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: - fﬂ’-"ov all-whom it may cbnaéMf -

- Nicorsow, a subject of the King of Great

- Be it known that I, AmﬁxANmk MCLEAN

. Britain; residing at New York, in the county

5" of New York and State of New York, have

invented certain new and useful Improve-

- ments in Systems for the Successive Ampli-
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~ - ode by anexternal source ‘of electromotive
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fication of Energies, of which the following
is a full, clear, concise, and exact description.

.. This invention relates to systems for the -

‘Successive amplification of “energies, -and
more particularly to an improved organiza-
tion of electrodes employing the thermionic

~:principle, whereby .telephonic or other: cur--
"rents to be repeated .or detected arg put.

through successive stages of amplification
~without " the employment. of intermediate
electromagnetic transformers. Its object is

- to simplify and to increase the efficiency of

~such an energy amplification.

-~ The type of thermionic repeater or de-
. tector best known in-the art is'that in which

‘a ‘heated cathede is inclosed in a highly
evacuated vessel with' an anode which. is.

maintained positive with respect to the cath-

force. The flow of current between the

anode and cathode, which results by virtue

of this source, and the thermionic emissions
of the cathode, may be varied by altering
the dpdtenfzial between the cathode and a

use of in the telephone art and allied arts

by employing such a device in a circuit.
whereby. the currents which it is desired to

.- amplify are made o' vary the potential be-
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K V&I‘iﬁ as a function of the instantaneous value

- ofg If such a space element

“tween the ‘cathode and the input element, -
-thus inducing a corresponding varistion in:.
‘the much greater space current. flowing be-

tween the anode and cathdde. -

. In devices of this sort it has beerr found
* - that a fourth electrode element or space ele--

ment, as it will hereinafter be termed, if
located between the cathode and anode in
the path of the thermionic current, will ac-

" quire a charge from:such current, and that

under. certain: ‘conditions - this charge will

espacecurrent.

Specifivation of Tetters Patent.

-operation of such a device.

or input electrode. This idea is made

is.in the. form: Qf a ]i&fgé' amd‘._«)‘lb;sﬂ'.m?(:ting
plate directly between the cathode and anode,

o _ Patented Feb, 5, 1918. -
AppHoation filed June §, 1915, SerialWo, 83,864 . C
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it will effectively cut off the flow of, ther- -

mionic eurrent to the ancde, provided the
inclosing vessel is. sufficiently - evacuated to
prevent, the formation of blue haze.
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" It has* furthermore been found that such -

. an volbstructin? space element will- function
‘ i current provided that means.
‘are assoclated with it for discharging it.

as’'a carrier. o

- This invention employs the principle just
outlined in a system in which- small energies
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to- be amplified are impressed between the
‘mput and.cathode elements of -a thermionic

repeater and are thereby amplified in ac-
cordance with the well:-knowri prineiple of
- Simultanedusly

with' this- amplification- a. fourth or -gpace
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element Iocated in the path of the thermionic .

current. delivers to' the inpuf element of a
second amplifying arrangement a -varying

70 -
charge having  frequency charaeteristic ¢gr-

responding to that of the original input:
wave. This varying charge serves to vary =

the space current flowing inthis second am-
plifier arrangement.  Similerly,-a space ele-
ment located in the path of the second ther-
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niionic stream acts to control the current

flow'in -2 third thermipnic amplifier. . The =

process -may ‘be continued through. other

“ stages of amplification by other:therimionic

amplifiers, the final amplifier of the sbt be-
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ing connected to the output circuit in' the

customary manner.

a

. ‘The invention will be more clearly ﬁmdlmﬁ- L
B

stood by reference to -the-

accompanying:
drawing which shows an arrangement- for -
producing the effect above described. Im -
the drawing; 2 and 8, are thermionic ampli-

. fiers having the customary heated filaments

4 and 5, input or grid electrodes 6 and 7,
anodes 8 and 9 and, in addition to thege,

%0

the fourth or space eléments 10 and 11.. The: -

space élements 10-and 11 are preferably in:

a form of a grid or mesh, and are located -

between the cathodes 4 and 5 and anodes 8

and 9 as shown. ' For best effect the space:

elements 10" and 11 ghould present 2 degres
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of -ghstruction tothe:thermionic stream,.de-
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pending upon their location in the series.
In other words, the space element 10 should
present the maximum obstruction, the space
element 11 should present a sthaller degree
of obstruction, and any subsequent ampli-
fiers of the type of 2 and 8 should have
space elements of consecutively decreasing
obstruction.

