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1 
This invention relatesto electron multipliers 

and is particularly directed to multistage multi 
pliers Wherein there is provided as an integral 
part thereof a potential divider.forproviding op 
erating potentials. Y . . . 

It is known in the art that electron-multiplier 
tubes generally comprise an electron-emitting 
cathode and a collector anode. Arranged serially 
between the cathode. and anode is a plurality of 
electrodes having high secondary electron-em 
mision properties. For accelerating the electron 
emission from each electrode, a successively-in 
creasing positive potential must be appliedthere 
to. Ithas been customary to derive the respec 
tive potentials from a voltage source by means of 
resistors. It is characteristic of present-day elec 
tron"multipliers that no two are exactly aiike with 
reSpectto inter-stage operatingpotentials. Con 
sequently, it is necessary that each individual 
tube be provided with its individual potential di-2 
vider consisting of a plurality of resistors, each 
resistor being designed to provide the properop 
erating potential between a certain pair of mul 
tiplier stages. Heretofore it has been the prac 
tice to dispose the resistors at random Within a 
tue chassis, With'espective: leads therefrombe 
ing connected to the electrodes of the tube. 
Periodicaily, because of tube failure and the like, 
replacement of the electron multiplier is nec 
eSSay. 
each multiplierare different, itisnecessary, upon 
the replacement of a tube tochange one orniore 
of the esistorS to coincide With the Character 
istics of the neW tube. Thisentais rernoyal of 
old resistors and redesign of circuits and causes 3 
undute loss of operating time in Valuable appa 
ratus. 

Hence, it is the principali object of this;inven 
tion to provide asan integralpart of an electron 
multipliera potential divider consisting of a plur 
ality of resistors, each of Whichis matched to the 
multiplier. , ! . . . . . 

In accordance With the present inventiontiere 
is provided a multistage multiplier including an. 
envelope having arranged therein a plurality of 
multiplier components, each component having 
individual characteristicS. Connected to the 
multiplier components is a potential divider hav 
ing components' matched with reSpect to the 
characteristics of the multiplier components. 
There are also provided means for connecting 
the potential divider With the multiplier and 
means for Securing the divider to the envelope 

... of the multiplier. 
For a better understanding of the invention, 

Since the electrical characteristics of 
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together With other and further objects thereof, 
reference: is made tothe, following description, 
takera in connection with the accompanying 
draWing and its scope will:be pointed. out in the 
appendedºclaims. M 

In the: accompanying, drawing; 
Fig. lisi a sectional view of the device in opera. 

titVei relation With, a disSector tubehaving 
notinted therein amultistage multiplier; , 

Fig.: 2ºisia. SectionalView of the deVice taken 
Cºn: lines; 2-2 On Fig. 1:; and 

Eig. 3: is ai Schematic Wiring diagram Showing 
a circuit including a potential divider connected 
to the various stages of the multiplier. 

Referring particularly to Figs. 1 and 2 of the 
draWing thereisshown a dissector: tube having 
an' evaciated (en:Velope 2. Mounted at One end 
Qf the tube thee ista photosensitive electron 
erfitting cathode 3. Disposed adiacent the op 
posite end thereof in the neckportion 4 of the 
envelope ithere israounted a multiplier 5 having 
a plurality of Serially arranged box-like electrodes 
Suchas, 6, 7, 8 and 2. Adiacent the electrode 9 
is the collectinganode le. 
Mountedon the neckportion 4 of the tube is 

a Unitiary electrical potential divider I. This 
comprisesta cylindrical container 2 havinga, 
loWerend Wall 3, in Which iscentrally, disposed 
an, aperture i 4. Secured to the Wall 3 by Screws 
5 or other suitable fastening: means and extend 

ing outWardly therefrom, in direct alignment 
With the aperture 4, is flanged tube 20. Dis 
posed Within the inner Wall of the tube 2O is a 
resilienti member 6 Whichis adapted to friction 
allyengage the neckportion 4 of the tube to se 
curelyholdthe device in operative position. 
Secured by Screws 5 and i 7 Within the con 

tainer E2 andagainst the Wall '3 thereof, there 
is arrangeda pair. of annulàr insulator members 
F8 aradi:9. Mounted On the memberl9, by screws 
22,23 and.2, is an annular insulator plate 25 
ora Whichismounted a plurality of resistor ele 
rients sch as 326.27, 28 and 29 having electrical 
characteristics Which match those of the multi 
plier whereby to provide the desired electron ac 
celeration and secondary emission. Each of 
the resistors is mounted on a pair of studs 30 and 
3 Which are Secured to the plate 25. Secured 
to the inner wall of the container il there is ar 
ranged a plurality of lugs Such as 32 and 33, 
Which are adapted to Securely fasten the cover 
34 at the open end of the device. Disposed in 
the inner side of the cover, there is provided an 
insulator plate 35. 
On the wall of the container i there is pro 



3 
vided a pair of openings 36 and 37 through Which 
may be passed the output conductors leading 
from the tube to Whatever auxiliary apparatus 
may be required. 

