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T'o dllawhom it may concern:

Be it known that I, Groner 0. Squier, a
citizen of the United States. residing at
Washington, Distriet of Columbia. have in-
vented certain new and useful Improvements
in Tree Telephony and Telegraphy, of
which the following is a specifieation,

This inventivn relates to radio communi-
cation.

More particularly the inventiou relates to
radio transmission and reccption through
the usc of living vegetable organisins such us
trees, plants and the like.

As disclosed in miy U, 8. Letters Patent
Neo. 782,181, dated February 7., 1905, and
corresponding foreign Letters Patent, Brit-
ish Patent 25,610 of 1904. T have discov-
ered heretofore that tall trees and like grow-
ing vepetation possessed clectrical condue-
tivity of a cerfam nature adapred for the
reception of signaling electro-magnetic
waves and capable of forming a part of an
antenna or aerial with the use of a direct
earth “eround” or eguivalent point of con-
nection with the tree, in the potential node
region

I have recently discovered that liwing
vegetable organisms generally are adapted
for the transmission and veception of radio
or high frequency oscillations. shether
damped or undamped. with the use of u
suiteble connterpoise. 1 have further dis-
covered that such living orgunisms are
adapted for respectively tranemitting or
receiving a plurality of separate trains of
radio or high frequency oscillations simul-
faneously, in the corumunication of either or
both telephonic or telegraphic messages.

Tn such-uge of an antenna comprising Jiv-
ing vegetable organism and a counterpaoise. I
have discovered that optimnm results are ob-
tained upon srranging the point of connec-
tion-of the transmitting or ']the receiving set
within a certain region of the tree, or other
living vegetable organism; for trees indige-
nous in the temperate zones, I have discov-
ered that such optimum point vf connection
is in « region approximately two-thirds of
the hetght of the tree above the exposed
surface of tne-earth.

in accorvdance with my invention tor re-
ceiving:radio trains of telepbonic or tele-
oravhic high frequency oseillations, a plu-
rality of receiving gets aftumed respectivelv
to any desired definite frequency, may -be
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connected by the same loading-in wire to the
same tree, whereby such free serves as the
sommnon receivinge antenna for the respective
individnal receiving sets; and, similarly for
transmitting radio trains of telepnonmic or
telegraphic high frequeney oscillations,
plurulity of transmitting sets respectively
resonant to any desired fregnency may be
convected. by a common lead-in wire to the
same tree serving as the common antenna.

In the more preferved forms of my in-
vertion. ¥ have devised suitable means for
selective directional reception of radio os-
cillations of any desived definite frequency,
by the nse of coils 1 combination twith a
tree the windings of the coils disposed io
suhgfantial parallelism and mounted to be
rotated in g horizontal plane. whereby elec-
tro-magnetic waves traveling in a direction
parallel to the planes of the coils induce
currents in the tiee and the coils which ae-
tion will nentralize sach other’s effects, while
elecfro-megnetic waves traveling in a direc-
tion perpendicrlar to the planes of the coils
induce enrrents only in the tree. thus pro-
dueing an effect in the detector

Ths counterpoise comprises preferabiv u
suitable extent of conducter in the form
of one or more lengths of wire disposed he-
low the surface of the earth and suitably
insulated thevefrom it is desirable to ar-
ranze a number of individual counterpoises,
each extending rectilinearly in different di-
rections to one another and to employ in
directional seleckion the particular counter-
poise extending gnbstantially in the selected
direction,

Tnrther featnres and objects of the in.
vention will he more fully understood from
the following deseription and the aceom-
panving drawings, in which—

Fig, { i{s a diagrammatic verfical ele-
vation of a preferred form of the inven-
tion:

Fiz, 2 is a diagrammatic view of one pre-
ferred form of an arrangoment of receiving
sets. embodving mv inventivn; and

Tig. 8 is o diagrammatic view ofa pre-
farred form of an nrrangement of -transmis-
sion sets embbdying my invention.

