber. 
The circuit of Fig. 4 is given by way of illus 

tration rather than of limitation, as it will be 
recognized that other means may be used to 
obtain the indications of pressure variation at 
the pickup device. If desired, a recording form 
of oscillograph may be used to make a record of 
the pressure changes. 
Not only is the pickup device useful for record 
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ing fluctuations or pulsations of pressure, but it 
is also useful for producing an indication of static 
preSSureS. 

It will be recognized that the meter or detect 
ing instrument connected to terminals 26 and 53 
may if desired be calibrated so as to read directly 
in pressure. 
The apparatus described possesses the ad 

vantage that it may be constructed to meet a 
broad range of requirements by proper selection 
of material for the diaphragm and by increasing 
or decreasing the diaphragm thickness and di 
ameter. Thus, the apparatus may be easily 
adapted for the measurements of either low or 
high pressures and can be used for recording 
pulsating pressures alternating at high frequency. 
A decided advantage in favor of this type of 

device is that it possesses simplicity of mechan 
ical design as well as simplicity of the electrical 
circuit. The unit possesses the further ad 
vantages that it can be made Small in size, has a 
large output voltage, is substantially free from 
the effects of vibration and temperature, and is 
capable of responding to steady pressures as well 
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as pulsating or Oscillating pressures. The com 
bination of all these advantages make it particu 
larly desirable for use in many difficult test 
problems. 
A further advantage of the apparatus is that 

it may be employed for measuring pressures gen 
erated in a chamber under considerable tempera 
ture without affecting the durability or life of 
the apparatus. The use of the cooling jacket, 
described above, enables the apparatus to be 
effectively used under conditions which would 
cause the speedy deterioration of most existing 
pressure devices. 

I claim: 
1. An electrical pressure pickup unit compris 

ing an electrical insulator having a curved end 
and provided with a central bore extending 
throughout the insulator, which is parallel to the 
longitudinal axis of Said insulator, a metal film 
deposited on said curved end of the insulator and 
On the walls of the central bore, a metal surfaced 
diaphragm whose outer circumference is pro 
portioned to normally rest against the Outer cir 
Cumference of Said Curved Surface of the insula 
tor, a metal Stud firmly Secured in the Central 
bore of said insulator making contact with the 
deposited metallic film on the sides of the bore, 
said stud being provided with a vent hole extend 
ing from the closed end of the stud and opening 
in the unengaged portion of the stud, a housing 
Surrounding said insulator and diaphragm pro 
vided with an opening to expose said diaphragm 
to pressure, means for attaching said housing, 
locking means for holding said insulator and 
diaphragm rigidly in place within said housing 
and electrical conducting means attached to Said 
metal stud for connecting the inner portion of 
pickup unit with an external circuit. 

2. An electrical pressure pickup unit according 
to claim 1 in which said diaphragm is made of 
Ineta. 

3. An electrical pressure pickup unit accord 
ing to claim 1 in which the diaphragm is of refrac 
tory material having a high melting point and a 
high natural frequency of vibration and having 
a metal film deposited on the surface thereof. 

4. An electrical pressure pickup unit according 
to claim 1 in which the diaphragm is constructed 
of quartz having a metal film deposited on the 
Surface thereof. 
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5. An electrical pressure pickup unit according 
to claim 1 in which the diaphragm is constructed 
of fused quartz having a metal film deposited on 
the surface thereof. 

6. An electrical pressure pickup unit according 
to claim 1 in which the metal film deposited on 
the curved end of the insulator is confined to a 
diametrical strip extending from the outer cir 
Cumference of the insulator and passing through 
the center, 

7. An electrical pressure pickup unit according 
to claim in which the metal film deposited on 
the curved end of the insulator covers only a por 
tion of the end surface. 

8. An electrical pressure pickup unit according 
to claim 1 in which a cooling jacket is provided 
Within the walls of said housing and substantially 
Surrounding said insulator. 

9. An electrical pressure pickup unit compris 
ing an electrical insulator having a curved end 
surface having an outer circumference and pro 
vided with a bore extending through the insula 
tor, a metal film on said curved end surface and 
on the walls of the central bore, a metal surfaced 
diaphragm whose outer circumference is pro 
portioned normally to rest with its metal film 
against the outer circumference of said curved 
Surface, a metal stud held in the central bore of 
Said insulator and making contact with the metal 
film on the sides of the bore, said stud being pro 
Vided with a vent hole extending from the end of 
the stud adjacent the diaphragm and leading to 
a position away from the diaphragm, a housing 
Surrounding said insulator and diaphragm and 
provided with an opening to expose to pressure 
the side of Said diaphragm opposite the insulator, 
a liquid cooling jacket provided in the wall of 
said housing and substantially surrounding the 
insulator, a liquid cooling jacket substantially 
covering the face of said diaphragm, a conduit 
for connecting the cooling jacket in the housing 
With the cooling jacket in front of the diaphragm 
and means for attaching an electrical conductor 
to said metal stud for connecting said stud with 
an external circuit. 

