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To all whom it may concern:

Be it known that I, Viren C. Crives, a
‘citizen of the United States, residing at Chi-
cago, in the county of Cook and State of

s Iliinois, have invented a certain new and
_useful Improvement ‘in Photometric De-

. vices, of which the following is,a full, clear,

" concise, and exact descriptioh, reference

. being had to the accompanying drawings,
10 forming a part of this specification.

My invention relates to photometric de-
vices; together with means for the amplifica-

tion of variations in such devices. -
. In my Patent No. 1,379,172, patented May
16 24, 1921, T set forth a system including an
electron discharge tube and & pair of photo-

electric cells so arranged that the current

variations of one of said photo-slectric cell
"is amplified by the electron dischargs tube.
20 My present invention concerns itself with
the provision of means to secure & second
amplification. _
My invention concerns itself with the
amplification of the variations of sn elec-
25 tron discharge tube by a secend electron dis-
charge tube in such manner that the second
electron discharge tube need not be brought
into resonance with the fiest,
I will explain one form which my inven-
30 tion may take more in detail by referring to
the accompanying drawing illustrating dia-
grammatically & system arranged in ac-
cordance with my invention. :
Referring more particulsriy to the draw-

35 ing, I show an electron discharge tube 10

having the filament 11, grid 12 and platy 13.

. A suitable battery 14 serves to energige the
filamient 11 thereby tc place the tube 10 in
condition for establishing an electronic

40 stream such energizaticn being sufficient to
bring about s saturated ceadition in said
tube. A photo-eleciric ceil 15 has one of its
terminals. connected to the grid 12 and its

_ remaining {erminal conneeted with a bat-
45 tery 16, whose free terminal is conmmected
with a conductor 17 forming part of the
‘external circuil of the tube 1¢. This con-
ductor 17, as readily apparent from the ii-
lustration, is connected to one terminsl of

50 the filament 11 and therefore to one ter-
minal of the battery 14, Tt will be noted
"that the conductor 17 is associated with the
negative terminal of the baitery 14, the pos-

lamops 27 and 28) - from influens

itive terminal of the battery ‘16, the nega-
tive terminal of the battery 18 and the neg-
ative termiinal of the battery 19. -

. Although definite voltages are mot abso-
lutely required, I have found in practice
that in the particular arrangement of appa-
ratus with & given particular size of photo-
electric cell and electron discharge tube,
that I get goed results if the voltage of the
battery 14 is about six volts, the voltage of
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the batteries 16 and 18 each cne hundred

and twenty volts and the voltage of the bat-

- tery 19 about three hundred and fifty volts.

The external circuit of the electron dis-

chiorge tube 10 extends by way of the con-

“ductor 17 through the battery 19, condue-

tor 20, to » second electron discharge tube
21, conductor
tube 10.

I provide a second .photo-eiecﬁric cell‘ 23

which, as seen from the drawing, I connect
to tle electron discharge tube 10 in & man-
ner reverse to the ¢onnection of the photo-
electric cell 15,
has certain apparatus which will be pres-
ently explained whereby objects, such as the
object 24, and which objects are of differ-

ent color or light effect, affect the photo-

22, back te the plate 13 of the:

The photo-electric cell 23
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electric cell 23 in proportion to their light- -

ing effect so that the electrical variations in-
sald photo-electric cell 23 are in accordance

with the color or other lighting effect of
successive objects 24 that are placed within
the range of the photo-eleciric cell 23
Cell 15 is unsensitized so that its charac-
teristics . remain constant wader the influ-
ence of the steady light source 25, while cell
23 is sensitized so as to make it more sensi-
tive and more readily responsive te-slight
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changes in light. It is therefore more deli--

cate. : ‘ ;
. In one form'of application of my im:
proved device, I have utilized it for deter-

mining the color of cigars placed within the .

range of the cell 23, such a cigar being dia-
grammatically indiceted as the object 24/in
the drawing. ’ /

