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This invention is directed to electron rnultiplier arrays 
particularly for use in image intensi?ers ‘of ‘the kind dis 
closed in United States Patent 3,128,408 entitled “Electron 
Multiplier” íssued to Goodrich and Wiley on April 7, 1964. 

In that patent was disclosed an array of individual chan 
nel multípliers, each of which compríse a long tube or 
channel or relativcly small diameter, in the order of ‚001 
inch, having a secondary emissive resístive coating on the 
interior surface thereof. Such an array might easily in 
clude 1,000 or more individual tubes. Thís invention pro 
vides a construction of such an array that is economical 
and e?ìcient. 

It is therefore an object of this invention to provide an 
array of very small tubes or channels having an interior 
secondary emissive resístive surface that may be easily 
and inexpensively fabricated. 

It is the object of this invention to form such an array 
utilizing corrugated sheets each having alternate ridges 
and grooves, with the surfaces of said sheets being sec 
ondary emissive and resístive; the corrugated sheets being 
alternated with ?at sheets having secondary emissive re 
sistive surfaces forming a plurality of channels between 
the corrugatíons and the ?at sheets. 

It is a further object of this invention to coat the ends 
of these ridges and grooves with a conductive material 
such as a metallic paint so that a single voltage lead to an 
end of the array will place the corresponding ends of all 
the channels at the voltage value of the lead. 

It is a further object of this invention to incorporate in 
the glass used for the corrugated and ?at sheets corn 
pounds of materials, such as lead and bismuth, whích glass 
after reduction, as with hydrogen gas, provides a sec 
ondary emissive, resístive surface. 

These and other objects will become more apparent 
when preferred embodiments of this invention ‘are con 
sidered in connection with the drawings in which: 
FIGURE 1 is a view of a preferred embodiment of this 

invention showing some corrugated sheets and ?at sheets 
assembled and some in the process of assembly; 
FIGURE 2 is an enlarged end of a corrugated sheet t0 

illustrate the conductive layer on the end thereof, and 
FIGURE 3 is an embodiment using only corrugated 

plates. 
In FIGURE 1 is shown an array 20 having a ?at sheet 

22 as the bottom member thereof, a corrugated sheet 24 
placed on top of ?at sheet 22, a second ?at sheet 26 placed 
on top of corrugated sheet 24, and so forth to form a stack 
of ?at and corrugated sheets alternately placed one on the 
other. The ?at sheets are tangent to the ridges of the cor 
rugations to form individual channels between the lines 
of tangency. The two ?at sheets on each side of a corru 
gated sheet thus constitute con?ning means for each of the 
corrugated sheets. 

Both the ?at and corrugated sheets in the preferred em 
bodiment have a glass body with a secondary emissive re 
sistive coating on either side thereof such as tin oxide or 
antimony oxide. The glass in this ernbodiment is ‚001 inch 
thick and is heated uniformly and then sprayed with a 
mixture of .35 molar of SnCl4’5Hzû and 3.0 molar of 
SbCl3 to form a uniform resístive coating thereon. The 
resistance of the coating in this embodirnent is 1,000 meg 
ohms per square. Also, the resístive coating on the cor 
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2 
rugated ?at sheet may be formed thereon as the sheets are 
leaving the rolling mills. 

After the array is completely assembled as by placing 
a suf?cient number of alternate ?at and corrugated sheets 
in a stack, the front end 28 of array 20 and the rear end 
30 of the array 20 are coated with a conductive coating 31 
(FIGURE 2) such as by painting with a conductive paint 
from a group of conductive paints which are commercially 
available. These paints would include gold, silver and 
platinum paints. Other methods of forming a conductive 
layer on the front and rear ends of the array include the 
vapor deposition of conductive metals with the vapor de 
position occurring at a steep angle so that a minimum of 
the channel interiors would be coated with the deposited 
metal. 

