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UN!'E'ED STATES

1549032:“_‘”_'
PA'EENI‘ @FE«*E@E;—,”

G—EORGE 0. SOUIER OF WAQHINGTON DIS'I.‘RICT OE COL'UMBIA

To all w?zom zt may (’once?’n .
Be it known that I, Groren O. SQUIER, a
mtlzen “of-the. Umted States, residing " at

-~ which:the-following is a specification, - -
o 'This 1nvent10n relates to radlo commun1~
: ca,tlon

oy trees plants and. the like:
: ;:"No

-~ igh” Patent “25.610 - ot 1904, T have- dlscov-
siiered: heretofore ‘that tall trees and like- grows-
Jdngt vegetation® possessed electrical-.conduc-
. ;twlﬁy of ‘a certain- hature -adapted. for: the
?receptlon ‘of . signaling - electro‘magnetic

- earth “ground” or equivalent point of con-

5 remon

T have recently d1scovered that hvm
-veﬁet%b]e organisms generally are ﬂdqptod[

o Aor the transmission and reception of radio
- 30 or - high frequency  oscillations, whether
o ‘fdamped or: undamped, with the use of a

~ “ guitable counterpoise.
“covered that' such living

s

“both telephonic or telegraphic messages.

ing vegetable organism and a counterpoise,

~-have dlccovered that optimum results are ob-

“-tained upon arranging-the point of connec- -
“tion‘of the tmnsmittlng or-the receiving:set.
within a certain region of the tree, or other -
living vegetable organisma; for trees indige-:
wfery ﬂd form of an arrangement of receiving -

“‘nous in the temperate zones, I have’ discov-

':' surfice of the-earth. -

‘celvmo"radlo trains® of telephonic ér tele-
'zmhlc- high fre']uencv oscillations, a- plu
i uttuned respectw'
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“telegraphic high. frequency‘ oscillations; a ="

- More partmula,rly, the 1nvent10n relates to .
Lo r‘xdlo transmission . and. receptmn ‘through -
. theuse of living vegetable organisms su ch CERE
- : QAIer*tWe d]rectwonal reception -of radio .os-
‘Ag disclosed in iy U, 8. deftels P tent.
2 782,181, dated February .7, 1905, and |

'aiCO]‘I'espondlncr foreign: Lietters P‘ltent Bmt—r

" waves and capable of forming a part of an .
Cantenna or serial with the use"of -a‘direct- :
~Hion Uﬂlbﬂndwvhr to the planes of the coils
“induce currents only in the tree, thus pro-‘ﬂ-

“nection “with the tree, in the potentml node
‘ : duecine an effect in the detector.

insulated therefrom:
I-have further d1s—;
organisms are
- -adapted for 1°es*pectwelv transmlttln(r or.
receiving a plurality .of separate- trains of -
~radio. or high frequency oscillations simul- -
- taneously, in the communication of either or 'dwec‘clon
Tn such-use of an antenna comprising:liv- -

“the following description zmﬂ fhe accom- 95
é,p‘mv*ng drawmg‘s, inwhich— S

‘exred that sneh optimum. point of connection-
is in ‘a région’ approximately . two-thirds of

“the -height of “the: tree above the exposed;fTerved formof:an arrangemerit of- transmls— ok

: R sion sets embodymd my invention.
Tri:accordance” thh my mventlon for re- .

‘1 represents any 2npr0ved form of resonaut

- connectud By the same leadmfr in-wire. to the’
';same
- L COMIION: recewmg antenna for ‘the respectlve B
- Washington, District of Columbia, have in- -
8. vented. cortain new. and useful Impl ovements -
"in- Tree  Telephony and - Telegraphy, of:

ee, Whereby such. tree serves. ag the

individual receiving sets; and similarly,; for - = .
transmitting ' rad!o tra mq of ‘telephonic: OI‘fT 60 - -

plurality of transmitting sets respectivelv :

“resonant to any -desired {requency may be

connected. by a common Jead-in wire to the .
samé tree serving as the: common antenna, -85
In the: more preferred forms of my in-: -
vention, I have devised suitable means’ forj« =

cillations Of any desired definite ﬁ'equencv,f", e
by ths use of coils in’combination with- a1 R
tree the- Wmdmrrs of the “coils disposed in =~ -~
qubsfantml ‘parallelism and mounted tobe .~