Referring to Fie, 1, the cirenit designated
1 represents anv approved form of resonant
receiving circnit comprising the variable
enndenser 2, and detsctor, rectifier or am-
plifier such asa taree electrode vacuum tub
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3, arranged with a telephone or any smtable
recording device in the usua 1 manner. Such
attuned receiving cirenit 1 is suliably cou-
pled through transformer w indings o1 other-

wise with proper regulatable reactance with.

the tree or other living vegetable orgamsm
and in Fig. 1 T have indicated the point 4
as representing (he location of n metallic
nail. ov equivelent, nﬂi\ed to and extending
within the body of snch tree. T have dh,-
covercd ihat optimum resnlis for any par-
tieular tree is dependent upon the physical
contour of the space occupied by the
branches and leaves as well as the subter-
razieous portions of the tiee snch as the roots
and that generally the optimum reenlts are
wttained by affixing the nail 4 within the
resion of the tiee substantially two-tlirds
of the height of the tree above the surface
of the ealaJ

To such neil 4, is conpected” one end of
the lead-in’ wire 3, preferably enclosed in
suitable insulation, and connected at its
nthel end with thie resonant circuit 6 cowm-
prising the adjustable indunetance coil T and
the adjustable condenger 8. The lcad 9 cori-
nects the circuit 6 with the connterpoise 19,
preferably comprising. one or more metallic
wires |1 extending wl:stanl.mllv rectilineary-
Ly and elecir u"J.llv insulated from the earth
12 by means of: suitable mEL.l'Lhon 13, as
by cnciosmg such wire or wires 11 within
a suitahle insulating coating. Such coat-
ing 13 extends pr efer obly an appreciable
distance above the snrface 14 of the earth 12.

In the use of myv invention with living
vegetable organism comprised in the an-
tenna. T have afranged the counterpoise

10—13 extending in the rectilinear direction
substantially pdralld to the plave paqqmg
through the transmitting station. the re-
ceiving station and the centei of the earth.
It ig ady antﬂgeow to arrange a plurality
of individval counterpoises 10 radialing in
different rectilinear divections. with a sitib-
able switching device for econnecting the
lead 9 with the particular counterpoise par-

allel to or wost closely parallel to the
qoleclvd direction.

Such coil 7 is preferably a primary coil
suitahly smualiv coupled Wwith an vchust-
able - :LL’OHJmV coil 15 connected in the cir-
cuit ecomprizing the variable condenser 2

nd detecior 3. TIn the specific form of the
m.mhon shewn in Fig. 1, such secondary
eoil 15 iz provided with tlie lead wire 18
connected to the terminal 17 of the reversing
switch 18 ({shown dingrammatically’ the
dther end of the secondary coil 15 heing
connected hv fhe wire 19 to the terminal
20 of the reversing switch 18. Such tee-
minmal 17 is connected by the cross wire 21
with the terminal 22 and the tferminal 20
connecterd by the cross wive 23 with the ter-
mmal 24, The pivoted Jnife blades 25, 26,

n
en
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having whe handle 27, are mounted in the
usual munner on the eentral terminals 28;
29. The coil 30 represents diagrammatical-
ly a coil comprising a desived number of
windings of successive turns of exposed or
insnlation coverad wire, each turn lying sub-
siantially in a common vertical planc and
the coil indicsted at '31 represents a similer
plurality of turns of windings mounted in
substanfially a common vert ical plane.
terminal of the coil 30 is connected with
one of the central terminals of the revers-
ing switch 18 say terminal 28, and one ter-
mizsal of the coil 31 is connected with tle
other central ferminal 29, of the reven sing
switch 18, The other terminals of the col
30 is connected by the wire 32 with the leads
of the variable condenser 2 in shunt with
the detector or amplificr 3, while the other
terminal of the coil 81 is connected hy the
wire 33 to the opposite lead of the variable
condenser 2 and the defcctor of amplifier 3.

