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I.Elu :DE FOREST, OF NEW 'YORK, N. Y.,

. 966,539.

. | To all w}'wm it may concern:

UNITED STATES PATEN T OFFICE

PAN'Y OF NEW YORK, N. Y., A GORPORATION OF NEW JEMEY

TRANSHITTING .APPARATUE

ﬂpeu%ﬁon of Lettera Patent.

Appl].cation ﬂled August 24, 1908, Senal N’o 449 949
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Be it known that I, Les pe FOREBT, '

citizen of, the United Statee residing at
New Yorh in the county of New York and
State of New York, have made a certain new

~and:.useful Imremmn in Transmitting Ap-

- 10
- space telegraphically or telephonically, and
~ more especially to such systems employing
- an electric-arc to produce high frequency
| 1?1brat0ry currents.

15

aratus,’ af which the followmg is a speci-
fication.

This mventmn rela,tes to systems for the

tP&IlSID,lSSIGD. of signals or sounds through

The object of the invention is to improve

~ the efficiency of the arc circuit.

A further object is-to maintain a'umfm 111

o "length of arc thereby avmdmg 1rregulal ities

20

due to variations invthe are length.

A further object is to prevent the accumu-

‘lation of carbon or other deposgits upon the

- electrodes more rapidly tham such electmdes

 are consumed by the arc durmg the opera-.

- hon of the apparatus.
-~ A further object is to obtain a qmet and’
= qteady arc for lw'ene:t'.fmnir:n' hlgh frequency'
o (}scﬂlatlons '

- 35
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Other ob]ects- of the mVeni;wn will ‘l.ppear
more fully hercinafter.

- The 1mvention consists in forming the arc’
in a hydroearbon or:like vapor, as, for -
“stance, 1in a vapor of aléohol contaiing a

hydromlbon or sumilar element.
The Invention also consists in certain de-

tails of structure and arrangement for carry-.
ing it out, all substantially as will be more
. .fule her emaftpr set forth, as shown 1n the

~accompanying drawing and finally pointed

- out in the appended claims.
- 40

The single view of the drawing 1llust1 ates,
diagrammatiecally, with parts 1in elevation

- and parts in section, an apparatus and ar-

rangement for carrying out practically the

- objects and purposes of my invention. _
practical operation of space tele-
~ phone and telegraph systems employing, i
~the transmitting apparatus, an energizing |
. circuit, commonly known as the “singing- .
_are” circuit, and which includes a condenser,'_
~and means for producing an electric arc, I
. haye e\peuenced great difficulty. by reason |
~ of irregularities resultmg from varla,tmna !

in the

‘means whereby .deposits o

to one hundred parts, more or lews, |

ASSIGNOR TO THE RADIO TELEPHONE ﬁom- ,' |

Patented Aug 9 1910 o

in the 1ength of the arc, such variations

causing instability and unsteadiness of the o
55

arc and a consequent derangemeént of the
ﬁemod or frequency of the oscﬂlatmns 1
ave also found that where “ atmospheres ”

‘or vapors are employed, in which the are is

formed, for the purpose of attempting to

‘seeure stablhty and steadiness ¢f {he arc, the
tendency is to cause an accumulstion of de-

teats or protuberances upon the electrode
ends, thereby causing variations in the

| lemrth of the arc, which - nsﬂlt in grave

1negu1‘111t1es 1n - the - energlzmg CII‘(,lllt

ﬂBIVlllg S_YStBlHS

60

-POSltS ‘upon ‘the are electrodes which de-
- posits, continuing to accumula,te build up -

65

| throwing the same out of resonance with the
other circuits of the tmnsmlttmg .:md re-

o 70
It is among the special purposes of wy

present, invention to avoid these and other

‘objections attendant upon the practical op-

eration of wireless transmitting systems as

--heretofme carried out’ and in accordance

with my invention I pm%m%e to provide
carbon or like
substance upon the carbon or other electrode

is effected only in about the proportion such
“electrode is con%umed by the are.

I also propose, in accordance with the
pring iples of my invention, to provide means
for insuring. a %tmdy and uniform supply
of the vapor or “atmosphere” to the arc.

In carrying out my inventionin one form of

- practical application thereof, I form the arc

85

1 an “ a,tmosPhere " of alcohol or alcohol va-

por employing for the purpose an alcohol con-

‘only to supply a carbon or other deposit on

the carbon electrode in proportion or sub-

‘taining a hydrocarbon in suflicient amount

stantially the proportion in which the carbon

‘electrode ‘is- consumed by the are. -1 have
found that denatured alcohol is. eiﬁment for

' my purposes, but other alcohols may be used

when mixed with some smtqblahydmcarbcm

in the proper proportions, as, for instance, -
alcohol contaming apprommately fen parts,

‘more or less, of methyl alcohol or g ?Wlene ' -
100

of pure
or ethyl 95% alcohol the essemtlal being
that sufficient carbon contamm "element, be:
mixed with the alcohol to pro {uet “on cause

a depos;trof ca,rbon upon the c&rbfm are elec- . :



-  ossp3e

o tr;qdé to Subsmntiﬁﬂy equal or -&ppi&wimat@
- the consumption of the electrodo by the arc.