A screen 24 plscod between the 013‘590!: ;
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24 and the cell 23 is of such characterigtics . -

that it prevents the 60 cycle
{due to the use of 60 cycle cyrrent

cofl 28, v

Hertzisn waves,
B °
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4. fead shell 23* surrounds all of the cells

and tubes to prevent their being influenced-

by external disturbances. . )
The photo-slectric cell 15 is wnder the in-
fluence of 4 soures of light 25, which scurce

of light receives its current from any suit-
‘able spurce of emrrent such as indicated at

26. 7The illumination of the cbiecis 24 is

brought about by. suitable sources of light
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27 and 28, alsc conpected to the satme source

~of current 26. I prefer to have the larp or
-source of-light 25 of two hundred and fifty

voits and the lamps 27 and 28 of one hun-
dred and twengy-ive volts each, if the pri-
mary source of current 26 is a two hundred
and fifty volt systera. The photo-electric

~cell 15 1s designed for the purpose of con-

trolling the residual condition of the tube
10, as will be presently explained. For this
reason the photo-electric cell 15 is for a cer-
tain adjustment to be countinually. iliumi-
nated by the lamp 25. ‘ )

'Wow 1t may be that there is a variation in
the impressed pressure from the source 26

50 that .there would be variations in the

- lighting effect of the lamp 25. This might

+. ~tend to impair the correctness of the varia-.

tong of the.system if i were not that the

. variations in lighting effect of the lamp 25

80

will.be'the same as that of the lamps 27 and
28 so that if the lighting effect of the lamp

36,
.. hormal variations in the source of pressure

25 is lowered, the lighting effect of the
Jamps 27 and 28 upon the object 24 is cor-
respondingly lowered so that the indiea-

tions of the system are independent of any

*of the cireuit supplied by the generator 96,

40

" . 'The cell 15 which acts as a resistance has

its light sensitive coating distilled and de-

‘posited on the silver ceating which in turn
* has been distilled and deposited on the glass,

+ After the distillation has taken place the

80

‘bulb is highly evacnated and fitled to a very
low pressure with an inert gas. The pres-.
‘sure of the gusis so chosen that the tubé will

operate ab the required voltage.

The cell 28 which photometers the light
value of the cigars is constructed much the
same -with the exception that after the dis.
tillation of ‘the light sensitive material the

* bulb is highly evacuated and chemically

pure hydrogen is introduced and a suficient

‘potentiul is applied across the terminals. to .
cause & glow discharge to.take place. Just
what the action that takes place in the tube.
really s, in the presence of the hydrogen, is

not known. Tt is thought that a hydrate of

- the ‘allkali metal is produced, or that the

36

-sensitive.

metal enters a colloidal stafe.
however in an interaction between the métal
filin and the gas which makes the cell very

;X have explaited the gemeratarrangement

“of the electrical connections of the various

devicey congbifidting the system. Tt will he

‘erably of about six

It results -

1,652,876

nofed thet the variations in. current fiow of

the' coll 23 are suitebly amplified by.the
elevtron disgharge tube 10 so that they are
susceptible of securate measurement.”

In the operstion of the system as thus
connected up, I first connect into the cir-
cuit the batiery 14 jo energize the filament

‘11 and thereby establish a residual flow of

current through the slectron discharge tube
and its external circuif, which as before ex-

- plained includes the conductors 17, 20 and
I then ¢ause an illumination -of the

28.
lamps 25, 27 -and 28, suitable switches 29,
30 and 31 being provided for this purpose
and for controlling the circuits through the
photo-electric cells. T then connect the pho-

70

15

80 -

to-electric cell 15 iato the circuit and so .

adjust the current strength that there is no
longer any residual flow through the elec-
tron discharge tube 10. This result may be
brought about by varying the position of

the plate 82 which controls the degree of.

opening through the housing 33 surround-
ing the lamp 25. ¥ then connect the photo-
electric cell 23 into the ecircuit.and cause it
to become operative by placing an object 24
within its optical range. '
“The structure by virtue of which the
lighting or color effect of the object 24
alone influences the readings or actuations
of the E)hot&o'iectxric cells 23 are more clear-
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Iy set forth in my said co-pending applica- .

tion, it being sufficient to indicate here that
a photo-electric cell 28 is actuated by the
amonnt of light coming from the object 24.

