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1 

This invention relates to dry disc or dry plate 
rectifiers and, more particularly, to an improved 
construction of Such rectifiers greatly increasing 
the life and reliability thereof. 
As presently constituted, one particular type 

of rectifier comprises a conductive metal base 
plate (for example, aluminum), coated on one 
side with a semi-conductive layer (for example, 
Solenium). Upon the exposed Surface of the Semi 
conductive layer, to which there has been ap 
plied the infinitesimally thin barrier layer, there 
is applied a conductive metal layer forming a 
counter-electrode. 
The assembled rectifier is formed with a cen 

tral aperture through Which passes a stud or Spin 
dle surrounded by an insulated sleeve, the base 
plate, semi-conductor and Counter-electrode lay 
ers being formed With a central aperture in rela 
tion to the spindle. An annular disc, preferably 
of paper and defining an insulation member, is 
generally disposed between the base plate and the 
Semi-conductive layer, and an annular contact 
Washer is placed against the eXposed surface of 
the counter-electrode, both annular members be 
ing positioned adjacent the periphery of the cen 
tral aperture. 

Rectifiers as so constructed often fail electri 
cally and mechanically due to melting and run 
ning off of the soft metal alloy of the counter 
electrode, When Safe design Operating tempera 
tures are exceeded. The melting counter-elec 
trode alloy usually runs toward and into the 
central aperture and by bridging the selenium 
layer and the metal base plate, causes electrical 
failure. The melted counter-electrode alloy, in 
developing the unWanted bridging effect afore 
said, causes arcing adjacent the insulating sleeve 
which covers the mounting spindle passing 
through the central aperture of the rectifier, and 
such arcing effects a mechanical break-down of 
the insulating sleeve and the mounting Stud or 
spindle, thereby causing a total mechanical fail 
tre of the rectifier. 

In accordance with the present invention, the 
counter-electrode layer is formed to be C0-eX 
tensive with the semi-conductor upon which it 
is Superimposed; the counter-electrode, however, 
as formed, is of less radial distance from its outer 
periphery to its inner periphery than that of the 
semi-conductor layer, the difference in area being 
evidenced by providing an annular Zone adjacent 
the central aperture wherein the semi-conductor 
is not superimposed by the Counter-electrode. 
Within this zone there is disposed a compressible 
annular insulation disc, the outer periphery of . 
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which contacts the inner periphery of the Coun 
ter-electrode, and the inner periphery of which 
is in line with the outer periphery of the central 
aperture of the rectifier. The insulating disc Or 
washer is initially of slightly greater thickness 
than that of the counter-electrode layer, so that 
when the rectifier is assembled and the usual 
contact washer is applied by superimposition in 
the Zone of the aforesaid insulation Washer and 
the counter-electrode contiguous thereto, the 
former is compressed to the same thickness as 
the counter-electrode layer and in Such capacity 
serves both as a packing and as a compressed 
medium resisting the flow of melted counter 
electrode alloy toward the center of the rectifier, 
in the event that the same decomposed due to 
excessive heat effect developed in the rectifier. 
By virtue of the foregoing, arcing, short cir 

citing and the resultant burning a Way of the 
insulating sleeve and Stud is thereby avoided and 
the reliability and life of the rectifier is increased. 

For a more Complete understanding of the in 
vention, reference is made to the following de 
tailed description of an embodiment thereof as 
illustrated in the accompanying drawing, in 
which: 

Fig. 1 is a central transverse sectional view; and 
Fig. 2 is a plan View taken along the lines 2-2 

of Fig. 1. With certain of the contact parts elimi 
nated; and 

Fig. 3 is a central transverse view taken along 
lines 3-3 of Fig. 2. 

Referring to the drawing, rectifier unit 0 in 
cludes a, base plate of conductive metal such 
as aluminum. Plate has mounted thereon at 
its central aperture 2, as by pressure or adhesion 
and preSSure, an annular paper insulation washer 
3. The surface of plate carrying washer 3 

is coated With a semi-conductor 5 such as se 
lenium. A preferred mechanism and method for 
forming a plate of this character is shown in 
my Copending U. S. application Serial No. 54,231, 
filed on October 13, 1948. 

In accordance with the present invention, a 
counter-electrode layer 6 comprised of a con 
ductive alloy is applied as a coating for the semi 
conductor layer 5 aforementioned, the radial 
distance between the outer periphery 6' and the 
inner periphery 6' of the counter-electrode 
layer being leSS than the radial distances of the 
Semi-Conductor layer 5. To superimpose a 
counter-electrode layer of this character upon 
the semi-conductor layer 5, to which has been 
applied a barrier layer of infinitesimal thickness, 
a masking cone or mushroom is disposed in the 
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central aperture 2 and the counter-electrode 
sprayed or otherwise applied over the barrier 
layer coated exposed face of the selenium Semi 
conductor 5, the diameter of the mushroom 
mask being such that after the counter-electrode 
is applied, an annular boss formation, defined 
as having a base of semi-conductor material 5 
and a circular sidewall of counter-electrode 6 
is provided, into which is disposed a compressible 
insulation disc or washer 7, the initial thickneSS 
of which is some .0005 greater than the thickneSS 
of the counter-electrode layer 6, the radial dis 
tance between the outer and inner peripheries 
of the compressible insulation disc or Washer 
being Such as will permit the disc or Washer to 
fit into the boss with its outer periphery in line 
with the inner periphery of the counter-electrode 
and its inner periphery in line with the outer 
periphery of the central aperture. 

