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To all whom it may concern: . the vacuum tube 418 the usual press or
“Be it known that 1, ArExaNpEr McLEAN squash 5 from which arise the arbors or sup-
NICOLSON, & subject of the King of Great porting rods 6 and 7.. Trom the arbor 6
Britain, residing at New York, in the county extends a plurality of wires or connectious 55
5 of New York and State of New York, have 8 which are fastened to and support plate
invented certain new and useful Improve- elements 3. From the other arbor extends a
ments in Thermionic Repeaters, of which the supporting connection 9 to the electrode 1.
following is a full, clear, concise, and exact  Lhe invention may be more readily under-
description: : stood by reference to the accompanying 60
10 This application is 2 continuation of an drawing showing in perspective & high-cur-
application b this applicant, Serial No. rent output audion embodying the inven-

843,502, filed une-6, 1914. tion.

The invention . relates to thermionic re- Referring to the drawing, the input elec-
eaters such as audions, and its object is to trode is shown in the form of two parallel 65
15 impreve the officiency thereof. wires 1,1 electrically connected together, or

Tt has been found that the closer the input in other words, as consisting of a single wire
electrode and the cathode are brought to- bent into U shape to provide the two forks
gether, the ‘stronger the electric_ field and 1,1. The two forks 'or wires 1,1 are coated
the more efficient the control of the thermi- Wwith a suitable Jdielectric, such; for exam le, 70
20- onic current. This ig true whether the ra- as nickelous oxid, which has been found to
peater be one, say of the audion type, having be very satisfactory and “efficient for this
- high-voltage output or one having a high- purpose.
current output. The bringing of these two In the case of the high-current output. -
~ elements into as close relation to each other audion illustrated in the drawing, the cath- 15
25 as possible without permitting them to con- ode is a heated filament 2 entwined about the
tact electrically is brought about, in accord- two forks or wires 1, 1, thus presenting #
ance with the present invention, by arrang- large, active area., The output clectrode is
ing them on opposite sides of, and prefer- in the form of two plates 3,3 parallel to each
ably touching the opposing surfaces of a other and to the plane of the two wires 1,1 80
3o dielectric film. Furthermore, the interposed and upon opposite cides thereof. The two
flm is greatly beneficial in that it enables plates 3, 3 are electrically connected to-
the -amplifying officiency of the audion to gether, and since the audion shown is of the
be increased DY permitting the input elec- high-current -output type,. said plates are
trode to be insulatively supported in exceed- placed near to the filament. The input elec- 8%
95 ingly close relationship to the cathode. It trode the output electrode and the filament
has also been found that in the high-current are inclosed as usual in an evacuated bulb %,
output audion, it is desirable that the cath- and the leading-in wires of the aforemen-
ode present a large active ares and that the tioned elements of the audion are sealed in
input electrode present minimum obstruc- said bulb. By thermionic repeater is meant, 90
40 tion between the cathode and the output elec- a repeater depending for its operation upon
" trode. These Jesirable features may best be electron discharge from a heated cathode.
obtained by .entwining the two elements as The invention is illustrated and claimed
by winding & Rlament directly about the herein as applied to the audion which is be-
input electrode. The input electrode prefer- lieved to be the: best type of thermionic re- 96
45 ably consists of one or more wires having an peater. In its broadest aspect, however, the
insulating coating, and the insulatiné_coat.- invention is not Yimited to the particular
ing preferably consists of a thin Jm of structure Terein ilh_xstrated but may be
-njckelous oxid, such coating having been found useful in modified forms or types of
found in practice to be a good dieleetric for thermionic repeaters. 100
50 the purposes of this‘invention. ' What is claimed 18:

As shown in the drawing, projecting into 1. An audion having input and output
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. elsctrodes, and a helical filamentary cathode . 19 A th
T .located between the other two electrodes. . put -eleckro

