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To all whom. <t may concern:

Be 1t known that I, HARRY SHOEMAKER, &
citizen of the United States, residing  at
Jersey City, county of I[udsml and State of
New Jersey, have mvented a new and useful
Signaling Apparatus, of which the follow-
Ing is 4 specification.

M}r invention relates to signaling appa-
ratus, and particularly to apparatus em-
plmul i space signaling, such as wireless
telegraphy, wircless telephony and the like,
i which electro-radiant cnergy repres sents
the sjgnals or messages in  transmission
t]l]"OlI“‘l space.

More ladltimlally my invention relates to
improved transmitting apparatus wheren
the oszaillation or exciting circuit and the
radiating path or civenit are coupled or
interrelated m such way that the oscillation
or exciting circnit deternines the frequency
of the waves radiated through space from
the radiating circnlt, such waves being sim-
ple.and of the fmqtlenq (letermined by the
exciting or oscillation ewrenit, and not being
(O!th("lt{}ﬂ by waves of other freqnenmm
dne to the action of the radiating eiremt;
nor 1s there any reaction by the hldi:ltiﬂﬂ’
cireuit or path upon the exciter or o&ulhtl{m
producer.

For un illustintion of some of the forms
my invention may take, reference is to be
had to the accompanying drawing, in which:

Figure 1 14 o diagrammatic vmw of one -

form of tlfummttuw apparatus illustrative
of inv invention, ]"l*’" 2 15 o dhagrammatic

view of fl mmhf!f-d form of tr .msmlttmg ap-

paratue. | Fig. 3 s a fragmentary view illus-
trating A fmm of 11111[1(1;1[1& that may be
used.

In Fig. 1, G is a suitable source of current,
here ﬂhnml by way of exmnple mcrely, as
18} altmnatuw current gencrator of any de-

sired or suitable froquency depending upon |

the number of sparks or trains of waves de-
sired.  This generator (¢ is connected in
cireutt with (he operator’s key & and the

primary p of a tramsformer, preferably o

step-up transformer, whose HULUI](IHI’_‘} de-
livers energy fo the oscillation cireumat or
exclfing eivenit comprising the spark gap g,
the condensers K, I\ and The a justable 1n-
ductance L., A is the usual aerial or radiat-
ing conductor, aud, by wayv of example, may
he an aerial condncior which extends a con-
whmhlv distance mte Lhe air abovethe

stood 1 the art. DBetween the aerial con-
ductor A and the earth connection K is con-
nected an adjustable inductance I.2. . In 1n-
ductive or transformer relation with the -
dnctance I., and preferably without iron
core, 1s the secondary winding M connected
in circuit by conductors ¢ and & with the
prinary winding N, which 1s 1n inductive or
transformer reiation with the inductance L2,
preferably without 1ron core. The induc-
tances I, and I.2 are disposed so remotely
from each other that, their mutual induc-

‘tance is substantially ¢/, so that there 1s

substantially no transfer of energy directly

from L to L?; or in order that their mutual

inductance shall be n¢/ or substantially so,
saicd 1nductances may be otherwise dﬁposed
as, for example, with their planes at 1‘1frht
{mﬂ'hrs to each cther. The oscillatory energy
due to the high- frequency oscillations in the
circuit ¢, I, K, Li 1s transferred from L to
the wmdmrr M by simple inductive or trans-
former mtmn and the energy developed in
the winding M is led directly to the winding
N through conductors @ and & which are
puf-]‘vmblv disposed as shown, and not
twisted upon each other. And the energy
from this hink circuit M, N is transferred to
the aerinl.civeurt A, [.%, B by the simple in-
ductive or transformer action between the
windling N and the inductance L2 The ca-
pacity of the circuit -M, N 1s substantially
nel, and 1s even less than in the case where
(he conductors joomng the windings M and
N are twisted upon each other. . By the em-
ployment of cuch hink eircuit M, N and with
the mductances L and 1.7 auﬂmuntly widely
separated, as deseribed, there is no reaction
by the radiating or antenna circuit or path
upon the ewltmﬂ or oscillation cireuit in-

cluding the inductance L, that 1s, there will

be no reaction sich that a unup]ex wave
will be radiated through space from the
antenna or acrial couductor A, but a simple
wave will be radiated and that wave will
have the frequency or length determined by
the oscillation circuit ¢ K K, 1, when un-
conpled with or ontu't]‘,r qqm ated fmm the
antenna or aerial cirewit ov path. By ad-
jnsting the induetance L2, the acrial- to otll‘th
mth may b adjnsted for the same wave
J mgth or fidipieney as the oseillation or ex-
citing cittenikd including the inductance 1,
or to a Qifiprent frequency or length. B}
(his arrange
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oscillation circuit to the antenna or serial | in connection with Fig. 1, the movement of
the coils L?® and 1.4 serving to change -the.

circuit with consequent greater radiation of
energy through space. In practice, the coils
M and N in the link eiremit may have any
desirable number of turns, so long as their
distributed capacity and the distributed ca-
pacity of the conductors ¢ and & connecting
them do not give to such link circuit any
appreciable va%ue for its oscillation constant.
The object 1s to reduce the capacity of the
link circuit to zero, or as near thereto as
possible, so that such link circuit shall not
have capacity enough to tend to give the
link circuit a natural oscillation period any-
where nearly approaching - the oscillation
period of either of the oscillation or exciting
circuit or the aerial-to-earth circuit. There
being no capacity in this link circuit there

will be no damping effect produced therein

but it will, nevertheless, tend to dampen the
oscillations 1 the exciting and antenna-to-
earth cireuits if the resistance of the link
circuit be not kept low. Accordingly, it is
desirable that the resistance of the link

