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This invention relates to electron multipliers 
and more particularly to electron multipliers of 
the multistage type. 
In electron multipliers having a plurality of 

auxiliary or secondary cathodes successively ar- 2' 
ranged between a primary cathode and an anode 
or collector electrode, it has been found that 
the several electron streams emanating from the 
primary and secondary cathodes tend to diverge. 
Because of the divergence some of the electrons 
constituting the electron streams emanating from 
each of the cathodes may flow to other than de 
sired portions of the next succeeding electrode 
or may fail to impinge upon the next succeeding 
electrode. Consequently, a low e?iciency and 
poor operating characteristics result. 
One general object of this invention is to im 

‘prove the e?'iciency and operating characteristics 
of electron multipliers. 
More speci?cally, one object of this invention 

is to facilitate the attainment of convergence of 
the electron streams between successive elec 
trodes in multistage electron multipliers. 
Another‘object of this invention is to shield 

the interelectrode spaces in electron multipliers, 
and particularly the regions adjacent the emis 
sive surfaces of the cathodes thereof, from ex 
traneous ?elds. 

Still another object of this invention is to 
effectively segregate the emissive surface of each 
secondary or auxiliary cathode in multistage 
electron multipliers from the electrodes there 
adjacent whereby the ?elds of such adjacent elec 
trodes will not produce a component toward the 
emissive surface. 
A further object of this invention is to obviate 

the use of means separate from the electrodes 
for focussing the interelectrode electron streams 
in electron multipliers. 
In one illustrative embodiment of this inven 

tion, an electron multiplier comprises a primary 
cathode, an anode or collector electrode and a 
plurality of auxiliary or secondary'cathodes ar 
ranged successively and in staggered relation be 
tween the primary cathode and the anode or 
collector electrode. 
In accordance with one feature of this inven 

tion, each of the auxiliary or secondary cathodes 
is provided with integral balile and barrier mem-' 
bers which shield the emissive surfaces of these 
cathodes and guide the electrons emitted from 
these surfaces in desired paths. 
In accordance with another feature of this in 

vention, the electrodes are so constructed and ar 
ranged that the electrons emanating from each 

of the cathodes are focussed electrostatically 
I upon the next succeeding electrode. 
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In accordance with still another feature of 
this invention, the primary cathode is provided 
with ba?ie ‘portions which shield the emissive 
surface thereof from extraneous ?elds and focus 
and guide the electron stream emanating there 
from. 
In accordance with a further feature of this 

invention, an auxiliary or barrier member is pro 
vided for augmenting the focussing of the elec 
tron stream from the primary cathode upon the 
next succeeding secondary cathode. 
The invention and the foregoing and other 

features thereof will be understood clearly and 
fully from the following detailed description with 
reference to the accompanying drawing in which: 

Fig. 1 is a perspective view of an electron mul 
tiplier constructed in accordance with this in 
vention, portions of the enclosing vessel and of 
the electrode assembly being broken away to 
show details of the assembly more clearly. 

Fig. 2 is a side elevational view of the electron 
multiplier illustrated in Fig. 1, a portion of the 
enclosing vessel being broken away; 

Fig. 3 is an enlarged detail view in perspective 
of one of the auxiliary or secondary cathodes of 
the electron multiplier illustrated in Figs. 1 
and 2; 

Figs. 4 and 5 are dimensioned end views of the 
primary cathode and one of the auxiliary cath 
odes, respectively. embodied in the electron mul 
tiplier shown in Figs. 1 and 2; and 

Fig. 6 is a circuit diagram illustrating the 
utilization of an electron multiplier constructed 
in accordance with the invention in an amplify 
ing system. 

Referring now to the drawing, the electron 
multiplier illustrated therein comprises an en 
closing vessel It having a stem H at one end 
terminating in a press l2 from which a unitary 
electrode assembly is supported. 
The electrode assembly comprises an insulating 

frame including a disc 53, which may be of mica 
orthe like, and spaced parallel uprights or arms 
l4,'_which also may be of mica. Each of the up 
rights or arms I6 is provided with an integral 
extension or tongue 51 which extends through 
‘and is ?tted in a slot in the disc i3. Supported 
between the uprights or arms M are a primary 7 
cathode I5, a ba?ie or focussing member it, an 
anode or collector electrode l1, and a plurality of 
similar, substantially identical auxiliary or sec 
ondary cathodes I81 to [66, inclusive. As shown 
clearly in Figs. 2 and 6, the cathodes I5 and I8 



