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5 'Claims.
1
" "This invention relates.to. eleciron multipliers
and is particularly directedito multistage multi-
pliers wherein there is provided as an integial
part thereof a potential divider.for prov1dmg op-
erating potentials.

It is known in the.art that electron-mtiltiplier
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 applied there-
to. Tt has been customary to ‘derive the respec-
tive potentials from a voltage source by means of
resistors. Itischaracteristic of present<day elec-
tron:multipliers-that no two are exactly alike with
respect to inter-stage operating-potentials. Con-

“sequently, it is necessary -that-each individual
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tube be provided with its individudl potential di- 2

vider consisting of a -plurality -of' resistors,-each
resistor being designed to provide ‘the proper-op-
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 °

tubke-chassis with .nespective:leads therefrom be-
ing connected to the electrodes -of +the- tube.
Pericdically, because of tube failure and the like,
replacement of the electron multiplier is nec-
essary.
each muitiplier are different, it is'necessary; iipon
the replacement of a tube toichange one'or niore
of :the. resistors to coincide -with the character-
istics of the new tube. This entails removal.:of

old resistors and redesign-of circuits and. causes :

undue. loss of operating t1me in: valua.ble appa~
ratus.

‘Hence, it is the principal object’ of this:inven-
tion to provide as an integral part: of an: éléctran
multiplier a potential divider.consisting of a plur-
ality of resistors, each of whlch is matched to the
multlpher

“In accordance with:the present 1nvenb10n there
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 3

(CL.250—175)

A9

AB

40

45

55

together-with other and further ‘objects thereof,
reference:is ‘made to the. following description,
taken +in conmection. with “the raccompanying
drawing;and its:scope w111 be pointed. out-in: the
appended: :claims.

JInthe-aceompanying . drawing;

JFig. lis g sectionalview of the device in opera-
tive: elation ~with. a. dissector’ tube  having
mounted therein a multistage multiplier; .

- Fig.: 2-is 1@ sectiomal view of the device taken
e Hines: 2—2von Fig. 1;.and:

(g3 isa »schema,tlc “w1r1ng\d1agra.m showing
a cirenit including o potential divider connected
to theivarious stages ofthe multiplier.

‘Referring:particularly to Figs.:1 and 2 of the
drawingthere:is:shown: & dissector tube 1 having
an:evacualed:envelope :2. “Mounted at :one end
of the tube there is ‘a rphotosensitive electron-
esnitting cathode /3. Disposed-adiacent the op-
posite end thereof in the.neck:portion 4 of the
envelope ‘theres-isimounted a multiplier 5 having
anplurality.of serially arranged box-like electrodes
suchias:§; 1, 8 and 8. AdJavent the electrode 9
isithe @olecting -anode 0.

Moeunted on the neck portion 4 of the tube is
asunitary: electrical potential divider (1. This
comprises i cylndrical scontainer 12 having a
lower-end wall I3, in which is centrally disposed
an aperture 4. Secured to'the'wall {3 by screws
15 or other suitable fastening:means and extend-
ing ~outwardly therefrom, in. direct alignment
with -the aperbure {4, is flanged tube 28. Dis-
posed within the inner wall of the tube 20 is a
resilient: member:16 which is adapted to friction-
ally engage: the neck portion 4 of the tube to se-
curely held the device in operative position..

Secured by screws ‘15 and 17 within the ‘con-
tainer:f2 and-against the wall: 13 thereof, there
is -a;rm_n’gedwa pair-of-annular insulator members
18 and (9! Mounted on the member 19, by screws
2223 and 24, is an-annular insulator :plate 25
onlwhichiis: moeunted a plurality of resistor ele-
THENES stiéh 45796: 2T, 28-and 28 having electiical
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
31 which are secured to the plate 25. Secured
to the inner wall of the container {1 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-
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vided a pair of openings 36 and 387 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 resistor is 2 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 higher 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 permanently attached part of
each individual multiplier tube. Each of the
resistors in the divider are chosen because of
the particular indivicdual 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 re-
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
present 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 invention.

What is claimed is:

1. 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-
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 con-
nected to one or more stages of said multiplier.

2. An electron tube assembly comprising an
envelope containing therein an electron muléi-
plier, and a potential divider permanently
mounted on said envelope adjacent said multi-
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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 mulfiplier, 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 adjacent the inner wall of said
support frictionally 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 connhected 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. )
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