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This invention relates to a method of increasing the 
e?iciency and improving the behavior and output char 
acteristics of an electron element selected from the group 
consisting of electron tubes and transistors, and structure 
provided therefor. More particularly, the invention relates 
to an improvement in providing a method of maintaining 
output e?iciency and electrical characteristics of electron 
tubes and transistors under conditions of operation in en 
vironments of changing from cold to high temperature 
operation, and the structure provided therefor. Essen 
tially, the invention and improvement primarily concern 
a method and structure embodied around the glass en 
velope portion of an electron tube’s structure in which 
the heat radiation of the plate element of the said electron 
tube is absorbed by the said structure in an exact heat 
gradient of the said plate element and in which the said 
structure’s physical area conducts away and exchanges the 
accumulated heat to the air flow surrounding the said 
structure, whereby in an electronic system of the compact 
type, more adequate dissipation of the internal heat of 
the plate element of an electron tube is obtained and tube 
life is prolonged. 
The problem of maintaining electron tube output ef 

?ciency and electrical characteristics under conditions of 
prolonged operation in high temperature environment is 
a measure of the electron tube’s accumulated heat factor. 
The accumulated tube heat impairs the function of the 
individual elements embodied in the electron tube. This 
is particularly noticeable in equipment where prolonged 
operation increases the heat factor of the environment, for 
example, in such devices as compact equipment in the 
television and radar art. In television receivers where ade 
quate ventilation maintains the electron tube e?iciency 
and electrical characteristic, a rated electron tube for such 
service is adequate, but such an electron tube applied to 
the compact receivers where environment temperatures 
are higher are proving inadequate. Attempts have been 
made to increase the electron tube capacity under such 
condition but with the larger power input they require, 
higher costs really defeat the purpose of compact equip~ 
ment in adding additional heat to the environment of 
such compact equipments, thus creating the same problem 
and other problems. This has not been the answer. Fur 
ther, the ef?ciency of radar tracking and calculated nu 
merical distances are atfected by changes in tube char~ 
acteristics due to heat environment. 
As indicated, various attempts have been made to over 

come this problem as by increasing the tube size and/or 
making mechanical changes internally of the tube. Such 
changes and alterations have not satisfactorily provided 
for uniformity in operation of a hot set. This is especially 
noticeable in relationship to the vertical dimension of the 
vertical sweep and the vertical sweep linearity of the 
picture display on a compact electronic system, as televi 
sion receiving sets and radar, equipments, as it changes 
from a normal to hot operation, or over a prolonged pe 
riod of operation. 

Accordingly, it is a particular object of this invention 
to provide an improvement in the art of using glass elec 
tron tubes in compact television receivers and other elec 
tron equipments comprising a method of eliminating the 
overheating of the plate and grid elements within such 
electron tube and effect thereby compact design. of equip- ~ 
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ment while maintaining ef?ciency in the electron tube 
characteristic and output power. 
Another object of this improvement in the art of elec 

tronic systems is to provide an increase in operational 
ef?ciency of electron tubes and of television receiving 
sets of the compact type by providing a method and 
structure for maintaining uniform output power in rela 
tionship to the vertical dimension of the vertical sweep 
of the receiving set picture display and the vertical sweep 
linearity of compact television receiving sets from cold 
tohot operation through an improvement in maintained 
control of the electrical characteristics: of electron tubes. 
A particular object of this improvement is to provide 

electron tubes, of the glass envelope and transistor type, 
with external structure for indirectly controlling the ele 
ments within the electronic tube structure and prevent 
detriment changes in their electrical characteristics and 
output power as they change from a cold to hot operation. 
Another object of this invention is to provide multi 

avenues of heat absorption and conduction, for dissipa 
tion of the plate element heat of electron tubes, by an ex 
ternal‘structure of heat conducting metal plates, as in 
dividually spaced ?ns, about the glass envelope and in 
close proximity to the plate element of the electron tube 
so that the radiated heat of said plate element is conducted 
and absorbed by the said structure’s individual metal 
plates or ?ns. 
An additional object of the invention is to maintain 

radar calibration of the indicator equipments in relation to 
the distances calibrated or pips indicated after equipment’s 
environment heat has advanced in periods of operation. 