Such set of coils 80, 81 are suit ahlv
monnted to be rotated horvonf'll]v. ‘Wh&‘l -
by all turns of the coils 30, 31, at any given
position lie substantially in a common ver-
tical plane. Such coile 30, 31, may be ur-
ranged on a common wooden or like in-
snlating frame of cvlindrical, rectangular
ov Uthvl ¢tesired m}ntom in cross gection.

By virtue of such arrapgement the pr i-
mary and secondary eirenits arve respective-
Iv directly exposed fo
electro-magnetieally acted npon by the in-
coming oqc*zlln.lmn% and by means of the re-
versing switch 18 the relations of the coils
30 and 31 to the cirenit 6 may be reversed.

By yeans of snch “barrage” effect, the os-
cillations of any given wave 1en0't.]1 direcied
in any definite absolufe divection ave cut
oul from the detector or amvnlifvinge eir-
cuil and enable oscillations of similar or
the same wave length directed in a differ-
ent direction to he rondneled to the deteg-
tor or amplifying cirenit. DBy means of
snch aceumulating effect of the. coils 30,
A1, and the switech 18, the wave: of any
dofinite wave length received in any de-
finite sheofute diveciion are amplified and
enable long distance réception at any wave
Tength.

n pr actice, T have carrvied -ount the inven-
tion for reception by the use of eifhér a sin-
ele yeceiving set or a plnrality of receiving
sets. Such receiving set or sets may be ar-
ranged either to receive damped high fre-
qnency oscillations or umdamped high fre-
quency ogceillations.

Tn Fig. 2 T have illustrated diagranmmati-
cally one form of the application of the in-
vention for the: simultaneous ree tien of a
plurality of different trains of high fre-
quency oscillations.

The nail 4 is indicated as located in elec-
trical connection with the tree 35 at an . op-
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timom pont 86, the lead-in wire 37 bemng
connected at its upper end with the nail 4

and-at its lower end with the incoming con-

nector bar 38. The connector 38 is pro-
vided with the individial switches 89 40
41, ete. corresponding to the number of in-
dividual receiving sets. The outgoing con-
nector bar 42 is counected by fhe lead 43
with the counterpeise 10, preferably con-
structed and arranged as set forth herein-
ahove. _

In suitable relation with the mcoming
connector bar 38 and outgoing connectow
bar 42 and the switches 39, 40, 41 are ar-
ranged the respective primary coils 44, .45,
48, ote, respectively coupled in any approved
arrangement. with the secondary coils 47,
48, 49.

The receiving set 50 is arranged tor the
reception of damped waves and is shown
of the vacuum tube valve type. The fer-
minals of the secondary 47 are suitably con-
nected in the input cirenit inclunding the
filament cathode 51 of the vacunm valve 52
and the erid 58 and comprises the variable
condenser 54 in shunt with the secondary
47, the condenser b5 and the grid leak re-
sistance 56. The output circuit comprises
the battery 58, or equivalent, the anode plate

“59, the filament cathode 51, and the tele-

phone receiver or other audible, or any
visual indicator 57. The heating circuit of
the filament cathode includes the battery 60
and the variahle resistance 61.

The receiving set 62 is shown of a simi-
lar damped oscillation receiving type and
like elements are designated by like refer-
ence numbers.

The receiving set 63 isindicated of the un-
dampeqd oscillation receiving tvpe and com-
prises the additional. indnctance turns 64
having one terminal connected to one ter-
minal of the filament cathode 51 and
its other terminal connected to the va-
viable condenser 65 in shunt to the tele-
phone receiver 57 and the storage batfery 58.
The remaining elements of the receiving set
62 correspond to like elements of the re-
ceiving set 50 and are desigmated. by like
reference numbers.