10. An electrical pressure pickup unit compris 
ing an electrical insulator having a curved end 
and provided with a central bore extending 
through the said insulator which is parallel to the 
longitudinal axis of said insulator, a metal film 
deposited on Said curved end and on the walls 
of Said central bore, a housing surrounding said 
insulator, attaching means for firmly securing 
Said housing, a metal surfaced diaphragm hav 
ing its outer circumference securely attached to 
the outer circumference of said housing to form 
a vacuum-tight joint, a metal stud firmly se 
cured in Said central bore making contact with 
the metal film deposited on the inner surface 
of Said bore, said stud provided with a vent hole 
extending from the closed end of the stud and 
opening in the unengaged portion of the stud, 
an electrical conductor attached to said metal 
stud, said conductor securely embedded in an 
insulating material to form a vacuum-tight seal, 
a plate attached to said insulating material so as 
to form a vacuum-tight seal, said plate securely 
attached to the inside of said housing so as to 
form a vacuum-tight seal, an electrical cable at 
tached to said conductor and means for perma 
nently securing the electrical cable in a fixed 
position with respect to said housing. 

ll. An electrical detecting device adapted to 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
respond to pressures in a chamber, said device 
comprising an insulating member having a sur 
face Coated with an electrical conducting mate 
rial, a diaphragm held in relation to the surface 
of the member such that a portion of the dia 
phragm is in contact with a corresponding por 
tion of the conducting coating on the insulating 
member, and means for communicating the pres 
Sure to be measured to the diaphragm to flex 
the diaphragm in response to the pressure where 
by the amount of diaphragm surface in contact 
with the conductive coating varies in correspond 
ence with the pressure. 

12. Apparatus according to claim 9 in which 
the coated Surface of the insulator is concave and 
the diaphragm is substantially flat and is held 
at its periphery against the coating of the sur 
face. 

13. Apparatus according to claim 9 in which 
the diaphragm has a natural frequency in the 
Order of 50,000 cycles per second, 

14. Apparatus according to claim 9 in which 
the Conductive coating on the insulating member 
is in the form of a strip of the coating. 

15. An electrical detecting device adapted to 
respond to fluctuating pressures in a chamber, 
said device comprising an insulating member 
having a surface coated with an electrical con 
ducting material, an electrical conducting dia 
phragm held in relation to the conducting ma 
terial such that a portion of the diaphragm is in 
contact with a corresponding portion of the Con 
ducting material, said insulating member having 
a hole through it in communication with the con 
ducting material at One end and in communica 
tion with a conducting terminal at the other end, 
an electrical conducting material passing through 
the hole and connecting the terminal With the 
coated material on the surface, and means for 
communicating the pressure to be measured to 
the diaphragm to flex the diaphragm in response 
to the pressure, whereby the amount of dia 
phragm surface in contact with the conductive 
coating varies in correspondence with variations 
of the pressure. 

16. An electrical detecting device adapted to 
respond to pressures in a chamber which is sub 
jected to heat, said device comprising an insulat 
ing block having a surface coated with an elec 
trical conducting material, a metallic diaphragm 
held in relation to the surface such that a por 
tion of the diaphragm is in contact with a corre 
Sponding portion of the coating, an Outer dia 
phragm covering and connected to the first-men 
tioned diaphragm, and means for communicat 
ing the pressure to be measured to the Outer dia 
phragm to flex it in response to the pressure 
whereby the flexing of the outer diaphragm cor 
respondingly fiexes the first-mentioned dia 
phragm to vary the amount of coated surface 
with which the first-mentioned diaphragm is in 
contact, in accordance with changes of pressure. 

CHARES M. WOLFE. 

REFERENCES C TED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Name Date 
Burgener et al. ---...-- Feb. 7, 1928 
Dahlstron --------- Aug. 17, 1937 
Curtis ------------- Sept. 18, 1945 

Number 
1,658,666 
2,090,188 
2,384,894 