After the array is assembled, the sides of the corru 
gated and ?at sheets are bonded at one side 32 ‘and are 
bonded together at the opposite side 34 with an epoxy 
binding or may be fused together by heating locally to 
the melting point of the glass, or otherwise bound to 
gether. _ 

A lead 36 is attached to the front portion 28 ‘of the 
array and a lead 38 is attached to a rear portion of the 
array with a voltage source 40 being placed between leads 
36 and 38. Since the front end 28 of the array is coated 
with a highly conductive material, the voltage of lead 36 
will be applied to the front end of each channel and since 
the rear end 30 of the array is also coated with a highly 
conductive material, each channel end ‘at the rear will be 
at the potential of lead 38. Thís forms a continuous poten 
tial gradient along each of the tubes or channels and sub 
plies current to the surface of the channels for secondary 
emissíon in accordance with the aforernentioned Good 
rich and Wiley patent. 

With a construction such ‘as that shown in FIGURE 1, 
and with the glass thickness being about ‚001 inch and the 
height of the corrugations or ridges in a corrugated plate 
being about ‚008 inch, the ratio of the open te occluded 
area is about 7.3 to 1. This means that electrons or par 
ticles directed toward the array have a better chance of 
entering one of the tubes or channels rather than being 
absorbed by the conductive coating on the end of the 
array. 
FIGURE 3 shows a second array having a plurality of 

corrugated plates 42 which are coated in the manner of 
plates 24 in the embodiment of FIGURE 1 to provide 
secondary emissive resístive surfaces, but whích array does 
not have the ?at sheets between corrugated sheets. Thís 
embodiment requires the alignment of the corrugated 
sheets so that ridges of one sheet supports the bottom of 
the grooves of the sheet placed on top of it. The size or 
diameter of the channels is twice as large as it is in the 
embodiment of FIGURE 1. 

Instead of coating a glass with a secondary resístive 
coating as described, compounds can be added to glass 
during its manufacture which will provide it with a sec 
ondary emissive surface after hydrogen reductíou. For 
example, if lead oxide and bismuth trioxide ‘are added 
to the glass during its manufacture, the electrical con 
ductivity of the glass surface will be increased to a pre 
determined desired point by reduction of the glass surface. 
One method of reducing the glass surface is to heat it to 
325 degrees centigrade to 500 degrees centigrade ‘for 8 
to 16 hours and cause a ?ow rate of the hydrogen of about 
one liter per minute past the surface. A particular com 
pound which has been shown to be eífective for such use 
is 32% lead oxide, 61.3% silicon dioxide, 6.2 % of barium 
carbonate and .5% of bismuth trioxíde. 
Although this invention has been disclosed and illus 

trated with reference to particular applications, the prin 
ciples involved are susceptible of numerous other appli 
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cations which will be apparent to persons skilled in the 
art. The ínvention is, therefore, to be límited only as in 
dicated by the scope of the appended claims. 
Having tl1us descríbed rny invention we claim: 
1. An electr0n multiplier array comprísing 
a plurality of insulative corrugated members and insu 

lative con?ning means stacked one on the other to 
form a multídimerrsiorral array of open end covered 
channels, 

the ínsulative material de?ning said open ends of said 
channels havíng a highly conductive surface so that a 
single potential lead electrically connected with any 
one of said open channel ends will place all of the 
channel ends at a gíven end of said array at the 
potential of said single potentìal lead, 

said corrugated members having a plurality of. grooves 
and ridges, 

said grooves having a secondary emissive resistive sur 
face that is continuous from one groove end to the 
opposite groeve end, 

and said con?níng means being placed adjacent said 
grooves and being ?xecl t0 said grooves to form a 
covered channel open only at the ends thereof. 

2. The electron multíplier array of claim 1 wherein 
the corrugated members and con?ning means are ?xed 
to each other by a borrdíng of the side edges of said cor 
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rugated members to the side edges of the con?ning means 
whìch extend longitudínally between opposíte ends ofsaid ‘ 
array. 

3. The electron multiplíer array of claim 1 wherein the 
insulatíve eorrugated members comprise compounds of at 
least one of the elements of lead and bisrnuth, and said 
secondary emissive resistive surface ‘comprising at least 
one of the elements of lead and bisrnuth. 
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