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Patented Dec. 24, 1946 2,412,989 

UNITED STATES PATENT office 
2,412,989 

MULTIPLE RECTFEER COOLNG SYSTEM 
Chester A. Kotterman, Livingston, N.J., assignor 

to Federal Telephone and Radio Corporation, 
a corporation of Delaware 
Application July 3, 1942, Serial No. 449,582 

This invention relates to rectifiers of the metal 
plate type and particularly to a unitary arrange 
ment for cooling a number of such rectifiers. 
The object of the present invention is to pro 

vide a compact arrangement for passing a flow 
of cooling fluid such as air over the surface of 
the rectifiers. 
This object is carried out in accordance with 

this invention by arranging the rectifier units 
edgewise at narrow Outlets from a compartment 
in which the cooling fluid pressure is built up So 
as to be forced through the outlets against the 
edges and over the surfaces of the rectifier units. 
The invention will be better understood from 
the following detailed description and the accom 
panying drawings of which: 

Fig. 1 is a plan view partially in section of a 
rectifier cooling arrangement according to this 
invention; 

Fig. 2 is an elevation view, partially shown in 
Section taken at line 2-2 of Fig. 1; 

Fig. 3 is a side view of a rectifier unit contain 
ing a number of rectifier elements; 

Fig. 4 is a section taken at line 4-4 of Fig. 3; 
Fig. 5 shows a detail of the arrangement of the 

rectifier elements in Figs. 3 and 4; 
Fig. 6 shows a plan view in section of a differ 

ent form of cooling arrangement according to 
this invention; and 

Fig. 7 shows a longitudinal section taken at line 
7-7 of Fig. 6. 

Referring to Figs. 1 and 2, the cooling arrange 
ment is centered on a cubicle in the form of 
a prism formed by four parallel corner strips 2 
which may be angle pieces. The top and bottom 
of the prism are closed by solid walls 3 and 4 re 
Spectively and the ends are closed by end walls 5 
and 6 respectively. The two remaining walls, 
these being the side walls, are formed by a plu 
rality of channel members 7 having a generally 
U-shaped cross section. The adjacent walls of 
adjacent channel members preferably converge 
toward each other as shown. The members 7 
extend vertically between the respective upper 
and lower members 2 to which they are attached 
in any suitable manner as by bolts. The mem 
bers 7 are spaced apart at intervals which are 
preferably uniform So as to form a plurality of 
vertical slits 8 in the side walls. 
The end walls 5 and 6 contain openings 9 and 
0 respectively, preferably circular, in which are 
placed respective motor driven fans and 2 
which blow air into the cubicle to build up a 
preSSure in it and thereby cause air to be forced 
out through the slots 8. 

11 Claims. (Cl 145-366). 
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The individual rectifier units 3 to be cooled 

are placed edgewise at the respective slots 8 as 
shown. This invention is not concerned with 
the particular construction of the rectifier units, 
as any form which can be shaped to fit the con 
struction may be used. Examples of such recti 
fying units are described in my copending appli 
cation Ser. No. 436,711, filed March 28, 1942. 
One of the units in the form shown in Figs. 
and 2 is illustrated in greater detail in Figs. 3, 4 
and 5. In this form, each unit comprises a sup 
porting plate 4, which may for example be of 
steel or aluminum, and carries on its two sides 
rectifier elements is shown in the form of discs 
6 Such as steel, coated in a well-known manner 
With a semi-conducting layer 7 such as sele 
nium. When the rectifier is of the Selenium 
type, it will have over the selenium layer a me 
tallic counter-electrode layer 8 which is placed 
into contact with the Supporting plate 4. In 
sulating rings 9 and 20 should preferably be 
placed around the internal and external periph 
eries of the counter-electrode to keep the seleni 
um and the base plate 6 out of contact with 
plate 4. These rings 9 may be of any suitable 
insulating material such as paper, or they may 
be composed of an application of varnish, which 
may be made to cover not only the exposed parts 
of the selenium layer but also the adjacent por 
tions of the counterelectrode layer. The recti 
fier elements 5 are fastened to the plate 4 by 
bolts 2 passing through the elements and the 
plate and tightened by nuts 22. A suitable bus 
bar 23 is fastened under the nuts 22 to make 
contact. Washers 24 should be of conducting 
material So that the base plates 6 on both sides 
of plate 4 are connected to each other, but in 
sulating bushings 25 around the bolts keep the 
bolts out of contact with supporting plate 4. 
The bus bars constitute one terminal of the par 
allel connected rectifying elements 5 and plate 
4 constitutes the other terminal. It will be 
understood that the rectifier elements 5 need not 
be arranged exactly as shown; for example they 
night be placed on only one side of plate 4. 
The rectifying units 3 are connected in posi 