2 
are mounted successively in staggered relation so 
that the secondary or auxiliary cathode i81 is 
opposite to and obliquely aligned with the pri 
mary cathode i5 and each of the secondary or 
auxiliary cathodes E82 to His is opposite and ob 
liquely aligned with the next preceding one. The 
anode or collector electrode ll is opposite and 
aligned with the auxiliary or secondary cathode 
M6. The baffle or focussing member 56 is oppo— 
site the primary cathode i5 and oblique to the 
longitudinal axis of the vessel id. 
The primary cathode 15, which may be formed 

of a metallic sheet or strip, for example a strip 
of silver, includes a plane rectangular section H), 
a rectangular flange or baffle portion 26 extend 
ing obliquely from the section it, and a rela 
tively large area barrier or screen portion 2| 
also extending obliquely from the section I9. 
The inner surfaces, that is the surfaces to the 
right in Figs. 2 and 4, of the cathode l5, and 
preferably only the surfaces of the section l9 
and flange portion 26, are treated or activated so 
that copious emission of electrons therefrom 
may be obtained. For example, these surfaces 
may be treated suitably to form a photoelectri 
cally active coating or matrix including silver, 
caesium oxide and some free caesium. 
The cathode i5 is supported by a plurality of 

rigid metallic rods or wires 22 which are af?xed 
to the cathode and have their ends ?tted in 
apertures in the arms or uprights M of the in 
sulating frame. Preferably, the uprights or arms 
id engage the sides of the cathode [5 to hold 
the cathode firmly in proper position. Electri 
cal connection to the cathode 45 may be estab 
lished through a leading-in conductor 23 em 
bedded in the press ii at one end and con 
nected at the other end to one of the rods or 
wires 22 by a tie wire 25. 
The ba?ie or focussing member [6, which may 

be a metal plate or strip, is supported by a pair‘ 
of wires or rods 25 a?ixed thereto and having 
their ends ?tted in suitable apertures in the up 
rights or arms iii. Preferably, the baflle or focus 
sing member it is connected electrically to the 
primary cathode it, as by a wire 26 secured to 
the conductor 23 and to one of the rods or 
wires 25. 
Each of the auxiliary or secondary cathodes 

l8, as shown clearly in Figs. 3 and 5, may be 
formed of sheet metal and comprises a plane 
rectangular central section 2?, a ?ange or ba?le 
portion 28 extending at an angle, for example, a 
right angle, from the section El, and a barrier 
or screen portion 29 extending obliquely from 
the section ‘ii. The inner surfaces, that is the 
surfaces to the right in Fig. 5, of each of the 
cathodes i8, and preferably only the surface of 
the section 2i’, may be treated or coated to fa 
cilitate copious emission of secondary electrons 
therefrom. For example, these surfaces may be 
treated to provide a coating or matrix includ 
ing silver, caesium oxide and some free caesium, 
which has good secondary electron emitting char 
acteristics. 
The cathodes it may be supported individ 

ually between the uprights or arms M by rigid 
metallic rods or wires 36 which are affixed to 
the cathodes and are ?tted at their ends in aper 
tures in the arms or uprights. Preferably, the 
sides of the several secondary or auxiliary cath 
odes 58 are engaged by the arms of the insulat 
ing frame. As indicated clearly in Figs. 2 and 
6, the intermediate sections 21 of the auxiliary 
cathodes H32, I84, and E86 are substantially co 

, 27 of the opposite cathodes. 
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planar and the intermediate sections 27 of the 
auxiliary cathodes I31, [83 and I85 also are sub 
stantially coplanar and parallel to the sections 

Electrical connec 
tion to the secondary or auxiliary cathodes I8 
may be established through conductors 3!, ex 
tending through the disc i3, each of which is 
connected at one end to a corresponding one of 
the cathodes and at the other end to a lead 
ing-in conductor 32 embedded in the press [2. 
The anode or collector electrode ll, which also 

may be formed of a sheet or strip of metal, is 
generally V~shaped in section, one wall there 
of, as shown in Figs. 2 and 6, being adjacent 
and parallel to the baffle or ?ange 28 of the aux 
iliary or secondary cathode It6 and the other 
wall thereof being substantially parallel to the 
barrier or screen portion 29 of the auxiliary or 
secondary cathode i85. Rigid metallic wires or 
rods 33 having their ends ?tted in apertures in 
the uprights or arms 14 are affixed to the anode 
or collector electrode I"! and support this elec 
trode on the insulating frame. One of the wires 
or rods 33 is connected to a wire 34, in turn con 
nected to one of the leading-in conductors 32 
through which desired electrical connection to 
the anode or collector electrode ll’ may be made. 
During operation of the electron multiplier, 