The variations in the photo-electric cell

100

28 actuate an indicating instrument 35, as-

will presently appear. The conductor 20
which forms part of the external circuit of
the tube 10 is connected to the grid 36 of
the second tube 21 and the conductor 22 is

105

connected to the filament 87 of the same tube. .

A battery 38 energizes the filament 37. A
plate 39 also.forms part of the fube 21 and
this is connected directly to the- indicating
instrument 35, the external circuit of the
sald tube 21 extending then from the plate 39
by way of conductor 40, indicating instru-
ment 35, cenductor 41, hattery 42, and con-
ductor 43 to the filament 57" I prefer the
tube 21 to be very highly evacuated and the
battery 492 of safficiently low potential that
the primary or vesidual flow a5 evidenced in
the measuring instrument 85 will hardly in-
dicate its presence. The battery 88 is pref-
volts and battery 42 is
preferably of about fifly volts strength.
The tube 21 is this connécted into the cir-
cuit to amplify-the electrical variations of
the tube 10. It will be noted that the tube

21 is directly comnected with the external

cirguit”of the tube 10, there being no trans-
torier -interposed hefween the two, and the
connection being such that it is not neces-

sary 1o bring the two tubes into TesOuLnCe,

110

115

130



1,552,679

I find that the variations in the external

" circuit of the tube 21 relative to the varia-

e’

10

tions in the tube 10 follow ‘substantially a-
‘straight line équation.  This providesa very

simple and effective method of Fving’ us a
straight line amplification and also provides

‘a very simple and effective method of ob-

taining a multiple amplification without the

_necessity of bringing the various tubes into

resonance.

From what has been thus described the

~ pature of my invention will be readily ap-
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parent, and it will also be apparent that my

invention is not limited to the specific ar-

rangement as herein disclosed. . :

- I claim the following :— '
1. A system of the character described,

comprising an electron discharge tube hav-

ing a plate and a grid, a photo-electric cell
- gether, the plates of said tubes being uncon-

connected to said tube whereby the varia-

" tions of current in said cell are amplified
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by said tube, a further photo-electric cell to
control the residual electric cordition of said
tube, said cells being reversely vuanected
with said tube, and a second similar electron
discharge tube ‘directly <onnected into the
circuit of said first aforesaid electron dis-

‘charge tube, to thereby amplify the electrical

variations of said first aforesaid tube having
o plate and @ grid, the plates of said tubes
being connected -together and the grids of

said tubes being dpnnected together. -

2. A system of the character described,

" comprising an electron discharge tube hav-

ing a plate and a grid, a photo-electric cell

connected to said tube whereby the varia--

tions of current in said cell are amplified by
said tube, a further photo-electric cell to

_¢ontrol -the residual “electric condition of

said tube, and a second similar electron dis-
charge tube directly .cofinected into the cir

: ]

cuit of said first aforesaid electrondischar‘ge :

tube to thereby amplify the electrical varia-
tions of said first aforesaid tube having a
plate and a grid, the plates of said’ tubes
being connected together and the grids of
said tubes heing connected together.

3, A system of the character _deseribed,
comprising an electron discharge tube hav-

ing a plate and a grid, a photo-electric cell -

connected to the grid of said tube, whereby
the variations of current in said cell are
amplified by said tube, and a second similar
electron discharge . tube directly connected
‘into the -circuit of said first aforesaid elec-

tron discharge tube to thereby amplify the °

electrical variations of said first aforesaid

tube having a plate and a grid, the plates ...

of said tubes being connected together and
the grids of said tubes being, connected to-

nected with the grids of said tubes..

4. A system of the character described,. .

comprising an electron discharge tube hav-
ing a plate and a grid, means for energizing
said tube, means for causing variations of
‘the electrical conditionsiin said tube, and a
second similar electron discharge tube di-

rectly connected to the said first aforesaid.

electron discharge tube to amplify the elec-

70

trical variations in said first aforesaid elec- .
tron discharge tube having a plate and a .

grid, the ‘plates of said tubes being con-
nected together and the grids of said tubes
being connected together, the plates of said

“tubes being unconnected with the grids of

said tubes.

In witness whereof, T hereunto subscribe
my name this
A.D. 1919, .

VIRGIL C. CRITES.

20th day of December,



