
May 12, 1925. 1,537,228 
J. o. GARGAN 

MEANS FOR COOLING CARRIER WAVE APPARATUS 

Filed Jun_e_ 3, 1922 

‘ ' . . - f7 .2 H7 / 28 f?‘ 2(9 6 2a 4. 50 
“' ‘“"" _"' “'“ "" ‘ "‘ | " "' " ' ' " j 

’ \ I 7/ I - a . 
l i . 

// // ,5 g 

: 1g» V /2 /2 i 5 
s \ f \ - ' 

1 g \ ‘ U’ i 

@6 M 'j 5 6 /6 6 r 
8 \ 1 l s L ' 
\ ‘9mg \ /6 J, j] //6' l: 

o .' E 

4” r14’ 5 i 
L ~ 4' ‘I I J E 

57 6 5 /@ ZZZ/f‘ ‘ ' 

’7 222 5; 
25: _ 

7" | 2 Z 2’ 

l J xi.w W I _| 

2;. . 

Myenfar: 
Ja/m 0 Gaga/7. 

by i-V-M wk 



5 

10 

25 

30 

40 

46 

50 

' Patented May 12, ‘1925. 

UNITEDi sTAras 
I 1,537,228 

PATENT“ oer-ice. 
'J'OHN O. GARGAN, OF BROOKLYN, NEW YORK, ' ASSIGNOR, TO 'WESTERN ELECTRIC 
COMPANY, INCORPORATED, OF NEW ‘YORK, N. Y., A CORPORATION OF NEW YORK. 

MEANS FOR COOLING CARRIER-WAVE APPARATUS. 
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To all whom it may concern: > 
' Be it known that I, JOHN O. GARGAN, a 
citizen of the United States,‘ residing at 
Brooklyn, in the county of Kings, State of 
New York, have invented certain new and 
useful Improvements in Means for Cooling 
Carrier-Wave Apparatus, of which the fol-. 
lowing is a full, clear, concise, and exact de 
scri tion. 1 p 

is invention relates to meansfor cool 
ing radio or other carrier wave apparatus 
and more particularly to means for cooling 
radio transmitting apparatus. - 
In dealing with alternating currents of 

high frequency, and with said currents in 
reactive circuits, appreciable quantities of 
heat are evolved in elements such as con 
densers and windings which are not ordi 
narily heated to an appreciable extent by 
current at the usual power frequencies of 
25 and 60 cycles. This may be due in part 
to dielectric losses, skin effect, leakage due 
to high voltage between adjacent conduc 
tors, resonant currents through closed loops, 
corona, or because of other effects. Many 
of the elements employed in connection 
with high frequency circuits are subject to 
serious deterioration if heated to any great 
extent. In the case of the usual dielectric 
materials for example, increases in tempera 
ture cause greatly increased dielectric losses 
and render the dielectric liable to break 
down. For these reasons special precau 
tions are desirable in designing a satisfac 
tory radio- transmitter in compact form 
which will be reasonably free from de 
terioration due to heating effects. 
One object of theinvention is to arrange 

the elements, such as resistances, condensers, 
inductances, transformers, vacuum tubes 
and other heat evolving elements, in a radio 
transmitter so that said elements may be 
air-cooled and maintained at a su?iciently 
low temperature to prevent deterioration or 
other undesirable effects from taking place 
due to heat accumulating in any one ele 
ment. . 

Another object of the invention is to so 
direct the currentsof heated air circulating 
around certain elements evolving heat in a 
radio transmitter, that other elements in 
said transmitter will not be substantially 
affected by the heat so evolved. 
Another object of the invention is to 

‘direct away from the main stream of con 
vecting cooling air ?owing through the 
radio transmitter the heat evolved in ele 
ments having a higher temperature than 
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other elements developing‘ an appreciable ' 
amount of heat and which are to be cooled 
by the main stream of conducting air. 
In accordance with the present invention 

a radio transmitter is mounted compactly 
in a cabinet having an open base for the 
entrance of cooling air which rises by con 
vection through passages to the top of the 
cabinet where it passes out through open 
ings. Elements evolving a moderate amount 
of heat at moderate temperatures, or those 
easily injured b subjection to heat, are dis 
tributed throughout the lower part of the 
cabinet ‘where each element will be sub 
jected to amcopious ?ow of cooling air with 
out transmitting a great amount of heat 
to adjacent elements. At the upper part of 
the cabinet are located vacuum tubes which 
evolve large amounts of heat at relatively 
higher temperatures than the elements be 
low in the main stream of cooling air which 
enters the base of the cabinet. By arrang- ~ 
ing the elements in this manner the tubes aid 
the circulation of air through the lower part 
of the cabinet without transmitting heat to 
said elements. 
An important feature of the invention 

consists in mounting ‘substantially all of 
the resistance elements within an enclosure 
at the base of the cabinet where they are 
segregated from the other elements in the 
main stream of cooling air. This enclosure 