Unless this result is accomplished the arc is.
rendered unsteady and unstable, and the
length of the arc is constantly decreasing or

varying, thereby rendering the apparatus
unsuifed for use in wireless telephony, and

- -very ineflicient for use in wireless telegraphy.
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=My invention may be carried out practi-
cally in many specifically different ways, and |

with many specifically different arrange-
ments of apparatus. While, therefore, I will

now describe one form and arrangenent for
accomphishing the desired objects my inven-

tion, in its broadest scope is not to be limited
or restricted to the specific details shown and
hereinafier described. | |

~In the drawing reference sign 1, desig-
nates g source of electromotiv&i;'ce, in this
instance a direct current generator, 2, is an

antenna or aerial, 8 an earth connection for
the antenna, 4 2 condenser, 5, 6, the arc elec- |
trodes, and 7, an inductance or autotrans- |

former. Thess various parts may have the

25

‘arc electrodes are nclnded directly in cir-
cuit, with the souree of eleciromotive force,

usual or any well known relative arrange-
ment and relation. In the form shown the

and also in circuit with the condenser and

the primary of the induction coil or auto-
transformer, the secondary of the induction
coll bemng included in circuit with the an-

- tenna and its earth connection.

,3 5

The electrodes 5, 6, are arranged to extend

mto a tubular chimney 8, and from opposite

.directions, so that the arc is formed be-

40

itween the proximate ends of the electrodes
within the chimney. This chimney is car-
ried upon the neck 9, of a tank or vessel 10,
designed o contain the carbon containing
alecobol. A wick 11,.is placed within this

- vessel and one end of such wick extends up

50

25

~ the alcohol, or alcohol mixture, from a reser-
- voir 12, which 1s placed at a higher level
~ than the vessel 10, and connected thereto
through a feed pipe 13, which, if desired,

50

into the neck 8, and into proximity with the
are electrodes. The carbon containing mix-
ture 1s drawn up the wick by the heat of

the arc and 1s vaporized in the region of the .

arc thereby forming -the desired “atmos-
phere” or vapor envelop for the are,

It is exceedingly desirable that the supply

of vapor or “atmosphere” be maintained
as steady and uniform as possible to the end

that irregularities and variations. in the arc

may be avoided, and so as to attain the very

best results. In order to accomplish this

result 1 propose to feed the vessel 10, with

and preferably, connects to the bottom o

the reservolr or vessel 10, as shown. A stop-

coclk i4, 1n the feed pipe may serve to con-
irol the flow of aleohol mixture from the

reservoir or supply tank 12, to the vessel 10,

{ If desired, the vessel 10, may be supphied 65 =
with a gage glass 15, therebyenagling. -

the alcohol to be maintained at a constant
uniforra level in the vessel 10. =

‘Having now set forth the object and na- =
‘ture of my invention and a construction and 70
arrangement as an illustrative embodiment
~thereof, and having described such con-
struction and arrangement, its purpose,
function and mode of operation, what I
claim as new and useful, and of my own 75
invention, and desire to secure by]Zetters L
L In a transmitting apparatus, a ‘circuit
including a condenser and means for pro-
ducing an electric arc, in combination with 8¢
| means for maintaining an atmosphere of
denatured aleohol vapor about said arc. = -
2. In a transmitting apparatus, and in
| combination with a singing src circuit, of
means for maintaining the arc in an at- 85
mosphere or vapor of genﬂtured alcohol. =~
3. The combination with means for de-
veloping electro-magnetic waves including.
‘arc electrodes between which an -are is =
formed, of means for supplying carbon to 8¢
the electrodes in substantially the propor-
l tion in which the electrodes are consumed

by theare,. -~ o oo
4. The combination with means for de-

| velopilf electro-magnetic’ waves including 95

electrodes between which an arc is formed

and a chimney inclosing the same, of means

for maintaining a draft of carbon contain- .

ing vapor through the chimney. i .7
5. 1he combination with means for: de- 160

' L .
'n

veloping electro-magnetic waves:including
electrodes between which an arc:is: fﬂmﬁ RN
and a chimney inclosing the samt, of taedns - -
for maintaining a draft of vapor of ésrbon .. -
-containing alcohol through the-chimney. * 108
0. The combination, with mehns:for de- ¥ ~
veloping_electro-magnetic waves indluding " |
electrodes between which an arc.is fopimed,” .~

of means for maintaining the arc.in a yapor. .
of a mixture {)f ethyl ﬂlﬁﬁhﬁl&ﬂdmgtﬁyllm 3
aleohol. Tl e TR

7. The combination with meéans for des’ -~
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-‘Veloping electro-magnetic  waves including

arc electrodes, a chimney into which the =
| electrodes extend, a tank having & neck to 115
support the chimney, a wick contained in
the tank and extending into the neck and
means for supplying avapor producing ma-
terial to the wick. ~ . T
8. The combination with means for de- 120 =
veloping electro-magnetic waves including
arc. electrodes, a chimney into which the
electrodes extend, a tank carrying the chim-. R
ney, a wick arranged in the tank, and a
reseryoir supported in. elevated position 125
relative to the tank and communicating
therewith. -~ .~ - |
- 9. The combination with means for de-j&x
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veloping electro-magnetic waves including | my band in the prescuce of the subseribing
arc eiectrodes, of means for enveloping the | witnesses, on this 15th day of Auget 4. Dy 26
arc in an atmosphere produced from a mix- | 1908. - :
ture of pure or-ethyl alecohol and methyl | |
‘5 alcohol in ahout the proportion of ten parts :
- of the methyl alcohol to one hundred parts |  Witnesses: .
of the ethyl alcohol. = o - E. M. Trives,
In testimony whereof I have hereunto set S. E. Darex.

LEE DE FOREST.
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