“rotated in = horizontal plane, whereby: elec-

“tro- magnetic waves traveling in a. “direction = -
“nar
“currentsin the tree and:the coils.:which ae-
.ton will nentralize each other’s eﬁects. while

allel to the planes of’ the ¢oils .induce

81(‘('1'1'0 Tl’l 0"‘G§1C waves travehnsr in‘a dII'eC-

“The oountorpome comprises preﬁ\mblv f\.‘\- SR
suit able extent of’ condnoto&* in” theform: = -
of one or-more lengths of wire disposed be-" -+ =
low the surface of the -earth and suitably 86 -
1t 1s “desirable to ar- -
range a number of individual counterpoises,
e“(*'h extending rectilinearly in different. di-
rections to one another and to employ in
d]rechonfﬂ selection’ the- particular connter- 00 -
poise extending subgtantlallv in the qe]ec’ced ol

[ Further: fmtures and ob}ectq of the in.
ventlon will be more fully understood from

- Hige 1.4ds a dlavr'\mmahc ve ,
vation of a: Dreferrerl form’ of the 1nven-~
thI" ST i

Fig.2

isa dladrammatlc view of one pre- 100

sets. en_wbodvmg ‘my -invention ; and .-
‘Fig. '8 is a diagrammatic view of a pre-

oferring to Fie. 1, the circuit- des1gnated

; ,CE‘1V‘ q o1rcu1f CombI'lSlTlo‘ the ,vamab]e
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3, arranged with a telephone or any suitable
recor ding device in the usual manner. Such
attuned rveceiving circuit 1 is suitably cou-
pled through tr -ansformer windin gs or other-

wise with proper regulatable reactance with-

the tree or other living vegetable organisin
and in Fig. 1 I have indicated the p01nt 4
as 1eprekent1n€>‘ the location of a metallic
nail, or equivalent, affixed to and extending
within the body of such tree. I have dh-
covered that optimum results for any par-
ticular tree is dependent upon the physical
contour of the space occupied by the
sranches and leaves as well as the subter-
raneous portions of the tree such as the roots
and that generally the optimum results are
gttained bV affixing the nail 4 within the
region of the tree “subst antially two-thirds
&F the height of the tree above the surface
of the earth. ,

To such nail 4, is connected one end of
the lead-in wire 5, preferably enclosed in
suitable insulation, and connected at 1its
other end with the resonant cireuit 6 com-
prising the adjustable inductance coil 7 and
the adjustable condenser 8. The lead 9 coni-
nects the circuit 6 with the connterpoise 10,
preferably comprising one or more metallic
wires 11 extending substantially rectilinear-
Iy ‘Wd electrically insulated from the earth
12 by means of suitable insulation 13, as
by enclosing such wire or wires 11 within
a suitable mqulatmw coating. = Such coat-
ing 13 extends Dlei‘erably an appreciable
distance above the surface 14 of the earth 12.

Tn the use of my invention with living
vegetable organism -comprised in the an-
tenna, T have afranged the countérpoise
1013 extending in the rectilinear dlrectlo*l
substantially mrallel to the plane passing
through the transmitting station, the re-
ceiving station and the conter of the earth.
1t ig advantageous to arrange a plurality
of individual coun’cel poises 10 radiating in
different rectilinear directions, with a suit-
able switching device for connecting the
lead 9 with the particular counterpmse par-
allel to or most closely parallel to the
selected diréction:

Such coil 7 is preferably a primaty coil
snitably spacially coupled +with an adjust-
able secondary coil 15 connected in thé cir-
enit comprising the variable condenser 2
and detector 3. In the specific form of the
invention shown in Fig. 1, such secotidary
coil 15 s provided with the lead wire 16
connected to the terminal 17 of the reversing
switch 18 (shown diagrammatically) the
other enil of the secondary coil 15 being
connected by the wire 19 to the terminal
20 of the reversing switéh- 18, Such ter-

minal 17 is connected by the cross wire 21
with the terminal 22 and thé terminal 20
connected by the cross wire 23 with the ter-
The pivoted knife blades 25, 26,

foinal 24.