each of the secondary or auxiliary cathodes I8 
is maintained at a positive potential above that 
of the next preceding cathode. For example, 
the auxiliary or secondary cathode I81 may have 
applied thereto a potential of the order of 100 
to 150 volts positive with respect to the primary 
cathode l5 and each of the other auxiliary or 
secondary cathodes I32 to I86 may be operated 
at a potential of the order of 100 to 1.50 volts 
positive with respect to the next preceding one. 
The anode or collector electrode l'i may be main 
tained of the order of 169 to 150 volts posi 
tive with respect to the auxiliary or secondary 
cathode 86. The potentials for the cathodes 
may be obtained, as shown in Fig. 6, from a 
potentiometer or Voltage divider including a re 
sistance 35 and a suitable source, such as a rec 
ti?er 36, the cathodes being connected to equal 
ly spaced taps on the resistance 35. The an 
ode or collector electrode potential may be ob 
tained from a source such as a battery 31. 
When the primary cathode I5 is energized 

or activated, as by a light beam emanating from 
a source 38 of light of variable intensity and 
focussed upon the treated or coated surfaces of 
the cathode £5, a stream of electrons will be 
emitted from these surfaces. Under the influ 
ence of the potential upon the secondary or aux 
iliary cathode I31, these electrons will flow to 
ward and impinge'upon the inner surfaces of 
this secondary or auxiliary cathode as indicated 
by the arrow in Fig. 6. The bailie or focussing 
member if: and the portions 23 and 2| of the 
cathode l5 provide ?eld components which assist 
in focussing the electrons emanating from the 
cathode i5, upon the auxiliary or secondary cath 
ode 181 and also shield this electron stream from 
the in?uence of ?elds external to the vessel l0 
and from charges upon the walls of the vessel. 
The primary electrons impinging upon the aux_ 

iliary or secondary cathode H31 cause the copious 
emission of secondary electrons from the treated 
or coated inner surfaces of the latter. Because 
of the treatment or coating of the inner surfaces 
of the cathode £81 as described heretofore, the 
secondary electron current emanating from this 
cathode will be several times greater than the 
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impinging electron stream so that, in effect, an 
electron multiplication and hence an ampli?ca 
tion of the primary current is obtained. 
The secondary electrons emanating from the 

cathode I81, under the in?uence of the electro 
static ?elds extant between the cathodes I81 and 
I82 traverse paths as indicated by the arrow in 
Fig. 6 and impinge upon the treated or coated 
surfaces of the cathode {82. The impinging elec 
trons cause the emission of other and a greater 
number of secondary electrons from the cathode 
I82 so that a further multiplication and ampli? 
cation occurs. 
The phenomenon above described is repeated 

at each of the subsequent secondary or auxiliary 
cathodes [8. The secondary current emanating 
from the last cathode I86, which current is many 
times greater than the primary electron current 
from the primary cathode I5, flows to the anode 
or collector electrode I1 and constitutes the out 
put current of the multiplier. The magnitude 
of the output current is proportional to the in 
tensity of the light beam from the source 38 and 
will vary in accordance with variations in the in 
tensity of this beam. The variations in intensity 
may be in accordance with a signal of audio or 
radio frequencies it is desired to amplify. 
In electron multipliers having successive elec 

trodes arranged in staggered relation, it has been 
observed that the various electron streams exhibit 
a marked tendency to diverge. This tendency is 
due to a number of factors, among which may 
be the variations in the initial velocities of the 
secondary electrons and the complexity of the 
?elds adjacent the emissive surfaces of the oath 
odes. When such divergence occurs, all of the 
electrons do not ?ow to and impinge upon such 
portions of the next succeeding cathode as will 
result in utilization thereof. Some of the elec 
trons may impinge upon portions of the next 
succeeding cathode adjacent which the field has 
material components in directions other than 
away from the emissive surface of this succeeding 
cathode so that secondary emission is retarded or 
suppressed. Other of the electrons may traverse 
such paths that they do not impinge upon the 
next succeeding electrode and, hence, do not con 
tribute -to the ultimate output current. 