In Fig. 2 T have shown the switch 39 in
closed position with the primary mdnetance

44 of the receiving set 50, the switch 40 in
‘closed position with the primary inductance

4% of the receiving set 63 and the switch
41 in open position with the primary in-
ductance 46 of the- receiving set 62, and ac-
cordingly enabling the reception and detec-
tion of damped oscillations of the frequency
to which the receiving set 50 is tuned and
simultaneously the reception and detection
of undamped oscillations of the frequency
to which the receiving set 63 is tuned.

Fig. 3 shows one form of practical ap-
plication of my invention for transmitting
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simultaneously radio oscillations, eithe:
telephonic or telegraphic, either damped or
andamped, or both. Thenail 4, lodged at an
optimum point 36.in the trec 35, is connected
Iy the lead 70 to the connecter bar 71, and
the connterpoise 10 is connected by the lead
72 to the connector bar T3.

The transmitting sets 74, 75, ete. ot the
desired numbér, are suitably arranged for
single or multiple transmission, for which
purpose the switehes 76, 77, ete. are pro
vided. The transmifting sets 74, 75 are
shown of any approved type,.such as the
oscillating vacuum tube type comprising the
filament cathode 78, the urid 79 and anode
80, arranged in the vacuum tube 81. suitably
connected with the primary inductances 82,
85, respectively coupled with the secondary

inductance 84, 85. The primary inductances

84, 85 are snitably comnected to the-connec-
tor har 78 and the connector bar 71 through
the respective switches 76, 77. The battery
or other source of electric current is indi-
cated at 86. The adjustable heating cireunit
of the cathode filament 79 is shown compris-
ing the battery 87 and the variable resist-
ance 88,

Tn Fig. 8. the switch 77 is in closed posi-
tion thus placing the transmitting set 75
in operative connection with the tree serv-
ing as the antenna. Upon closing the switch
76 the transmitting set:T4 ig similarly placed
in operative connection with the tree an-
tenna 85. Tpon closure of both switches
76, 77 the tree serves as the antenna for
the transmission of simultaneous trains of
oscillations emitted by the respective trans-
mitting sets 74, 75, modified by a key or
telephone transmitier. or other suitable
modnlator, for the transmission of tele-
araphic or telephonic messages as desired.

In the use of trees or other living vege-
table organism serving as the antenna or a
part thereof, T have discovered from tests
that snch free possesses impedance consist-
ing of two components. resistance .and re-
actance. the latter being nsually condensive,
for oseillations within the range of present

“dayv wave lengths. The tests also show that

the apparent capacity of the tree-serving as
an antenna is substantially proportional to
the height of contact of the lead wire con-
necting the transmission set’ with the tree

The tests show that the apparent resist-
ance of a tree serving as an antenna is ap-
preciably . greater than the resistance of the
ordinary metallic antenna. and- it ig aceord-
inoly desivable to modify the resistance or
alter the design of receivers, if it is desired
to increase the effectiveness of the energy
of the electro-magnetic radiation imping-
ing on the tree; however, the ordinary re-
ceivers of present desien may be nsed and
are responsive to any wave length of radia-
tion employed in present day practice.
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VWhereas I have described my invention
by veference to specific forms thereof, it
will be undersiood that many chianges and
modifications way be made without depart-
ing from the spirit of the invention as de-
fined hv the appended claims.

T claim:

1. The combination with living vegetable
organism, of an electrical c-f::nductln&r ele-
ment lo{,afed at a suitable point on said
organism above the exposed carth, a counter-
poise, a plurality of radio transmission sets
and common means connecting said frans-

JE{?;Y
20cts.

EXPERIMENT

SCIENCE AND IN'VENTIOH
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niission sets with said electrical conducting
element.

2. The combinatton with living vegetable
organism, of an electrical connec,tmg ele-
ment loeated at a snitable point on said or-
ganisim above the exposed earth, a counter-
poise, a plurality of radio transmission sefs
and commnion means connecting said_trans-
nission sets with said electrical conducting
clement and with said counterpoise.

In testimony whereof I affix my signature.

GEORGE 0. SQUIER,
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