1y mrectly exposed fo

1,549,032

having the handle 27, are mounted in the
nsual manner on the central terminals 28,
29. The coil 30 represents dmOrammat]ca]-
ly a coil comprising a des ired number of
windings of successive turns of exposed or
insulation eovered wire, each turn lying sub-
stantially in & common vertical plane and
the coil indicated at -)1 represents a similar
plurality of turns of windings mounted in
substanfially a common vertical plane. One
terminal of the coil 30 is conmnected with
one of the ¢entral terminals of the revers-
ing switeh 18, say terminal 28, and one ter-

minal of the coil 81 is connected with tle

other central terminal 29, of the reversing
switch 18. The other terminals of the coil
30 is connected by the wire 82 with the leads
of the variable condenser 2 in shunt with
the detector or amplifier 3, while the other
terminal of the coil 31 is connected by the

wire 33 to the opposite lead of the variable

condenser 2 and the detector of amplifier 3.
Such set of coils 30, 381 are suitably
mounted to be rotated hommnt‘lllv, whers-
by all turns of the coils 80, 31, at any given
position: lie substantially in a common ver-
tical plane. Such coils 30, 31, may be ar-
ranged on a conumon wooden or like in-
sulating frame of cylindrical, rectangular
or othet desired contour in cross section.
By virtue of such arrangement the pri-
mary and secondary circuits are v espective-
and simultaneously
electro-magnetically acted upon by the in-
coming oscillations, and by means of the re-
versing switch 18 the relations of the coils
20 and 31 to the circuit 6 may be reversed.

By means of such “barrage” effect, the os-
cillations of any given wave length dirvected
in any definite absolute direction are cut
out from the detector or amplifying cir-
cuit and enable oscillations of similar or
the same wave length directed in a differ-
ent direction to he conducted to the detee-
tor or amplifying circuit. By means of
such aceuvmulating effect of the coils 390,
21, and the switeh 18, the waves of any
definite wave length received in any de-
finite ahsolute direction are amplified and
enable long distance reception 4t any wave
length.-

Tn pmehce. T have carried out the mven-
tion for reception by the use of eifhér a sin-
ole receiving set or a plurality of receiving
sets. Such receiving set or sets may be ar-
ranged either to receive damped high fre-
quency ‘oscillations or undamped hlnh fre-
quency oscillations:

Tn Fig. 2 I have illustrated diagrammati-
cally one form of the application of the in-
vention for the simultaneous reception 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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: ‘tlmum pomt 36, the lead-ln wire: 37 bemo
oz connected at 1ts upper end -with ‘the nail 4
' -and at-its Jower end with-the incoming con-
-~ mector bar 38, The connector 38 is pro-
» .8 vided with the individual switches 89—40—
41, vete. correspondmo to ‘the number of in-
- ;dlv1du‘tl recelving sets.
. nector bar 42 is “connected. by - the lead 43
'j”‘*o'.,Wlth the counterpoise 10, preferably. con-
100
= above.
e In smta,ble “relation- Wlth the 1ncommo
- connector bar 38 and -outgoing connec’co*

18 ranged the respective primary coﬂq 4445,
48, cte. respectively coupled in any appr oved
s arrangement with - the secondary coﬂs ar,

48, 49.°
Tl The receiving - set 50 is ‘arranged {or the
.20 reception of damped waves ‘and is shown
~ - -of the vacuum tube valve type "The  ter-

~ minals of the: secondeuy 47 are suitably con-
“nected in the input circuit’ inclnding the -

; * filament cathode 51 of the va,cuum valve 52
! 25 -

- sistance 56. - The output: cn‘cult comprises

.7 - the battery 58, or equivalent, the anode plate
0 59, the-fila ment cathode 51, and -the tele- - -
“ing-as the.antenna; ~Upon. closino the switch
.'76 the transmitting set 74 is similarly placed-

:‘.phone receiver or other ~audible, or any
. visual indicator 57.-

L - and the Varnble resmtance 61.
e

like " elements are designated by like refer
- ence numbers

S The receiving set 631 is: mdlcated of the un-
40" damped oscillation Tecelving type and com-
- having -one terminal ‘connected to one ter-
“minal  of the
- its other terminal connected - to" the: va-
45
" . phone receiver 57 and the storage battery 58.
The remaining elements of the receiving set
- 63 correspond to like elements of the re-
ceiving set 50 and are desmnqted by like

reference numbers.
In Fig. 2T have shown the: svmtch 89 in

Cgs0
elosed pos1t10n with'the primary.inductance

“in “open . pesition with the primary in-

cmdmglv enabling-the e’o‘mon and- detec-
ed cﬂlat'

Whlch ‘the receiving set 50 is-tuned and

2 multaneously the reception and detection
= undamped: osolllatlons of the freauenom -
-~ celvers of. presen’c design may be used and .

; “which the receiving: set 63 is tuned.

