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1

This invention relates to bolometers for the
measurement of high irequency power in co-
axial transmission lines.

An object of the invention is to devise an im-
proved arrangement for the mounting of the
bolometer resistance units.

Another object is to devise a bolometer struc-
ture which is rugged and is easily assembled.

The bolometer of our invention is of the type

in which two bolometer resistors are effectively 10 riphery by any suitable brocess such as by ap-
connected in parallel with respect to the high plying conducting silver paint, ‘either by spray-
frequency currents to be measured and are con- ing or by brushing. This rim adds strength to
nected in series with respect to the direct-cur- the disc and prevents splitting of the disc.

rent biasing current. On the front face of disc 5 are formed three

Other features of our invention include novel 15 electrodes 6, 62 and 6b, as shown in Figure 2 and
structure providing by-passing and blocking more clearly in Figure 3. These electrodes may
condensers, and the provision of brotéctive cover- also be formed by applying conducting paint to
ings for the bolometer resistors. the front face of the disc 5 over the stippled

The preferred form of our invention. is illus- areas marked 6, 6a and 6b. It will be noted that
trated in the accompanying drawing in which: 20 a narrow gap is provided  between the -central

Fig. 1 is a longitudinal sectional view of the electrode 6 and each of the outer electrodes 6a
assembled bolometer structure shown on a, greaft- and 6b. Suitable temperature-sensitive resig-
1y enlarged secale; tors Ta and Tb are connected across these gaps,

Fig. 2 is a view of Fig. 1 taken along the line as shown in Figures 2 and 3. The size and shape
2—2 but omitting the casing; and 25 of the electrodes, and the dimensions of the

Fig. 3 is a view like Fig. 2 with certain parts 8aps, may be used as electrical matching param-
removed. eters to match the resistors with the character-

Figure 4 shows one example of a bridge cir- istic impedance of the connected transmission
cuit in which the bolometer may be used. line. )

Referring to the drawing, the bolometer is g9 Protective caps 8 are arranged over resistors.
formed of a tubular outer casing (- which is Ta and T1b and these caps are formed of thin
coupled to a coaxial transmission line (not domed pieces of insulating material such as poly-
shown) by any suitable coupling means. A con- styrene. The caps are sealed to the face of
ductor 2 is mounted centrally within casing |{ disc 5 by lacquer applied at the rim of the caps.
and is connected to the center conductor of the 35 The resistors Te and Tb may be formed of
coaxial line by suitable means. Preferably the Wollaston wire (silver jacketed wire) attached
inner diameter of casing [ is the same as the across the gaps with conducting paint. Lacquer
inner diameter of the tubular conductor of the is then applied to the wire and the adjacent
coaxial cable, and conductor 2 has the same out- electrode area, leaving the proper length of wire
side diameter as the inner conductor of the co- 45 exposed in the center. The silver jacket is then
axial cable. removed by deplating. The desired resistance

The casing [ is provided with a radial flange value is obtained by alternately deplating and
le at its outer end having a flat outer face ar- measuring until the desired value is reached.
ranged normal to the axis of the casing. ‘A cover The resistor: elements T¢ and b may also be
plate 8 is secured to the flange ta by means of 45 formed of extremely thin metallic films deposited
a number of screws 4 passing through the plate on the disc § across the electrode gaps, the ilm
and having threaded engagement with the having a thickness less than the depth of pene-
flange la. The cover plate 2 is provided with a tration of current at the operating frequency
cylindrical flange 2e¢ which extends over the and for the particular metal employed in the
outer edge of flange lg. A cylindrical counter- 0 film. Such films may be formed according to
bore 3b is formed at the center of the inner face the process disclosed in Weber et al. Patent No.
of plate 3 and constitutes g waveguide beyond 2,529,436, or they may be deposited by thermal
cut-off at the end of conductor 2. evaporation according to' the process disclosed

Mounted within the space between the flange 5 in the application of Weber ot al. Serial- No.

la and the cover plate 3 is a disc 5 of suitable

4

2

insulating material, such as mica, for support-:
ing the temperature sensitive resistor elements.
The disc 5 when formed of mica, may be of ‘g
thickness of about 0.002 inch and is provided
Wwith suitable holes 5a for receiving the clamp-
ing screws 4; and it is also provided with g cen-
tral hole 5b for receiving another clamping screw
referred to later. Preferably disc 5 is provided
with a conducting rim Se¢ formed around its pe-

699,546, now Patent #2,586,752; :
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For measurement purposes, the bolometer is
connected in the usual Wheatstone bridge circuit,
the two resistors Ta and 1b being connected in
parallel with respect to the radio frequency cur-
rents to be measured. and are connected in series
with respeet to the direct current for biasing
the bridge.

One suitable bridge circuit is shown in Figure
4 where arms A, B and C of the bridge corre-
spond to arms {i, 12 and 13 of the bridge in
Hansell Patent 2,481,589, and the indicator Dr
corresponds to 16 in Hansell.. Fhe bolometer-unit
shown in Figures 1 to 3 of the application: forms
the fourth arm of the bridge; and the two bolom=~
eter elements Ta and Tb are shown: cennected in
series with respect to the direct current source
E. These elements, however, are connected: o
parallel with respect to the source of high fre-
quency .energy represented at G and  supplied
to the elements Ta and 1b in parallel through
the: center conductor 2 of the coaxial cable and
through the condenser gq—8b. The end of unit
1b connected to the plug 4§ is connected to the
outer conductor | of the: coaxial cable through
the condenser element fla—ttb. :

As shown in drawing, electrode 6z extends outb-
wardly and surrounds.one of: the holes 3a so that
the outer end portion: of -the electrode will be
connected to- the flange la - either directly: or
through an intervening washer. The central
clectrode 6 is connected to the end of center
conductor 2 by means of a blocking condenser
formed of.a disc of insulating material 9, such.as
2 dis¢ of mica: of a thickness of. about 0:0005 inch,
and having conductive coatings 89q and 96 applied
to opposite faces thereof. The dise. & is provided

 with & central opening. aligned with the opening
§b in the disc. 5 and the blocking. gondenser is
mounted on: the disc 6 by means of spots of lac-
quer $c applied around the outer edge of the disc:
8. The blocking condenser is clamped against
the end of: conductor 2 by means: of a clamping
serew (@ passing through discs § and 9 and hav-
ing. threaded engagement with the conductor.
The blocking condenser is provided: to prevent
shunting of the direct eurrent from the bolometer
elements hy the conductor 2.