tion with relation to cubicle by means of brack 
ets 54 and 55 which fasten to the respective 
corner strips 2 of the cubicle. The corner strips 
should preferably be of an insulating material 
Such as Bakelite; or if the strips 2 are of con 
ducting material the plates 4 should ordinarily 
be insulated from these strips so that all of plates 
4 will not be connected together. This will al 
low for different connection arrangements be 
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tween different rectifier units. In the case of a 
single arm type of rectifier connection wherein all 
the rectifier units are in parallel, it would not 
matter whether plates 4 are electrically con 
nected together, but usually in a rectifier all of 
the units will not be connected in parallel. 
The arrangement shown permits 8 consider 

able space within the cubicle within which an 
operating transformer 26 of the rectifier may be 
placed as shown if desired; and this may be 
mounted upon suitable supports 2. 
In the operation of the cooling system as thus 

described the fans and 2 will blow air into 
the cubicle and will pass out through the slits 
8 between strips , the adjacent converging walls 
of adjacent strips serving to direct the air 
from each slit against the edge of the correspond 
ing plate 4 and over the surfaces of plate é 
and rectifying elements 5 thereof. The direc 
tion of air flow is indicated by the arrows in 
Fig. 1. Preferably, the combined area of open 
ings 9 and O should be equal to or greater than 
the combined area of the slits 8. 
An efficient arrangement is One in which the 

cubic f bearing the rectifier units 3 is placed 
within an enclosure 28 which completely con 
tains all of the circulating air or fluid. In such 
construction, the circulating air or fluid should 
be cooled by heat exchangers 29 and 30 before 
the hot air or fluid from the rectifiers reaches 
the fans again. The heat exchangers shown com 
prise fluid cooled pipes 3 arranged in a support 
ing housing 32 attached over the walls 5 and 6 of 
the cubicle. The housing 32 is composed of struts 
33 projecting from the walls 5 and 6 to which 
are attached partitioning walls 35 and 35 closing 
the top and bottom of the housing. The wall 36 
serves to close the front of the housing. As there 
are no side Walls extending between the top and 
bottom walls 34 and 35, the only path for entry 
of air into the housing is through the spaces 
between cooling pipes 3 . By this arrangement 
the air blown out of the cubicle over the recti 
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fier elements returns to the fans through the 
Spaces 3 between the ends of the rectifier units 
and the enclosure 28 and through the heat ex 
changers. Cooled fluid circulated through pipes 
3 provides the cooling. For convenience the 
walls of enclosure may be made removable as 
indicated at 38 and 39 to allow access to the 
interior. y 

Figs. 6 and 7 illustrate a somewhat different 
modification wherein the enclosure in which the 
air pressure is built up is in the form of a cylin 
der or drum around which the rectifier units : 
are fastened. The drum is formed by a pair of 
circular end pieces 40 and 4, the latter having 
a circular cutout 42 to permit access of cooling 
fan 43. To the circular end members 40 and 
4 there are fastened circular hoops 44 and 85 
respectively which may be channel shaped in 
CrOSS Section as shown. Extending vertically be 
tween the hoops are the spaced strips of U 
shaped CrOSS Section as in Fig. 1 and having the 
Spaces or slots 8 between them. The rectifier 
units 3 are fastened by their brackets 25 to the 
hoops 44 and 45 as shown so that the plates 
4 are located in the slots 8 between adjacent 

Strips as in the case of Fig. 1. This drum ar 
rangement is preferably operated so the plates 
f4 lie in a vertical plane as shown, and for this 
purpose, a suitable stand or legs 46 may be fas 
tened to a base member 47 to which the fan mo 
tor 48 may also be attached. 
Although in this embodiment only one fan is 
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4. 
shown, it will be understood that a fan may be 
placed at both ends as in Fig. 1 instead of only 
at One end. Furthermore, in the construction 
shown in Figs. 6 and 7 there is shown no heat ex 
changer nor Outer enclosure as in Fig. 1 as in 
this case the air of the atmsophere is cooling the 
rectifiers. A suitable heat exchanger and en 
closure could of course be provided in a manner 
similar to FigS. 1 and 2 if desired. 
What I claim is: 
1. In a multiple rectifier, a casing, a plurality 

of plates each carrying a plurality of rectifier ele 
ments each mounted in direct heat transfer rela 
tion on at least one of its faces, a mounting for 
Said plates holding them side by side within said 
casing, and means for circulating cooling fluid 
in said Casing between said plates and causing 
it to strike the edges of said plates and flow 
Over the Surfaces thereof, and the rectifier ele 
ments thereon. 