,’Slmultaneously radio " oscllhtlons, ; W
- telephonic or teleomp}uc, either-damped or

.The outgoing .con- -

structed: and al"’anged as- se!, f01th heleln»

;osolllntmo vacuum tube type comprising the: o
_filament: cathode 78, the grid. 79 ‘and anode DU
80, arranged in the vacuum tube 81, suitably .=
“connected with the primary ‘inductances 89,

83, respectively coupled’ with. the secondary; L
"mductance 84, 85. The primary inductances -~ &

“.Dbar 42 and the switches 89, 40, 41 are ar--

tor bar 73 and the connector bar 71 through
“the Tespective switches 76, 77. 'The batterv L
or.‘other-source: of. electric current. is-indi- .-

and -the grid 58 and corprises the’ varlable.;
‘ficondenser 54 in- shunt with the’ secondary -
47, .the condenser ‘55 and ‘the: grid leak re--

The heating ¢ireuit of

~the. filament cathode includes the batter'y 60 i
- tenna -385.

The receiving set 62 is-shown of a- simi-
lar damped oscillation receiving type and

“prises the additional, mductance turns 64
filament- :cathode 51 and.

riable condenser 65 in.shunt to the tele-

“day wave lengths.

- “44 of the receiving set 50, the: switch 40 in
- ~closed position' W1th the primary inductance”
45 0f the receiving set 63 and -the - sw1tch~

ductance 46 of: tl‘xe;recewmcr ‘set 62, .and. ac-"

of the frequency

.3 hows, one -form' of. practlcal ao;,

transmlttmgj ‘t1on employed in present day praotme g

e
élthé[';“,‘i‘ o

undamped, or both. ..The nail 4, lodged at an -~ "~
optimum point 36.in the tree: 35 isconnected
by the lead 70 to the connector bar 7 71, and-TV
the counferpoise 10 is connected by the lead
79 to the connector bar 78. " - Ly
The transmitting sets 74; 75, etc of tho

~desired number; are smtably arrancred for
single or' multiple transmission, for ‘which. 75~
. purpose ‘the switehes. 76,77, etc. are- pro- -

wided. ,
~shown’ of any ‘approved type,: such as‘the »

-3
St

‘The - tmnsmlttmrr sets 74.,-175 "are.

84, 85 are sultablv connected to-the connec- do

cated at 86  The- admstable heating: cireuit o
of-the cathode filamment 79 is shown compris- 90 - " -
ing the 'battery 87 and the varlable remst{; s

'ance 88.-

o In Fig. o; the sw1tch 77 is in closed pos1-'” S
t1on thus placing the transmitting set 75 =
in operatlve connectlon with the tree serv-:

in operative connection with. the tree an- =
Tvon. olosure ‘of both. swﬂ:ches L
76, 7 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 transmitter, or other suitable” R
modulator, for the transmission of tele- 105 .
graphic or telephonic messages as-desired. . - =
In the use of trees or other living veO'e-

table organism serving as the antenna-or a

part thereof, T have discovered from tests ST
ﬂnt such tree possesses 1mpedfmoe oonsmt-, ~1100.
ihg of two components, resistance and re- '
actance the latter being usually condenswe, .
for oscillations within the range of present "
The tests 'dso show that. .

the. Qppqrent caoqmtv of the treeserving as _1"1,5_ i

‘an antenna is substantially’ 'oroportmnql to - L
‘the height of contact of the lead wire con-- %
,nectma the transmission set with the tree: = :

The. tests show that the apparent. res1st--~
ance of ‘a.tree serving as an anterina isap- -
precmblv oreater than ‘the resmtflnce of.the .~

—ordmary metallic ‘antenna, and: it is. accord- -

ingly desirable to modnfv the resxst‘lnce 0L
'alter the design -of receivers, if it is desu'ed_ .

to increase the effectiveness of the: energy. 125

of the electro-magnetic radiation Imping- - -
ing on the tree; however, the-ordinary re-

are responsive-to any wave: length of radia- ==




A

Whereas I have described my invention
by reference to specific forms thereof, it
will be understood that many changes and
modifications may be made without depart-
ing from the spirit of the invention as de-
fined by the appended claims.

T claim:

1. The combination with living vegetable
organism, of an électrical conducting ele-
ment located at a suitable point on said
organism above the exposed earth, a counter-
poise, a plurality of radio transmission sets
and common means connecting said trans-

1,549,032

Tniission sets with said electrical condueting
element.

2. The combination with living vegetable
organism, of an electrical connecting ele-
ment located at a suitable point on said or-

ganism above the exposed earth, a counter-’

poise, a plurality of radio transmission sets
and common means connecting said trans-
mission sets with said electrical conducting
element and with said counterpoise.

In testimony whereof I affix my signature.

GEORGE O. SQUIER.
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