2. An. evacuated vesse] containing three posed film of

© electrodes, one of which is a cathode form- one of ‘sajg elements and with which the
5 ing.a-hollow cylinder gnd containing ‘with- othep element contacts, 700
in it one.of the iother. two. electrodes, the - 20. A thermionic repeater having an ip-. -
. third: -electrode beinig located outside the put - electrode ‘and. a cathode arranged so
o : B ~ close together gs to permit the interposition
11 evacuated.: vesse] containing an in-. of g ‘thin. film only, and a thin insulating
10 put.electrode, ar -output electrode, and a film"between said 1nput electrode and said 75
© . helica) electrode addpted to serve as-g source - cathode. : ; R
of electrons, said input electrode being sur- 21. A thermionie repeater  having ap in-
rounded by said - helica] electrode and said put electrode and 5 cathode arranged in o
output electrode being located outside of close proximity and held: out. of electrical ' -
15 said helical electrode, . ‘ L contact, with oné -another by an interposed. so
4. A thermionic Tepeater having its input - dielectric, '

-electrode and cathode entwined. 22, A -thermionic repeater having an in-
5. A thermionic Tepeater having jts cath- but, electrode and s cathode in immediate
ode wound upon its input electrode. , ﬁroximity’ to each other, and one supported
200 "BIA thermionic repeater having its cath-- by but helgd out of electrical contact with 85
: odéﬂ'e‘ntwin‘ed.upon its input electrode.  the other by an interposed dielectric,

_thermionic repeater having ijts input 237 °A thermionic repeater having an in-
electrode in:the. form-of a wire and having put electrode and g cathode, and a covering

its cathode entwined‘about,‘said wire. 7 of Insulating materia] carried by one of said”
25 8. A thermionic.'-repeater having its input -elements and with which the other element. 99
electrode in the form of o plurality of wires contacts - . - E : :
‘and ‘having its cathode entwined about said - 94, A thermionic repeater having its cath-
_wires, - , : - ode arranged between itg input and output. .
B 1 A thermionic Tepeater having its input ‘electrodes, and. an interposed dielectric ‘be-
30 electrode in the form of a plurality of par- - tween said cathode and said input electrode. 95
allel wires and ‘its cathode: entwined 3 out.  25. A thermionig Trepeater comprising an
. said wires, - e ' inpug electrode, an ‘output electrode and &
: 10. A 'thermionic’repeater having its input “cathode, said input electrode ang said cath-
= .. electrode “coated /with “a dielectric and its ode being separated by an interposed dieles- = -
ENGINE 11 ‘cathodet'entWir_led‘_l;pd)n, said electrode, - tric film only, and said output electrode and' 100

11." A thermionic repeater having its input - said cathode - 1ng separated by vacuous

: :eIect;rode'cqated;wﬂith nickelous oxid and its space. -

- cathode entwined upon said electrode, v ‘926 ‘A ‘thermionic repeater ha,Ving its in--
o 12. A thermionic repeater having its input  put electrode surrounded by its cathode and :
40 "electrode. coated with nickelous oxid and its. an anode outside of sajd cathode. L1085
cathode in contact with - said. coated elec- 27. A thermionic repeater having a heli-.
trode. - L . cal electrode in ¢lose proximity to and held

- 18, Athermionit:_ i-epeater having its input- ~out of electrical contact with another elec.
electrode coated with ap oxid and its cath- - trode by an interposed dielectric. . -
45 ode‘entwméd upon said electrode, ~ . 28, At ermiqnic“deyice'havin_g a plurality 110

4. A ermionic repeater having an in-- of ele'ctxjodas n Immediate pProximity to each

other being entwineq upon the former,. an interposed dielectrie. L G
50 °15. A thermionic repeater having an in. - 29. A ermionic device - comprising an 115
- put electrode and a cat ode, one of said ele-- electrode surrounded by a cathode and -an
nents being coated wit an -oxid' and the anode outside of said cathode, ‘
-other entwined upon the formey: - . 80.-A space current device comprising g
_ . 16, A -thermionie reﬁeater having. an ‘in- plumlity‘,df'electrodes, one of which ig in. = -
55 put electrode and g caf, ode, one of said ele- sulatingly supported by another electrode. 120
ments being coated with nickelong oxid and" - 81, Tp an evacuated vessel, an electrode, -
the-other-entW{ned’~upon ‘the former. : “insulating materia] Supported. by said ‘elec-
1T A thermionic repeater having an in- - trode and ‘another electrode  supported by
" but elecirode and a_cathode, one. of said  said insulating material. - L ‘
60 elements being coateqd with ‘s -dielectric and 32. A vacuum tube device of the audion 125
- the other in contact with the coated element. type comprising an output -electrode, g5
18 A ¢ ermionic repeater having an in- cathode and a contro] electrode, one of said-
put electljode and cathode, and an inter. electrodes being insulatingly-supported by
posed separating film of non. conducting another of said electrodes. ~ '
85 material in contact with both, 33. A vacuum' tube device of the audion 13¢
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type comprising a pair of plate electrodes
with a filamentary electrode and an auxil-
iary electrode located between the electrodes