Further objects and advantages will be apparent from 
the following description of the accompanying drawings 
wherein: 7 

FIG. 1 is a side plan view of a television receiving chas 
sis portion with an electron tube mounted thereon and 
illustrates an embodiment of this disclosure; 

FIG. 2 is an isometric view of a mounting plate and 
radiation base support for an electron tube arrangement 
as shown in FIG. 1; 

FIG. 3 is a partial side view of one of a series of ?n 
radiation plates such as illustratively mounted about the 
electron tube structure of FIG. 1; 

FIG. 4 is a modi?cation of the 
in FIG. 1; 

FIG. 5 is illustrative of a single plate ?n of the char 
acter shown in FIG. 1; 
FIG. 6 is a modi?cation of FIG. 1; 
FIG. 7 is a top plan view of FIG. 6; , 
FIG. 8 is an isometric View of one of the modi?ed 

heat radiation plates illustrated by the structure shown 
in FIG. 6, and 
FIG. 9 is a modi?ed transistor structure illustrating an 

embodiment of this disclosure. ‘ 
With reference to FIGURE 1, there is illustrated a 

fragment of electron tube equipment chassis 10. This 
chassis is of a compact type in which is illustratively seated 
a conventional electron tube receiving socket 11. The art 
is familiar with such chassis and sockets which are 
adapted to place and position the tube pins of an electron 
tube 1.2. in suitable electrical contact and wiring apertures 
13. There appears to be no necessity of showing the com 
plicated electrical circuits with other tubes and-component 
elements mounted on the balance of the chassis as is 
conventional in television receiving sets and equipment 
chassis of the compact table model and portable type. 
However, it is to be understood that'the improvement 
herein provided is applicable to any of the electron tubes‘ 
in a television receiving set or similar electron tube equip 
ment, as hereinafter described, the spaced ?n structure 
may be mounted on the tube with or without the support 

to afford an external tube support and heat 

radiation structure shown 
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radiating surface about the glass enclosure of an elec 
tron tube. 
The observable failure, to the public, is usually ?rst 

apparent at the base of a picture display in television 
sets. This occurs as a black strip which is primarily caused 
by a malfunctioning of the vertical output tube through 
change of its electrical characteristics by or upon over 
heating in a high temperature environment situation. 

It has now been discovered that the electron tube’s elec 
trical characteristics can be uniformly maintained when 
internal tube heat is reduced and controlled by absorption, 
conduction and radition external of the tube elements and 
the tube structure per se. For example, there normally 
appears a hot spot centrally located within an output tri 
ode as exempli?ed in FIG. 1, generally about the location 
of area A with proportionally reduced temperatures in the 
relative end areas B. 

Accordingly, I have provided a series of thin heat ab 
sorbing and conducting metal plate ?ns 14, of thin sheet 
steel, copper, aluminum, or the like, in close spaced and 
preferably in close placed and glass touching relationship, 
about tube 12. Whereas it is herein provided to stand 
ardize on tube size and aperture opening in the metal 
plate, to make use of friction contact for holding the plate 
?ns in place, it is preferred to provide a self-containing 
structure which is supported from the base of the tube 
and also strengthens and supports the tube from being 
displaced in shipment, or on accidental contact or pres 
sure. 

In the tube supporting arrangement there is provided a 
supporting stand 15 stamped from a metal plate and pro 
vided with a platform 16 and a pair of depending legs 
17 and 18. Bent at substantially right angles are ?anges 
19 and 20 which may simply rest on, but are preferably 
secured to, the chassis by suitable pin or screw means. 
Seated on, or suitably supported by, the platform 16 
are a series of the thin metal heat absorbing and conduct 
ing radiative plate ?ns 14. 

While these plate ?ns 14 may be of any shape as round, 
square, oblong or of unequal side areas, or con?guration, 
to ?t the close proximity of adjacent other electron tubes 
or components, there is illustrated in FIG. 5 one form 
of conductor plate ?n which is circular. This plate is 
provided with a center aperture with the inner cut rim 
slightly indented and bent downwardly as at 23 to pro 
vide a narrow inner glass contact surface rim or an ab 
sorption heat rim. This contact rim promotes the absorp 
tion and conduction of heat from the area within the tube 
and cooling of the high intense heat of the glass, grid 
and plate elements within the tube. Adjacent to the outer 
rim of the plate 14 are apertures 27 and 28. Each of the 
plate ?ns 14 is provided with similar coinciding apertures 
which serve to provide for insertion of bolt or pin rein 
forcing mounting and spacing means for the plate ?ns 
14. The apertures are preferably larger than the bolt or 
pin means to permit independent and relative sliding ad 
justment of each ?n about the glass envelope. 
For example, as illustrated in FIGURE 1, the heat ex 