In assembling the unit, a stud or spindle 8 
Surrounded by an insulation sleeve 9 is mounted 
centrally of the assembled uni, with the insula 
tion sleeve in contact With the inner periph 
eries of, respectively, the base plate , Washer 
f3, semi-conductor 5 and the insulating, pa 
per washer 7. The contact washer 20 of the 
set 20, 20' overlies the exposed Surface of 
the counter-electrode layer 6 and compression 
disc or Washer , and in the assembly, as the 
contact, Washer is mounted on the insulation 

... sleeve , that part of the under-Sulface there 
of co-extensive with the compression Washer 
acts thereon to compress it to an amount SO 
that the upper surface of the compression Washer 
is at the same level as the exposed Surface of 
the counter-electrode, said disc or washer 
thereby, in effect, becoming additionally a pack 
ing Washer. 
The Sual contact washers 2 are applied to 

the underside of the basemember and conductor 
Strips 22, 22' are connected to lead from contact 
washers 2 and 2. The usual apertured insula 
tion Washers 23 and 23' are interposed getween 
the contact strips and the locking nutS 24, 24', 

- serving to lock the assembly. Although there is 
shown in the drawing out a single rectifier ele 
nent, it is within the province of this in Vention 
to notint a series thereof in bank formation. 
Should the metal of the counter-electrode melt, 

by virtue of the development of excessive ten 
peatures, the compressed washer a blocks the 
fioW of Inetal from the counter-electrode in Ward 
ly toward the central aperture 2, thereby avoid 
ing electricai and mechanical failure at the in 
Silating sleeve 9 and mounting Stud 8. 
While specific embodiments of the invention 
ave been shown and described in detail to illus 

trate the application of the invention principles 
thereto, it should be understood that the in Ven 
tion may be otherwise embodied without depart 
ing from such principles. 
What is claimed is: 
1. A dry disc rectifier in combination. With a 

base plate having a mounting edge, a layer of 
Semi-conductor material Superimposed On One 
surface of said base plate and extending to the 
mounting edge thereof, a layer of counter 
electrode material Superimposed on at least a 
portion of the exposed surface of Said Semi 
conductor excepting that Zone thereof adjacent 
the mounting edge, and a layer of compressible 

... insulating material Superimposed on the ex 
posed portion of the semi-conductor adjacent 

, the mounting, edge said insulating material being 
initially of slightly greater thickneSS than the 
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4. 
counter-electrode layer and being compressible 
in assembly to the thickness of the counter 
electrode layer. 

2. A dry disc rectifier in combination. With a 
base plate having a mounting edge, a layer of 
semi-conductor material Superimposed on One 
surface of said base piate and extending to the 
mounting edge thereof, a layer of counter 
electrode naterial superimposed on at least a 
portion of the exposed surface of Said Semi 
conductor excepting that Zone thereof adjacent 
the mounting edge, and a compressible paper 
washer superimposed on the exposed portion of 
the Semi-conductor adjacent the Inounting edge 
said washer being initially of slightly greater 
thickness than the counter-electrode layer and 
being compressible in assembly to the thickness 
Of the counter-electrode layer. 

3. A dry disc rectifier in combination. With a 
base plate having a central mounting aperture 
therein, a Seini-conductor layer on one surface of 
Said-base plate, the inner periphery of Which ex 
tends to the outer periphery of the central aper 
ture of the base plate, and a counter-electrode 
laye Superimposed on the exposed face Of Said 
Seni-conductor layer, the inner periphery Of Said 
COUIter-electrode ayel ceing disposed in Spaced 
relationship from the outer periphery of the cen 
tral aperture of the base plate, whereby to pro 
Vide an aluar exposed Surface of Said seni 
Conductor adjacent the central apeiture of the 
base plate, and a layer of compressible insulation 
ilateria. On Said exposed surface of the Seni 
Conductor layer adjacent the ceilitial aperture, 
the outer periphery of said coingressible insula 
tion layer being bounded by the inner periphery 
Of the conter-electrode iayer Said insulating na 
terial being initially of slightly greater thickness 
than the counter-electrode layer and being conn 
preSSible in a SSerably to the thickneSS of the 
counter-electrode layer. 