It has been found that this tendency of, elec 
tron streams to diverge is dependent upon the 
form of the electrodes, the relative dimensions 
and spacing thereof and the relative potential 
differences between the electrodes. In accord 
ance with this invention, the electrode parame 
ters and spacings are so correlated that a high 
degree of convergence of the several electron 
streams is obtained and the electron stream 
emanating from each of the cathodes is focussed 
upon a restricted portion of the next succeeding 
electrode. 
More speci?cally, in accordance with one fea 

ture of this invention, the auxiliary or secondary 
cathodes l8 are so constructed and arranged that 
the two rows thereof have glide plane symmetry 
with respect to a medial plane passing between 
the two rows, have symmetry with respect to a 
longitudinal plane at right angles to the ?rst 
plane, and have non-symmetry with respect to 
any plane at right angles to the ?rst two planes. 
That is to say, with reference to glide plane sym 
metry, as indicated in Fig. 6, the secondary cath 
odes I8, which as heretofore noted are substan 
tially identical, are so arranged that if one row, 
for example the row including thescathodes I82, 
I84 and H36, were displaced a distance :r parallel 
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43 
to the medial plane passing through the line 
A—-A, each of the cathodes I82, l84 and I86 would 
be exactly opposite the corresponding one of the 
cathodes I81, l83 and I85 and. the two rows would 
be exactly symmetrical with respect to this me 
dia] plane. When the potentials applied to the 
secondary cathodes I8 increase successively by 
equal increments, as heretofore described, the 
electrostatic ?elds adjacent the electrodes, in de 
vices constructed in accordance with this inven 
tion also will possess glide plane symmetry. 
However, it has been found important that the 

two rows of a xiliary or secondary cathodes be 
non-symmetrical with respect to any plane, such 
as one passing through the line B-B in Fig. 6, 
normal to the medial plane mentioned heretofore 
and to the rows of secondary or auxiliary cath- . 
odes. This non-symmetry, it has been found, en 
ables the attainment of a strong ?eld away from 
a very large portion, e. g. greater than half, of 
the inner surface of each of the secondary or aux 
iliary cathode “3 with a consequent copious, e?'i~ 
cient and substantially uniform emission of sec 
ondary electrons from large portions of the in 
ner surfaces of each of these cathodes. 

Also it has been found important that the sev 
eral auxiliary or secondary cathodes be symmet 
rical with respect to ‘a medial plane at right 
angles to both the planes mentioned above, that is 
at right angles to the medial plane passing 
through the line A—A and a lateral plane such 
as one passing through the line B—B. 
In electron multipliers having electrodes ar-v 

ranged as above described and dimensioned as 
noted hereinafter, substantially all of the sec 
ondary electrons emanating from the auxiliary 
or secondary cathodes I81 to I85, inclusive, will 
impinge upon a region of the next succeeding 
cathode at which‘ the ?eld is away from the sur 
face thereof. 
As shown clearly in Figs. 2 and 6, the screen or 

barrier portions 29 of each of the auxiliary or 
secondary cathodes IB projects toward the next 
preceding opposite cathode and preferably lat 
erally beyond the flange or ba?le portion 28 of the 
adjacent preceding cathode so that electron ?ow 
between adjacent electrodes is prevented and the 
electrons are guided of focussed into such paths 
that they impinge upon restricted portions of the 
next succeeding electrode. The ?ange or baffle 
portions 28 assist in or augment this guiding or 
electron focussing action. Each barrier or screen 
portion 29, furthermore, shields the emissive sur 
faces of the cathode I8 of which it forms. a part 
from external ?elds and also from the adjacent 
preceding cathode so that the ?eld of the latter 
will not .produce a component toward the emis 
sive surfaces and thereby retard or interfere with 
the secondary emissiorr there-from. 

Typical values illustrative of the ratios of di 
mensions which will result in the desired conver 
gence of the various electron streams are the fol 
lowing, reference being had to the characters. in 
Figs. 4 and 5. 

Primary cathode Secondary cathodes 
a=0.'7 inch A=0.283 inch 
b=0.2 inch B=0.3 inch 
0:0.125 inch D=0.1 inch 
d=0.15 inch E=0.2 inch 
f=0.25 inch 0:45 degrees 