“of said pair, said filamentary electrode being

insulatingly supported by
electrodes. '

a4, A vacuum tube device of the audion
type comprising a pair of plate electrodes

anqther _Qf said

with a filamentaiy electrode and an auxil-

jary electrode located between the electrodes

of said pair, said filamentary electrode being

insulatingly supported by ‘said
electrode.

35. An evacuated vessel comprising an ar-
bor, a pair of plate electrodes laterally dis-
posed from said arbor and supported there-
by, and an electrode between said plate elec-
trodes. :

36. An evacuated vessel comprising an

auxiliary

‘arbor, a pair of plate electrodes laterally

disposed from said arbor and supported
thereby, and cathode and: control electredes
located between the members of said pair.

37. An evacuated vessel comprising a pair
of spaced parallel arhors, cathode, plate, and
control electrodes, said electrodes being lo-
cated between said arbors, and supported
thereby.

38. A vacuum tube device comprising a
press, a pair of spaced parallel rods ariging

from said press. and more than two elec-

trodes including a cathode located between

' gaid rods and supported thereby.

39. A vacuum tube device comprising a
press, a pair of spaced parallel arbors aris-
ing therefrom, a plurality of electrodes com-

. prising a cathode, an input electrode and a

40

45

plate electrode located between. said arbors,
and supporting arms connecting said arbors
and said electrodes.

40. A vacuum tube device of the audion
type comprising a plurality of electrodes,
one of which is supported by another.

41. A vacuum tube device comprising an
arbor, an electrode supported thereby, and
another electrode supported by said first
mentioned electrode. :

42. A vacuum tube device comprising
anode and control electrodes, and .a fila-

14,572

" mentary cathode insulatingly supported by

one of said electrodes. .

43. A vacuum tube device ‘comprising
anode and control electrodes, and a fila-
mentary cathode insulatingly supported by
said control electrode.

44. A ‘thermionic device. comprising a
helical filamentary cathode, anode surfaces
at opposite sides of said cathode, and a con-
trol electrode between said anode surfaces
and adjacent said cathode. |

45. An evacuated vessel containing a
cathode forming a hollow cylinder, an
anode outside of said cylinder, and a control
electrode adjacent said electrodes.

46. An evacuated vessel containing a

press, a straight wire supported above said
press, a helical electrode supported by said
wire, and a codperating anode.

47. An evacuated vessel containing a
press, a straight wire supported above said
press and parallel to the axis of said press,
a helical electrode supported by said wire,
and a codperating anode.

48. An evacuated vessel containing a
press, a straight wire supported above said
press, a helical cathode supported by said
wire, and an anode associated with said
cathode.

49, An evacuated vessel containing a
press, a straight wire supported above said
press, a_ helical cathode surrounding said
wire and supported thereby, and a codperat:
ing anode.

50. A thermionic device comprising an
evacuated vessel, a pair of parallel plate
electrode surfaces, a plurality of parallel
wires therebetween, and a helical electrode
mounted on said wires.

51. An evacuated vessel comprising a
press, a plurality of parallel wires support-

Ingly connected to said press, a helical elec-
trode mounted on said wires, anode surfaces.

at opposite sides of said electrode, and lead
wires in said press for said electrodes.

In witness whereof, I hereunto subscribe
my name this 4th day of January, 1917.

ALEXANDER McLEAN -NICOLSON.
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