4. A dry disc rectifier in combination. With a 
base plate having a central mounting aperture 
therein, a Seni-conductor layer on One Surface 
of Said base plate, the inner periphery of which 
extends to the outer periphery of the central 
aperture of the base plate, and a counter-elec 
trode layer Superimposed on the exposed face of 
Said Semi-conductor layer, the inner periphery 
Of Said counter relectrode layer being disposed in 
Spaced relationship from the outer periphery of 
the central aperture of the base plate, whereby 
to provide an annular exposed surface of said 
Semi-COnductor adjacent the central aperture of 
the base plate, and an annuiar connpressible 
paper Washer. On Said exposed Surface of the 
Semi-conductor layer and adjacent the central 
aperture, the Outer periphery of Said washer be 
ing bounded by the inner periphery of the 
COUInter-electrode layer Said Washer being initially 
of Slightly greater thickness than the counter 
electrode layer and being compressible in assem 
bly to the thickness of the counter-electrode 
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layer. 
5. A dry disc rectifier in combination with a 

base plate having a central incunting aperture 
therein, a centraily apertured layer of semi 
Conductor SuperiipOSed Cin one surface of said 
base plate, a centrally apertured layer of counter 
electrode having Substantially the same outer pe 
riphey as that of the seri-conductor layer but 
of less radial distance from outer to inner e 
riphery, Superimposed on the exposed surface 
of Said Semi-conductor, and a centrally apertured 
compressible insulation layer. Superiinposed on 
the exposed portion of the semi-conductor be 
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tween the inner periphery of the counter-elec 
trode and the central aperture of the base plate 
said insulating material being initially of slight 
ly greater thickness than the counter-electrode 
layer and being coin pressible in assembly to the 
thickness of the coli inter-electrode layer. 

6. A dry disc rectifier in coinbination with a 
case late having a, certral oriting aperture 
thereira, a centraily apertured iayer of semi-con 
ductor Superiposed on one surface of Said 
base plate, a centrally apertured layer of counter 
electrode having Substantially the same outer 
periphey as that of the Seri-conductor layer 
but of less radia distance from Outer to inner 
periphery, Superinposed on the exposed Surface 
of said seni-conductor, and a centrally apertured 
compressible paper washer superimposed on the 
exposed portion of the semi-conductor between 
the inner periphery of the counter-electrode and 
the central aperture of the base plate Said Washer 
being initially of slightly greater thickness than 
the counter-electrode layer and being compress 
ible in assembly to the thickness of the counter 
electrode layer. 

7. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein, a layer of Semi-conductor on One Surface 
of said base plate, a counter-electrode layer. On 
said seni-conductor and having an aperture 
aligned with and larger in diameter than Such 
mounting aperture, an annular packing of in 
sulating material lying in the counter-electrode 
aperture against said semi-conductor layer Said 
insulating material being initially of slightly 
greater thickness than the counter-electrode 
layer and being compressible in assembly to the 
thickness of the counter-electrode layer, and a 
contact washer overlying said counter-electrode 
layer and Said Washer. 

8. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein, a layer of semi-conductor on One Sur 
face of said base plate, a counter-electrode layer 
on said semi-conductor and having an aperture 
aligned with and larger in diameter than Such 
mounting aperture, an annular paper packing 
lying in the counter-electrode aperture against 
said semi-conductor layer said paper packing 
being initially of slightly greater thickness than 
the counter-electrode layer and being COm 
pressible in assembly to the thickness of the 
counter-electrode layer, and a contact washer 
overlying said counter-electrode layer and Said 
washer. 

9. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein, a first paper washer surrounding Such 
aperture, a layer of Semi-conductor on One Sur 
face of said base plate overlying Said first Washer, 
a counter-electrode layer on said semi-conductor 
and having an aperture aligned with and larger 
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6 
in diameter than Such mounting aperture, at1d 
a Second annular paper Washer lying in the 
counter-electrode aperture against said semi 
conductor layer. 

10. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein, a first paper washer surrounding such 
aperture, a layer of Semi-conductor on One Sur 
face of Said base plate overlying said first Washer, 
a counter-electrode layer on said semi-conductor 
and having an aperture aligned with and larger 
in diameter than Such mounting aperture, and a 
compressible second annular paper washer of 
slightly greater thickness than the counter-elec 
trode layer lying in the counter-electrode aper 
ture against Said Semi-conductor layer. 

11. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein, a first paper washer surrounding such 
aperture, a layer of semi-conductor on One Sur 
face of said base plate overlying said first Washer, 
a counter-electrode layer on Said Seni-conduc 
tor and having an aperture aligned With and 
larger in diameter than such Inounting aperture, 
a second annular paper washer lying in the 
counter-electrode aperture against Said Semi 
conductor layer, and a contact, Washer overlying 
said counter-electrode layer and Said Second 
Washer. 

12. A dry disc rectifier comprising, in combina 
tion, a base plate having a mounting aperture 
therein a first paper washer Surrounding Such 
aperture, a layer of semi-conductor on One Sur 
face of said base plate overlying said first Washer, 
a counter-electrode layer on said semi-conductor 
and having an aperture aligned with and larger 
in diameter than such mounting aperture, a COm 
pressible second annular paper washer of slightly 
greater thickness than the counter-electrode 
layer lying in the counter-electrode aperture 
against said semi-conductor layer, and a contact 
washer overlying said counter-electrode layer 
and said second washer and compressing the 
latter. 

GERALD TUMULO. 
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