changers and conductor plates 14 are mounted in consec 
utive closely spaced order with suitable bolt and nut 
means 29 and 30, holding the said plates in closely spaced 
relationship by thin washer means 31. The plates 14, as 
indicated, are adapted to be mounted one by one about the 
tube, or otherwise the heat exchanber conductor plate as 
sembly may be prefabricated and adapted to slide, rela 
tive to aperture and bolt sizes, and be adjusted in heat 
conducting relationship over the tube. The heat conduct 
ing rims 23 of each of the plates 14 are held by washers 31 
in slightly spaced adjacent relationship to each other and 
provide for better glass area contact and absorption of 
the electron tube’s plate element heat radiation during op 
eration. When stacked in metal to metal, or as a solid 
unit, in close and touching relationship, with the glass, the 
e?iciency of the herein described method and structure is 
lost. 
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4 
In the modi?ed structure of FIG. 4, the ?n plate ele 

ments 14’ are of rectangular shape and provided with 
their opposite corners 14” bent in a plane at right angles 
to the main surface area of the plate. Suitable larger 
apertures for the bolt means 29 and 30 are provided in 
each of the plate elements. The bolt means 29 preferably 
is of smaller diameter than the apertures permitting a 
relative independent movement of each plate to friction 
ally engage and bind the structure about the glass en 
velope of an electron tube. 

While it is apparent that by bending opposed corners 
of the plates 14’ in opposite directions and then stacking 
one upon another, a spacing arrangement is provided. 
However, for increasing efficiency in operation, economiz 
ing and simplifying in manufacture, it is desired to bend 
the corners in one direction and mount the plates 14’ on 
a base support 15’, which may or may not be secured to 
the chassis, as described with respect to FIG. 1. While the 
lower plate 14’, of a group of conductor plates, may rest 
directly upon the base plate of support 15', it is preferred 
to insert a washer 31’ therebetween. As illustrated, the 
base conductor plate 14' is turned with the bent ends 14” 
pointing upwardly and resting against the normal under 
surface of a conductor plate 14. The next conductor plate 
is positioned with the bent corners 14” pointing down 
wardly and resting on the upper surface of the plate 14. 
Another spacer washer 32 separates the next group of a 
similar arrangement, all of which are secured together by 
the one or more bolt means 29' and nut means 30. AS 
indicated, the bolt means 29' is preferably of smaller 
diameter than the apertures provided when a pair is used. 
This permits the plate ?ns to operate at individual tem 
perature and to be shifted relative to one another for fric 
tional engagement of the inner rim, as at 23, against the 
glass surface of the tube. If desired, only one bolt means 
may be used and the plates are then in a relative spaced 
hinged relationship. While such frictional mounting may 
be suf?cient for holding the plate ?ns in place about the 
glass envelope of the tube, it is preferred to also provide 
a mounting structure which supports the plate ?ns and 
also serves to support the tube from displacement. That 
is, the base support may be left off and the plates or ?ns 
independently and relatively shifted to bind the inner rims 
23 against the glass envelope or enclosure for the elec 
tron tube elements. Thus, the heat conductor structures 
can be secured in place without the supporting base. 
A modi?ed arrangement may otherwise be provided by 

the structure illustrated in FIGURES 6 and 7. FIG. 6 has 
the ability of cooling the glass envelope with the accumu 
lated heat at the center of the external structure tending 
to be conducted toward the ends of the structure thereby 
making the accumulated heat equally distributed along the 
glass envelope. This arrangement is less preferred in favor 
of the FIG. 1 or FIG. 4 presentations. In these arrange 
ments a plurality of individual avenues of metal structure 
effect the ?ow of heat away from the electron tube plate 
element in an exact distribution of the heat gradient of 
said electron tube plate element thereby accomplishing 
no deterioration of output power and electrical character 
istic of the electron tube structure of electron tube oper 
ation. 

In FIGURE 6 the electron tube 35 is mounted by con 
ventional means on chassis 36. About the tube 35 is ?tted 
a heat conductor 37. This conductor 37 is formed of thin 
vertical metal heat conductor plates 38 having a T or L 
shape with projecting ends 38’ and secured at the top and 
base by a series of thin plastic rings 39, 40, 41 and 42 of 
urethan or the like heat resistant resin. The base struc 
ture 15" is similar to that described for FIG. l, or other 
wise may be eliminated and the rings 39‘—42 frictionally 
slide over the glass surface of the tube or the one end 
rests against the base of the tube or on the chassis. This 
modi?ed structure also serves to reinforce the tube 
mounting. 
As illustrated in FIG. 8, the vertical L-shaped plate 
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radiator structure 38 of FIG. 6, is shown engaged under 
the top ring 39 which ?ts about the glass surface of an 
electron tube. The ?ange ends of each of the heat con 
ductor plates 38 are preferably in close spaced relation~ 
ship and broken up in length to have individual heat 
avenues along the electron tube. This close spacing per 
mits each of the plates to operate independently relative 
to a particular section of the glass tube surface and effects 
a discontinuance or disruption of the tendency of the tube 
to have a concentrated high temperature hot spot area 
in the tube and on the glass shell or casing. This has been 
discovered to prolong the tube life, reduce the need for 
varying power input, with allowance for closer spacing 
possible and yet maintaining more e?icient and uniform 
output power and electrical characteristic. In either the 
vertical or horizontal placement, the plates and support 
(if used) may be perforated to permit a more rapid air 
flow through and between the heat conductors; Also, it 
has been found advantageous to provide the chassis with 
many perforations to improve air flow and cooling. 
The above disclosed method and structure provides for 