2. In a multiple rectifier, a casing, a plurality 
of plates each carrying a plurality of rectifier 
elements on its two faces, a mounting for said 
plates holding them within said casing substan 
tially parallel with one another, and means for 
circulating cooling fluid in said casing between 
said plates and causing it to strike the edges of 
Said plates and flow over the surfaces thereof, 
and the rectifier elements thereon, 

3. In a multiple rectifier, a casing, a plurality 
of plates each carrying a plurality of rectifier ele 
ments each mounted in direct heat transfer rela 
tion on at least one of its two faces, a mounting 
for said plates holding them within said casing 
Spaced from one another and substantially at 
right-angles to the side walls, and means for cir 
culating cooling fluid in said casing between said 
plates past Said rectifier elements. 

4. In a multiple rectifier, a casing having end 
and side Wails, a plurality of plates each carry 
ing a plurality of rectifier elements on its two 
faces, a mounting for said plates holding them 
within Said casing uniformly spaced parallel with 
One another and Substantially at right-angles to 
the side walls but spaced therefrom, a heat ex 
changer at each end wall, and a blower centrally 
located in the casing near each end wall and 
circulating cooling fluid over the associated heat 
exchanger, between said plates past the rectifier 
elements thereon and back through the space be 
tween the plates and the casing to the heat ex 
changer. 

5. In a multiple rectifier, a cylindrical casing, 
a plurality of plates each carrying a plurality of 
rectifier elements on at least one of its faces, a 
mounting for said plates holding them within 
said casing spaced with respect to the side walls 
but separated therefrom, a heat exchanger at 
each end of the casing, and a blower centrally 
located in the casing near each end and circu 
lating cooling fluid over the associated exchanger 
between said plates past the rectifier elements 
thereon and back through the space between the 
plates and the casing to the heat exchanger. 

6. In a multiple rectifier, a cylindrical casing, 
a plurality of plates each carrying a plurality of 
rectifier elements on its two faces, a mounting for 
said plates holding them within said casing uni 
formly spaced radially with respect to the side 
walls but separated therefrom, a heat exchanger 
at each end of the casing, and a blower centrally 
located in the casing near each end and circulat 
ing cooling fluid over the associated heat exchang 
er, between said plates past the rectifier elements 
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thereon and back through the space between the 
plates and the casing to the heat exchanger. 

7. A rectifier cooling system comprising a 
chamber, an opening in said chamber, a fan at 
said opening to blow air into said chamber, slots 
in said chamber with means at the slots for 
directing the flow of air therethrough, said air 
directing means at the slots being formed by 
spaced strips having adjacent walls which con 
verge toward each other in the direction of air 
flow, and a rectifier unit placed edgewise at each 
slot so as to receive on its edge from said direct 
ing means air blown through the slot from inside 
said chamber, whereby the air divides at the edge 
and blows over both surfaces of Said rectifier 
unit. 

8. A rectifier cooling system, comprising means 
forming a chamber having a relatively large 
opening and a plurality of slots therein, wall 
means on opposite edges of each slot extending 
outwardly from said chamber and converging 
toward one another, a rectifier placed edgewise 
between the converging walls at each slot in a 
plane parallel to the longitudinal edge of the slot, 
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and means blowing a cooling fluid into said 
chamber through said opening, whereby said 
cooling fluid passes outwardly of said chamber 
through said slots and between said converging 
Walls, and over both sides of the rectifier units. 

9. The combination according to claim 8, in 
which said wall means comprise integral exten 
sions of said chamber-forming means, 

10. A rectifier cooling system, comprising means 
forming a chamber having a relatively large 
opening and a plurality of slots therein, wall 
means on opposite edges of each slot, extending 
outwardly from said chamber, a rectifier placed 
edgewise between the walls at each slot in a plane 
parallel to the longitudinal edge of the slot, and 
means blowing a cooling fluid into said chamber 
through said opening, whereby cooling fluid 
passes outwardly of said chamber through Said 
slots and between said Walls, and over both sides 
of the rectifier units. 

11. The combination according to claim 10, in 
which said wall means comprise integral exten 
sions of said chamber-forming means. 

CHESTER A, KOTTERMAN. 