With electrodes of the dimensions set forth 
above, the plane of the inner surfaces of the sec 
tions IQ of the cathodes I82, I34 and It?6 should be 
spaced from the plane of the inner surfaces of 
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the cathodes I81, I233 and 535 0.55 inch, the upper 
edge of each section 2'5 spaced 0.2 inch from the 
?ange 28 of the cathode immediately above and 
0.25 inch from the upper edge of the inner sur 
face of the opposite preceding section 2?. Each 
of the electrodes may be 1.9 inch in width. The 
focussing electrode 55 may be 1.6 inch by 6.3 inch, 
spaced (3.081 inch from upper edge of the 
portion 29 of the auxiliary or secondary cathode 
181 and’ at approximately ‘ight angles thereto. 
The base of the anode or collector electrode may 
be 1.0 inch by 0.425 inch and spaced 0.2 inch 
from the ?ange 28 of the cathode H35. 
Inasmuch as the potentials for the several 

cathodes are obtained from a voltage divider as 
described heretofore, variations in the potential 
of the source 35 will not affect the relative poten 
tial differences between the cathodes. Further 
more, it will be seen that each secondary cathode 
IB has thereadjacent a portion 2?; of the second 
succeeding cathode, which is at a potential twice 
that of the potential of the next succeeding cath 
ode so that a strong ?eld away from the surface 
of each cathode is obtained. 

It will be noted that in the electron multiplier 
shown and described, the focussing of he several 
electron streams is accomplished without the use 
of additional means, such as magnetic ?elds, sep— 
arate from the multiplier. 

It may be desirable in some instances remove 
the portions of the insulating arms it between 
the opposed surfaces of the electrodes in order to 
reduce edge effects and thereby reduce lateral 
concentration of the various electron streams. 

Reference is made of the application Serial No. 
205,936, ?led May ll, 1938, of John B. Pierce 
wherein a related invention is disclosed and 
claimed. 
Although a, speci?c embodiment of this inven 

tion has been shown and described and speci?c 
values for dimensions given, it will be understood 
that this embodiment and these values are but 
illustrative and that various modi?cations in the 
structure and changes in the dimensions may be 
made without departing from the scope and spirit 
of this. invention as de?ned in the appended 
claims. 
What is claimed is: 
1. An electron multiplier comprising a primary 

cathode, a collector electrode spaced from said 
primary cathode, a, plurality of auxiliary elec 
trodes successively mounted in staggered relation 
between said cathode and said collector electrode, 
each of said auxiliary electrodes having a portion 
adapted to emit secondary electrons, said por 
tions of successive auxiliary electrodes being sub 
stantially parallel, a barrier member extending 
obliquely from an edge of each of said portions 
toward the next preceding electrode, and a baifle 
member adjacent the opposite edge of each of 
said portions and extending at substantially right 
angles thereto and toward the next succeeding 
electrode. 

2. An electron multiplier comprising a primary 
cathode, a collector electrode spaced from said 
primary cathode, a row of spaced auxiliary elec 
trodes between said cathode and said collector 
electrode, and a second row of spaced auxiliary 
electrodes opposite said ?rst row, the auxiliary 
electrodes in said rows having opposed trans 
versely dished secondary electron emissive sur 
faces and being mounted in staggered relation, 
and the end: of each of said auxiliary electrodes 
toward said collector electrode being spaced from 
the other row a distance greater than the spac 
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ing between the other end of the auxiliary e ec 
trode and the other row. 

3. An electron multiplier coml rising a primary 
cathode, a collector electrode, a secondary cath 
ode between said primary cathode and said col 
lector electrode having a secondary electron 
emitting portion parallel to said primary cathode 
and displaced therefrom toward said collector 
electrode, and means including members integral 
with said primary and secondary cathodes re 
spectively and inclined toward each other and in 
cluding also an'auxiliary electrode separate from 
said cathodes for screening the emissive portions 
of said primary and secondary cathodes from ex 
traneous ?elds. 

4. An electron multiplier comprising a primary 
cathode, a collector electrode, a secondary cath 
ode between said primary cathode and said col 
lector electrode, having an emissive surface sub 
stantially parallel to and facing toward said pri 
mary cathode, said primary and secondary cath 
odes havingi barrier portions inclined toward 
each other, and an electron focussing member 
opposite said primary cathode. 

5. An electron multiplier comprising a primary 
cathode having an electron emissi've surface and 
an integral barrier portion extending obliquely 
from said surface, a collector electrode spaced 
from said cathode, an auxiliary electrode having 
a secondary electron emissive section and an in 
tegral barrier portion extending toward said ?rst 
barrier portion, and a guiding electrode opposite 
said emissive surface and mounted adjacent and 
at an angle to said second barrier portion. 

6. An electron multiplier comprising a primary 
cathode, a collector electrode, a secondary cath 
ode facing toward said primary cathode, an aux 
iliary cathode facing toward said secondary cath 
ode, said primary, secondary, and auxiliary 
cathodes having integral flange means for guid 
ing the electrons emanating therefrom, and a 
plate focussing electrode opposite and inclined 
with respect to said primary cathode. 