improved dissipation of the gradient heat factor of the 
plate element of electron tubes as well as the accumulated 
heat in long periods of operation of equipments. The hot 
test spot in such tubes is the physical center of the plate 
element which is gradually cooler toward its plate ele 
ment physical ends. With the method and structure pro 
vided herein, the heat of the plate element of the electron 
tube is absorbed by the surrounding structure, as de 
scribed, in exact proportion. Thus, with the air flow 
surrounding the structure, exchanging the accumulated 
heat of the internal elements to the air ?ow, there results 
in the plate element of an electron tube running or oper~ 
ating at a lower and uniform temperature for long pe 
riods of time. Thereby the operation of the grid element 
and the electron tube’s electrical properties are not im 
paired in any way by the accumulated heat of the electron 
tube’s plate element or change of environment tempera 
ture for long periods of operation. The reason for the pre~ 
ferred structure having individual plates not connected to 
gether at the glass envelope of electron tube and of tran 
sistor structure is to conduct the heat away from the hot 
spot at the physical center of the electron tube’s plate ele 
ment or transistor structure and conduct the accumulated 
heat away from the center and end parts of said plate ele 
ment or transistor base in an exact proportion, thus al 
lowing no accumulated heat to stand on the glass envelope 
of said electron tube or transistor. Thereby the electron 
tube attains complete freedom of electrical properties of 
its grid element in any enviroment situation of opera 
tion for the electron tube. This now permits of smaller 
and uniform tube size without the requirement of increas 
ing tube capacity, as has been practiced in the art. 

In this connection, the affect of environment tempera 
ture change upon calibration of numerical distances on a 
radar screen where the original calibration becomes er 
roneous because of electron tube change of electrical 
characteristics due to varied environment heat of equip 
ments against the time of operation of such radar equip 
ments, has made this invention particularly useable. 

In addition, when the tube element 12 or 35 comprises 
a transistor, for example, of a silicon-germanium type, 
or diode, it can likewise be ?tted with a series of stacked 
heat ?ns as described with reference to FIGURES 1 
through 7, over the outside surface area of the transistor. 
In making this change, the heat sink can be eliminated. 
Such transistors have heat problems and the output is 
affected by the temperature. A heat sink is used at pres 
ent to dissipate the transistor heat. By replacing the heat 
sink with a spaced spiral metal sheet or series of stacked 
pipe-like circular ?ns of different diameters at right angles 
to the normal of the transistor, and with T type feet in di 
rect contact the difference in the heat area of the tran 
sistor can be dissipated proportionally. Thus, the relative 
ratio of heat gradient is cooled. In this situation the ?ns 
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6 
are preferably of pipe-like circular shape with small‘ feet 
at edge of pipe for area contact and assembled to ?t con 
centrically against the base of said structure of a spiral 
spring design to ?t against the base of transistor. This 
maintains the mutual electrical frequency cut-off and elec 
trical characteristics of the transistor by manner of heat 
control. ‘ 

The pipe-like concentric circular tubes or spiral spring 
structure are of different diameter to fit one in the other 
and the transistor base is contacted ‘by the coinciding ends 
of the stacked different diameter pipe-like tubes and the 
pipe-like tubes are preferably perforated (not shown) for 
air flow cooling. For example, a comparable structure is 
illustrated in FIGURE 9, and comprises a conventional 
type transistor and heat conductor structure 43. Extend 
ing from the heat conductor 47 are conventional transis 
tor leads 44, 45 and 46. The conductor 47 is illustrative 
shown as a spiral wound heat conductor metal sheet with 
air spacing between the convolutions: of the coil form 
and having a T-shaped end 47’ which is seated against the 
one wall of the transistor. In prefabricated transistor 
structure the heat conductor structure 47 is preferably 
secured by a suitable heat resistant adhesive as urethan 
or the like, to one or more of the walls of the transistor. 
In prefabrication, the transistor structure, the one end of 
the heat conductor, or conductors, are preferably molded 
into the wall of the transistor to extend therefrom. Thus, 
the heat sink can be eliminated and yet provide more 
efficient transistor operation. 