As indicated in the drawing, the space
element 10 is connected to the input elec-

.trode 7 by means of a wire 12. Similarly
the space element 11 is connected to the input.

electrode 18 of the next amplifier 14 in the
series through a wire 15. The cathodes 4,
5 and 16 are heated in series by battery 17,
while the anodes 8, 9 and 18 are maintained
positive with respect to their respective
cathodes by means of battery 19. Indue-
tances 20 and 21 are introduced respectively
between wires 12 and 15 and ground.to pre.-
vent the accumulation of a charge on the
electrodes 10, 7, 11 and 13. Also batteries
22 and 23 may be employed to give the elec-
trodes 10, 7, 11 and 13 a definite potential
if desired. The final amplifier of the series
need not have a space electrode but may be
of the customary 3-electrode type.

In operation the telephone or other cur-
cents to be amplified are impressed by means
of transformer 25 between the input elec-
trode 6 and the cathodes 4, 5 and 16. The
variation' in the potential between input
electrode 6 and cathode 4, which results from
the variation in the telephonic current,

3% canses the customary variation in the space
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current flowing between cathode 4 and anode

8 and, in accordance with the principle

above discussed, causes a varying charge to
be delivered to the spdce element 10. This
vurying charge is delivered over the wire 12
to the input electrode 7 of the amplifier 3,
and serves therein to vary the space current
flowing from cathode 5 to the anode 9. By
virtue of this variation in space current a
similar variable charge is induced om the
space element 11 und delivered over wire
15 to the input electrode 13 of the ampli-
fier 14, and serves to produce therein a
greatly amplified variation in the space cur-
rent flowing between the cathode 16 and the
anode 18, in cireuit with which is the wind-

ing 26 of the output transformer 27.
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The amplifiers 2, 3 and 14 may, as indi-
cated in the drawing, be inclosed in separate
evacuated vessels, or they may conveniently
be inclosed in g single vessel without in any
way interfering with the operation of the
device. N

What is claimed is:

1. A thermionic translating device com-
prising an evacuated vessel containing an
input electrode, a cathode, an anode and a
fourth electrode between said cathode and
anode, means for establishing a space cur-
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rent between said cathode and anode, and
means for maintaining said fourth electrode
at a negative potential with respect to said
cathode,

2. An electrical system comprising an
evacuated vessel containing an input elec-
trode, a cathode, an anode and a fourth elec-
trode between said cathode and anode, means
for establishing a space current between
said cathode and anode, and means respon-
sive to the potential of said fourth electrode.

3. In a system for the successive ampli-
fication of energies, a succession of ther-
mionic repeaters each having an input elec-
trode, an anode, a cathode for producing a
thermionic discharge to said anode, and a
fourth electrode in the path of said dis-
charge and partially shielding said anode
therefrom, the said fourth electrodes of said
succession of repeaters presenting succes-
sively decreasing shielding effects to their re-
spective anodes.

4. In a system for the successive ampli-
fication of energies, a succession of ther-
mionic repeaters each having an anode, a
cathode, an input electrode and a fourth
electrode, said fourth electrode of one re-
peater being connected to the input electrode
of the next succeeding repeater.

5. An electrical system -comprising an
evacuated vessel containing an inpat elec-
trode, a cathode, an anode and a fourth elec-
trode between said cathode and anode, means
for establishing a space current between said
cathode and anode, an outgoing line, and
means for impressing the variations in po-
tential of said fourth electrode upon said
line,

6. An electrical system comprising an
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evacuated vessel containing an jnput elec- .

trode, a.cathode, an anode and a fourth elec-
trode between said cathode and anode, means
for establishing a space current between said
cathode and anode, a second evacuated ves-
sel, comprising an electrode, and means for
impressing the potential of said fourth elec-
trode upon the electrode of said vessel.

7. An electrical system comprising an.
evacuated vessel containing an input elec-
trode, a cathode, an anode and a fourth elec-
trode, a second evacuated vessel containing
an input electrode and means for impressing
the potential of said fourth electrode upon
the ilg)ut electrode of jsaid second vessel,

8. An electrical system comprising an
evacuated vessel containing an input elec-
trode, a cathode, an anode and a fourth elec-
trode, a second evacuated vessel containin
an input electrode, said fourth electrode an
the input electrode of said second vessel be-
ing electrically connected with each other.

9. A thermionic translating device com-
prising an evacuated vessel containing an
mput electrode, a cathode, an anode and a. -
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fourth electrode, means for establishing cur-
rent between said cathode and anode and
means- for preventing an accumulation of
electrical charges upon said fourth electrode.

10. A thermionic translating device com-
prising an evacuated vessel containing an
input electrode, a cathode, an anode and a

fourth electrode, said fourth electrode being
grounded, whereby an accumulation of eiec-
trical charges upon said fourth electrode is 30
prevented. o
In witness whereof, I hereunto subscribe
my name this 4th day of June A. D., 1915.
ALEXANDER McLEAN NICOLSON.