'7. An electron multiplier‘ comp-rising a primary 
cathode, a collector electrode, and a plurality of 
auxiliary cathodes successively mounted in stag 
gered relation between said primary cathode and 
said collector electrode, each of said auxiliary 
electrodes having a plane secondary electron 
emissive surface, said surfaces of successive auxil 
iary electrodes being substantially parallel, a 
barrier member extending from one extremity of 
said surface and a member extending from 
the opposite extremity of said surface, said bar 
rier and baffle members being of different areas 
and extending at unequal‘ angles with respect to 
the corresponding emissive surface. 

8. An electron multiplier comprising a primary 
cathode, collector electrode spaced from said 
cathode, row of auxiliary electrodes between 
said cathode and collector electrode, having sub 
stantially coplanar secondary electron emissive 
surfaces, and a second row of auxiliary electrodes 
having substantially coplanar secondary electron 
emissive surfaces parallel to said ?rst surfaces 
and in staggered relation therewith, each of said 
auxiliary electrodes having a baille portion ex 
tending from the edge of the electron emissive 
surface thereof adjacent the next electrode in 
the same row and at right angles thereto, and 
having also a bar 'ier portion extending from 
the opposite edge of the electron emissive portion 
thereof and at an angle of substantially 45 de 
grees thereto. 

9. An electron multiplier comprising an evac 
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uated envelope containing a cathode, an anode 
and a plurality of secondary electron emissive 
surfaces mounted intermediate said cathode and 
anode, said secondary electron emissive surfaces 
being substantially L-shaped and mounted in 
staggered relation on opposite sides of a median 
line drawn through the electron path which ex 
tends between said cathode and anode, the long 
legs of said L-shaped surfaces being inclined in 
wardly toward the cathode terminal of said me 
dian line and the short legs of said L-shaped sur 
faces extending in the direction of said anode 
and terminating at points substantially equally 
distant, respectively, from said median line. 

10. The invention as set forth in claim 9 and 
wherein the long leg of each of said L-shaped 
surfaces intersects a line drawn between the ter 
minals of the short legs of the next two preceding 
secondary electron emissive surfaces. 

11. An electron multiplier comprising a pri 
mary cathode, a collector electrode spaced from 
said primary cathode, and a pair of rows of sec 
ondary cathodes between said primary cathode 
and said collector" electrode, each secondary cath 
ode having ?eld shaping portions at opposite ends 
and extending toward the other row, the sec 
ondary cathodes having glide plane symmetry 
with respect to a medial plane passing between 
said rows, and each secondary cathode being 
non-symmetrical with respect to any plane nor 
mal to said medial plane and to the longitudinal 
axes of said rows. 

12. An electron multiplier comprising a pri 
mary cathode, a collector electrode, and a pair of 
parallel rows of opposed substantially identical 
secondary cathodes between said primary cathode 
and said collector electrode, each of said second 
ary cathodes having an intermediate electron 
emissive portion, a baille portion extending from 
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one edge of said emissive portion and a second 
baffle portion extending from the opposite edge 
of said emissive .portion, said ?rst and second 
baille portions being of different areas and ex 
tending at different angles with respect to said 
emissive portion, and the secondary cathodes 
having glide plane symmetry with respect to a 
medial plane passing between said rows. 

13. An electron multiplier comprising a pri 
mary cathode, a collector electrode spaced from 
said primary cathode, and a pair of rows of sec 
ondary cathodes extending between said primary 
cathode and said collector electrode, the second 
ary cathodes in one row being in staggered face 
to face relation with those in the other and each 
of said secondary cathodes having ?eld shaping 
portions at opposite ends and extending toward 
the other‘ row, and the ?eld shaping portion at 
one end being inclined toward the medial plane 
between said rows at a different angle than the 
?eld shaping portion at the other end. 

14. An electron multiplier comprising a pri 
mary cathode, a collector electrode, and a pair of 
substantially parallel rows of identical secondary 
cathodes between said primary cathode and said 
collector electrode, said secondary cathodes hav 
ing opposed surfaces dished and the secondary 
‘cathodes in one row being in staggered relation 
with those in the other row, said secondary cath 
odes having glide plane symmetry with respect to 
a medial lplane extending between said rows and 
having symmetry with respect to a longitudinal 
plane normal to said medial plane, and each sec 
ondary cathode being unsymmetrical with respect 
to any plane normal to said longitudinal and 
medial planes. ~ 
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