Referring to Fig. 3 of the draWing, there is 
shown the electrical connections of the deVice in 
operative relation With the Various stages of the 
multiplier. The resistor element comprises series 
connected resistors 26, 27, 28 and 29, across the 
end terminals of Which is connected a relatively 
high source of potential, such as a battery 40. 
Between each resistoris a tap, each tap being con 
nected to the respective stages of the multiplier. 
From this arrangement there is impresSed upon 
each succeeding stage of the multiplier an in 
creasingly higer positive voltage. 

In accordance With the object of this invention, 
there is provided a potential divider Which is de 
signed, constructed and passed on to the user as 
an integral and perimanently attached part of 
each individual multiplier tube. Each of the 
resistors in the divider are chosen because of 
the particular individual requirements of the suc 
cessive multiplier stages. As stated hereinbefore, 
it is impossible to manufacture multiplier tubes 
Wherein the characteristics of the multiplier 
stages are identical in all respects. Thus it Will 
be obVious to those skilled in the art that each 
tube requires an individually-designed potential 
divider. Prior to this invention, replacement of 
an electron-multiplier tube in a given circuit l'e- 
quired redesign of the potential source, but since 
applicant provides as a permanently attached 
part of the tube a potential divider matched to 
the electrical characteristics of that tube, re 
placement of the tube Will Only require remoVal of 
a defective tube and insertion of a neW tube 
in the tube Socket. No alteration of the per 
manent circuit Which forms a part of the tube 
chassis Will be necessary. 
While there haS been described What is at 

presenti considered the preferred embodiment of 
the invention, it Will be obVious to those Skilled 
in the art that Various changes and modifications 
may be made therein Without departing from the 
invention, and it is, therefore, aimed in the ap 
pended claims to cover all such changes and 
modifications as fall Within the true spirit and 
SCOpe of the in Vention. 
What is claimedis: 
1. An electron tube assembly comprising an 

enVelope containing therein an electron multi 
plier, and a potentia divider permanently 
mounted on Said envelope adjacent said multi 
plier and haVing electrical characteristics 
matched to those of Said multiplier, said divider 
comprisinga plurality of series-connected resis 
tors, each of Which is matched with and con 
nected to One ormore stages of Said multiplier. 

2. An electron tube assembly comprising an. 
envelope containing therein an electron multi 
plier, and a potential divider permanently 
mounted on Said envelope adjacent said multi 
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4 
plier and having electrical characteristics 
matched to those of said multiplier, said divider 
comprising a plurality of series-connected resis 
tors, each of Which is matched With and connected 
to one or more stages of Said multipliel', a Sup 
porting means for said divider comprising a cylin 
drical body portion, a neck portion fixed thereto 
and to said envelope and an insulating disc within 
said cylindrical portion supporting said resistors. 

3. An electron tube assembly comprising an 
envelope Containing therein an electron multi 
plier, and a potential divider permanently 
mounted on the outside of Said envelope and haV 
ing fiXed electrical characteristics matched to 
those of Said multiplier, said divider comprising 
a plurality of series-connected resistors, each of 
Which is matched With and connected to one or 
more stages of Said multiplier, a resistor-sup 
porting means comprising a container, an exten 
sion fixed thereto and to said envelope and an 
insulating member fiXed Within said container 
Supporting said resistors. 

4. An electron tube including a neck portion 
haVing mounted therein a multistage multiplier, 
a cylindrical container haVing at one end thereof 
a Wall With a centrally-disposed aperture, a 
flanged cylindrical support secured to said Wall 
and extending outWardly therefrom, a resilient 
member mounted adiacent the inner Wall of Said 
Supportfrictionally engaging the neck of the tube, 
an insulating plate secured to Said Wall and hav 
ing a centrally-disposed aperture and a plurality 
of resistors arranged symmetrically on said plate 
and connected to Said multiplier, 

5. An electron tube including a neck portion 
having mounted therein a multistage multiplier, 
a cylindrical container, a support secured to said 
container adapted to engage the neck of the 
tube and an insulator plate secured to said con 
tainer haVing a plurality of resistors connected 
to said multiplier. 

JOHN A. STAGNAERO. 
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