In the invention the capacity of the heat dissipation of 
the internal elements of the electron tube, and particu 
larly the plate element, depends on the non-equilibrium 
of the accumulate-d heat distribution of the conductor 
metal structure and the electron tube, where the area of 

and the volume of air flow there 
through is controlled by the environment. 
The heat conducting metal plate of tube structure is 

designed for a greater heat dissipation capacity than the 
electron tube heat creating capacity, thus it frees the elec— 
tron tube’s electrical and plate elements of the accumulat 
ed heat under the condition of cold operation to hot oper 
ation of electronic equipments in varied environmental 
temperatures against the lapse of the time element of its 
operation. 
From the above, it will be apparent that the method 

and structure herein provided for improving the effi 
ciency in operation and reducing the cost factor of main~ 
taining an electronic system and particularly a television 
and radar in better working order, and that certain modi 
?cations as contemplated herein and within the scope of 
the appended claims, may be possible. 
What I claim is: 
1. A method for controlling and maintaining the out 

put power and electrical characteristics of an enclosed 
group of internal conductor elements operating at differ 
ent temperature gradients within an enclosed electronic 
structure as described, consisting of the steps of posi 
tioning the independent rims of a plurality of gradient 
heat conducting ?n means in relatively separate close 
spaced relationship to each other about the enclosure for 
said enclosed group of said internal elements, thereby 
separately and independently effecting the absorption, 
conduction, and radiation of the internally created heat 
of each of said internal conductor elements by independ 
ently conducting the accumulated heat away from each 
of the said internal elements, and thereby reducing and 
maintaining the internal heat pattern of said elements 
while uniformly maintaining the electrical characteristics 
and power output of said elements. 

2. An electronic structure of the character described 
having an enclosure and encased therein having separate 
and spaced he'at radiation elements which change elec 
trical characteristics under operational conditions in an 
arrangement consisting of a said electronic structure hav 
ing a series of spaced heat absorbing and heat conducting 
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?ns individually mounted at their base in independently 
spaced heat gradient absorbing, conducting and radiation 
relationship abutting said enclosure and closely adjacent 
to the said electronic structure and each of said elements, 
whereby the internal heat created by the component ele 
ments of the electronic structure is independently ab 
sorbed in proportional relationship and thereby does not 
change the electrical characteristics of said electronic 
structure. - 

3. An electron equipment chassis having an electron 
element mounted thereon, a series of spaced independ 
ently mounted external heat absorbers and conductors 
about said electron element, said electron element corn— 
prising a glass envelope for 'a plurality of electron tube 
elements ‘which develop high, intense heat gradients with 
in the electron tube area and on the glass surface, said 
series of external heat absorbers and conductors com 
prising heat radiation ?ns 'h'avinlg spaced inner rim ends 
mounted in closely spaced relationship to each other at 
their said spaced ends, said spaced inner rim. ends being in 
substantially engaging relationship with the glass envelope 
for the electron tube elements, whereby the electron tube 
elements created heat gradients are dissipated by indi 
vidual avenues of said spaced ?n structure external of 
the ‘glass envelope. 

4. The structure of claim 2 including a base mounting 
secured to said electron equipment chassis and supporting 
said spaced =heat radiation ?ns. 

5. In an electronic structural arrangement of a plu 
rality 
which components in operation create heat and are sub 
ject to a proportional rise in environmental temperature 
within an enclosure therefor and which heat is directly 
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proportional to the time of operation, the structure for 
uniformly and proportionally dissipating the rise in envi 
ronmental temperature of said electronic components con 
sisting of a series of independently spaced and individual 
ly supported individual plate ?n heat radiators surround 
ing said enclosure in relative insulated abutting relation 
ship to each other at a point adjacent said enclosure of “a 
said electronic component Within said enclosure therefor, 
said electronic structure being surrounded with a series of 
said plate ?n heat radiators in close abutting relationship 
thereto and thereby conducting the excess of created heat 
from said components and maintaining the designed elec 
trical characteristics of said electronic components. 

6. The structure of claim 5 wherein each of the said 
plate ?n heat radiators have an independently supported 
contact rim ?tted in close proximity to a said electronic 
component and extends from said electronic structure to 
thereby independently conduct the heat therefrom of said 
plurality of electronic components. 
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