~ is opened at the bottom and is provided 
with a sloping top to direct the cooling air 
out through openings in the side of the 
cabinet, so that air in passing through the 
enclosure is shunt-ed away from the main 
stream of cooling air entering at the base 
of the cabinet‘without being brought into 
contact with elements withm the cabinet 
which might be injured thereby. Certain 
of these resistance elements evolve consid 
erable amounts of heat at higher tempera 
tures than occur in elements‘ located in the 
main air stream below the vacuum tubes, 
and for this reason it is important to divert 
the heat of the resistance units away from 
the main air stream where they might cause 
an undesired rise in the temperature of said 
air and of the adjacent elements. 

60 

65 

70 

75 

90 

95 

100 

106 



' jacent vertical sides of the cabinet are 
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In addition to the openings at‘the base 
and top of the cabinet, the rear and ad 

pro 
vided with openings which facilitate the 
?ow of cooling air through the cabinet. 1 
Other objects of the invention will be ap 

parent from the more detailed description 
of the invention which follows. ‘ _ 

Fig. 1 is a sectional elevation of a radio 
transmitter cabinet showing the general ar 
rangement of apparatus therein. F1g. 2 1s 

- a sectional elevation of the same cabinet 
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taken. along the line 2—2 looking- in the 
direction indicated by the arrows. . 
Referring to Figs. 1 and 2, the cabinet 

1, containing apparatus for transmitting 
radio or other carrier waves, is provided 
with vertical supports 2 of angle iron or 
other suitable material and provided with 
transverse members 3, 4, 5, 6, 7, etc. of angle 
iron or other suitable material which also 
may serve as supports for apparatus to be 
housed within the cabinet. At the front of 
the cabinet is mounted a switchboard panel 
.8 which supports the variable inductance 
element 9 and the variable condenser 10. 
Near the top of the cabinet vacuum tubes 

11 are mounted upon the transverse members 
12 of wood which are supported from the 
angles 6. This construction leaves large 
apertures between the members 12 so that 
the air may pass readily upward through 
the cabinet and. cool the tubes 11. Trans 
formers 13 and 14 and choke coil 15 are 
supported on transverse members 16 which, 
in turn, are supported from the angles 5. 
Fixed condenser 17 and choke coil 18 are 
supported from transverse members 19 
which, in turn, are supported from angles 
3. It will be noted that elements 9, 10,- 13, 
14, 15, 17 and 18, which evolve moderate 
amounts of heat at moderate temperatures, 
are mounted below vacuum tubes 11 which 

‘ evolve considerable quantities of heat at con 

'50 

55 

60 

siderably higher temperatures than the ele 
ments below them. ,_ ' 

In view of the fact that certain of the 
resistance units employed in the radio trans 
mitter cabinet evolve large quantities of heat 
atrelatively higher temperatures than occur 
at the surface of the other elements mounted 
below the tubes 11, it vhas been found very 
advantageous to mount all such resistance 
units 20 at the lower rear side of the cabi 
net within a separate enclosure 21 which 
shields the other elements in the cabinet 
from the heat developed in the resistance 
units, and at the same time permits the re 
sistance units 20 to be e?iciently cooled by air 
currents diverted away from the main air 
stream entering at the base of the cabinet. 
The enclosure or hood 21 is provided with a 
sloping top 22 which de?ects the heated air 
rising from resistance units 20 in an out 
ward direction through openings 23 in the 

‘desired points. 
‘vided with end 
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'rear wall 24 of the" cabinet. The rear wall 
24 may be constructed of expanded metal 
or other‘ suitable type of ‘screening, orv may 
be a panel- provided with openings at the 

The enclosure 21 ‘is pro 

vided with ?anges to which the inclined top 
portions 25 which are pro- 
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22 and the verticalportion 27 of sheet metal . 
may be ?rmly secured. ' . 

The inclined: top 22 may be made of in 
sulating material, such as phenol ?ber, and 
servesas a support for terminal connectionsv 
26 which furnish leads for entering the 
hood 21. . ' - . 