The electrode 8b-is effectively connected to the
flange ia for high ifrequency currents by a by~
pass condenser formed in the same way as the
hlocking eondenser and involving a: thin disec of’
insulating’ material. Hf having conductive coat~

ings ite and +id applied on opposite faces. and:

being secured to the front fdce: of disc 5 by means.
of dreps or spots of lacquer fic applied around
the: edge of dise { 1. It will be noted that coating
tla has contact with the face of flange ta while
coating 1ib is in direct contact with the circular
end portion ef electrode 60. It will be under-
stood that the thickness of parts 5 to {ib has
been: greatly exaggerated in the drawing.

In using the bolometer in a Wheatstone bridge;
direct eurrent: for biasing the bridge is- supplied
to- the two resistor elements in series by means
of & eontact 12 applied on the rear face of the
disc: 5 immediately behind the circular part of
electrode 6b and being connected to electrode
&b by means of a pair of connections {2a passing’
through holes formed in the disc. 5. The bolom-
eter is.connected in. the bridge circuit by means
of a plug {3 having engagement with the contact:
piece 2. . .

_The. part. of electrode. 6a. which surrounds. the.
clamping, screw 4 should be of increased thickness

corresponding to the thickness. of the blocking T

20

25

35

49

50

a0

85

4

and by-pass condensers, or & conducting washer
{4 may be interposed petween the electrode §a
and the flange 1a.

While it is preferred to form discs 5 9 and {{
of mica, other insulating: material may be used
such as glass. Also, while it is® eonvenient to
form the metallic coatings of the metallic paint
applied in the manner indicated, these coatings
may be applied in other ways, such as by the

. process disclosed in the Weker et al., Patent No.

2,529,436.

We-claim:. :

L. A bolometer for coaxial transmission lines
comprisidg, & tubular casing having a radial
flange st one end and being adapted for con-
nection to a coaxial line at the other end, a con-
ductor mounted: at.the center of said casing, a
cover plate mounted in spaced relation with said
flange, a disc of insulated material interposed
between said cover plate and said flange, a cen-
tral electrode and two outber electrodes formed
o one face of said dis¢ and providing a -narrow:
gap between each outer electrode and the cen-
tral electrode, a temperature-sensitive resistor
connected: across each gap; & blocking condensei”
connecting said central electrode with - the end’
of said conductor, means providing & conductive
connection between one outer electrode and said
flange, means for connecting the other outer
electrode to an externdl source of current; and’
o by-pass condenser connecting said other elec~
trode to said flange: . S

9. A bolometer for- coaxidl transmission lines
comprising, a tubular casing having a radial
flange at one end and being adapted for connec-
tion to o coaxial line at the other end, a condue-
tor mounted at the center of said casing, a disc
of insulated material: secured to- the outer face
of said flange, a central electrode and two outer
electrodes formed on the inner face of said dise
and providing a narrow gap between each outer
electrode and the central electrode, a tempera~
ture-sensitive resistor connected across eachi gap,
means connecting said central electrode with the
end of said conductor througli a capacitive react=
arice of low value at the frequency of operation,
means providing a conductive connection bHe="
tween: one outer electrode and said flange, means
for connecting the other outer electrode to an
external source of current, and a by-pass con-
denser connecting said other electrode to said
flange. :

3. A bolometer according to claim 2 and in-
cluding a protective cap of insulating material
sealed over each resistor on the front face of said
disc angd extending into the space between Said
conductor-and said casing. :

4. A bolometer for coaxial transmission lines
comprising, a tubular casing having a radial
flange at one end and being adapted for connec~
tion to a coaxial line at the other end, a conductor
mounted at the center of said casing, a. disc of.
insulated material secured to the outer face of
said flange, a central electrode and two -outer
electrodes formed on the inner face of said dise
and providing a narrow gap between each outer,
clectrode and the central electrode, a tempera-~
ture-sensitive resistor connected across each gap,

_means providing a conductive. connection be~

tween one outer electrode and said. flange, means:
for connecting the other outer electrode tg: atv
external source of current, @ thin sheet of dielec-
tric. material. interposed. between. the-eentral elec-

- trade and the end of said conducter; axd & thi
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sheet of dielectric material interposed between
said flange and the other outer electrode.

5. A bolometer resistor assembly comprising a
dise of insulating material, a thin metallic coat-
ing applied to one face of said disc over a central
area and two outer areas spaced from said central
area by small gaps, a temperature-sensitive re-
sistor bridging each gap, a pair of condensers
each formed of a thin sheet of dielectric material
having conductive coatings- applied to opposite
faces thereof, means securing one of said con-
densers in contact with the coating on said cen-
tral area, and means securing said other con-
denser in contact with the coating on one of said
outer areas.

6

6. A bolometer mount according to claim 5 and
including a protective cap of insulating material
sealed over each resistor,

WILLIAM E. WALLER,
STANLEY A, JOHNSON.
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