The top 28 of the cabinet is constructed of 
expanded metal screening or other suitable 
material. which provides numerous openings - 
through which the convective stream of cool 
ing air may pass. The sides 29, 30 of the 
cabinet maylikewise be constructed of ex 
panded metal screening. 
The general direction of air currents 

through the cabinet is indicated by arrows. 
It will be seen that air entering at the 
base of the cabinet, due to convection pro 
duced by the heated elements in the cabinet, 
circulates freely upward through the cabi 
net and out through the top 28, with the 
exceptlon of a portion of the air which 
is diverted by the hood 21. This diverted 
air is expelled through the rear’ of the cabi 
net as indicated by the arrows and is thus 
prevented from‘ reaching and deteriorating 
the other elements withinthe cabinet or the 
dielectric insulating the conductors leading 
between said elements. 
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It will be obvious that the general prin- ' 
ciples herein disclosed may be embodied in 
many other arrangements differing from 
that illustrated without departing from the 
invention as de?ned in the following claims. 
What is claimed is: 

_ 1. Means for supporting electrical appa 
ratus which is subject to deterioration at 
high temperatures, a resistance unit which 
evolves considerable quantities of heat under 
service conditions mounted on said support 
ing_means and means comprising a hood 
having a sloping top of heat and electric 
insulating material provided with termi 
nals for separating said'resistance unit from 
said apparatus and for de?ecting away from 
said apparatus air which has been heated 
by said resistance unit. 

2,.‘Means for supporting electrical appa 
ratus which is subject to deterioration at 
high temperatures. a resistance unit which 
evolves considerable quantities of heat under 
service conditions mounted on said support 
ing means, means for separating said resist 
ance unit from said apparatus, said separat 
ing means comprising a hood having a pas 
sage way therethrough for cooling air, and 
means including a plate of heat and electric 
insulating material upon which terminals 
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connected to said unit are mounted for de 
?eeting away from said apparatus air heated 
by said resistance unit. ‘ p ' 

3. Means for supporting electrical appa 
ratus which is subJect to deterioration at 
high temperatures, a resistance unit which 
evolves considerable quantities of heat under 
service conditions mounted on said support 
ing means, means for separating said resist 
ance unit from said apparatus, said separat 
ing means comprising an enclosure having 
a passage way therethrough for cooling air, 
and an inclined top of phenol ?bre which 
serves as a mounting panel and is adapted to 
de?ect away from said apparatus air heated 
by said resistance unit. 

4. Means for supporting electrical appa-I 
ratus which is subject to deterioration at high 
temperatures, a resistance unit which evolves 
considerable quantities of heat under service 
conditions mounted on said supporting 
means, and a sheet metal compartment hav-_ 
an inclined top of heat and electric insulat» 
ing material upon which terminals for said 
resistances are mounted for separating said 
resistance unit from said apparatus and for 
de?ecting away from said apparatus air 
heated by said resistance unit. 

5. A radio transmitter cabinet comprisin 
a plurality of elements subject to deteriora 
tion at high temperatures, a resistance unit 
which evolves considerable quantities of heat 
under service conditions mounted in said 
cabinet, a compartment, provided with a top 
comprising a panel of insulating material 
for mounting electrical apparatus enclosing 
said resistance unit and having openings to 
permit a flow of cooling air therethrough 
and for discharging said air from said 
cabinet. . 

6. A radio transmitter cabinet com ris 
ing a plurality of elements subject to diete 
rioration at high temperatures, a resistance 
unit which evolves considerable quantities of 
heat under service conditions mounted in 
said cabinet below said elements, a com 
partment, the to of said compartment con 
sisting of a pane of insulating material ‘for 
mounting electrical apparatus enclosing said 
resistance unit and having openings to per 
mit a ?ow of cooling air therethrough and 
for discharging said air from said cabinet. 

7. A radio transmitter cabinet comprising 
a plurality of elements subject to deteriora 
tion at high temperatures, a resistance unit 
which evolves considerable quantities of heat 
under service conditions mounted in said 
cabinet, and means, including an inclined 
panel of heat and electric insulating mate 
rial having terminals mounted thereon, to 
direct away from the main stream of cooling 
air through said vcabinet the air employed for 
cooling said resistance unit. 

8., Means for mounting electrical appa 
ratus comprising a cabinet, the front of said 
cabinet comprising an insulating panel, the 
top, back and sides of said cabinet compris 
in a metallic screening material for electri 

g caliv shielding the apparatus mounted in 
.Stll cabinet, a resistance unit generating 
considerable heat under service conditions 
mounted in said cabinet, a hood for de?ect~ 
ing heated air produced by said unit away 
from the other apparatus in said cabinet, 
said hood including an insulating panel hav 
ing connecting means for said unit mounted 
thereon. _ 

In witness whereof, I hereunto subscribe 
my name this 2nd da of June A. D., 1922. 

JYOHN O. GARGAN. 
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