3 cireuit M, N be made very low as. by using
conductors of low specific resistance and of

relalively great surface, comsidering the
amount of energy which is to be transmitted
over them or through them. Thus the link
circujt M, N may be made of large wire or
of a great number of strands of small wire, to
ininimize resistance. The mutual inductance

between L., L.? should be practically zero, as

aforesaid, by separating these inductances
to relatively great distances from each other
to insure the transfer of energy between
them through the link circuit M, N ouly.
In Fig. 2 a modified form of transmitting
apparatus 1s shown, 1n which the oscillation
cifcuit.receives energy from the transformer
secondary s, similar te that shown in Fig. 1,
such oscillation circuit including the spark
gap g, the condensers K, K and the induc-

- tometer or dynamometer inductance compris-

ing the serially connected coils L?® and L#

- movable with regspect to each other to change
- the 1nductance

¥

_ of the oscillation or exciting
circuit.  ‘The coll M of the link circuit M, N
1s preferably wound close to the inductance

1.2 which may be the stationary coil of the |

inductometer inductance, the coil L* onl
being movable. And the link circuit coil IX

is preferably similarly wound in close in- |

ductive relation to the preferably stationary
inductance coill I# connected in series be-

tween the antenna or aerial conductor A and

the carth E through the inductance coil L&
which 18 movable with respect to 15, Here,
agaln, the link circuit M, N should be con-
structed as clescribed in connection with Fig.
1 and the pair of coils L#, L#* should be
situated remotel

that the :nuu;ltu:uﬂy induictance between these
pairs of coils shall be zero or substantially

zero, 'The action is similar to that desceribed !

2

from the coils L&, L°, so.

AP oS el i,

- the flat spirals.

'\;& and will have 400 meter lengths.
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imductance of the exciting or, oscillation cir-
cnit and the coils Lf and L& serving to
change the inductance of the aerial-to-earth
path. S |
The inductometer or dynamometer induc-
tan~e may take the form shown in Fig. 3,

nected in series with each other-and consist
respectively of spirals having substantially
equal number of turns. They are to be so

70

! where the two colls L7 and LI® are con-.

75

connected that when they are close together

and their planes parallel and with axes coin-.
ciding, they will have minimum inductance,

and when moved apart their inductance will
increase. When this type of inductance 1s
used in either or both the exciting and
aerial-to-earth circuits, the ¢oils of the link
circuit may each be closely coupled to one of

4

80

85

By the employment of the link circuit, as

“above described, 1n connection with Figs. 1,

2 and 3, the oscillation or execiting ecircuit
completely controls the frequency of the
oscillations in the antenna or radiating cir-
cuit, For example, if the exciter circuit pro-
duces oscillations corrgsponding with a wave
length of 400 meters and the antenna-to-earth

circuit be adjusted to correspond with a

wave length of 400 meters,then simple waves
will be radiated to space from the antenna
If the

adiating or anténna circuit 1s then changed

to correspond with 350 meters wave length,

the radiated waves. will, nevertheless, re-
main simple and of 400 meter lengths,
though the current or energy in the antenna-
to-earth circuit will then be less;.and simi-
larly if the natural period of the exciting or
oscillation circuit be changed from the fig-

‘ures above given, the waves radiated will,

nevertheless, be simple and will be of the
same length as the waves corresponding with

. the oscillation frequency. in the:exciting or

closed cscillation circuit. Thus to whatever
wave length the oscillation. or excitin

cir-
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cuit may be adjusted the energy radiated ;.

from the antenna will be simple waves of the
same wave length. - .
By preference, the coils of the link circuit
arc very closely coupled to the inductances
or colls with which they are inductivel
related. The coils M and N of the la
circult are not Inductively affected by each
other but are in simple conductive relation

‘and are remote from each other. . =
. It 1s to be understood that. my invention

1s not limited to the arringement of trans-

‘mitter here shown, but that the link circuit

may be employed with any known transmit-
ting circuits, it being remembered that the
colls of the hink circuit shall be so far apart
that there shall be no re-action between:the
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o. the Iink circuit should be a minimum and
that its resistance should be as low as pos-
sible, and the lower the better.

) While the transmitting apparatus shown
herem has been 1llustr: ated as teleg rraphie ap-
paratus, 1t is to be understood that my 1n-
vention s equally applicable to telephonic

transmitting apparatus which usually em-

ploy custained oscillations.

While in the transmitting apparatus 1
have, by way of example,.illustrated an
open radiating conductor, it is to be under-
stoodd that my transmitting apparatus 1s
acdaptable as well to looped or ¢losed elrmnt
radhatimg conductors.

It is to be understood that the number of
turns in-cither or both coitls of the link cir-
cutls herem shown mav be varied or ad-
justed; or, that with a given number of
turus the turns may be a}}IF":.I{{ apart ov
brought close toﬂetlwr as may be desired.

What T claim is: .

1. The combination with a producer of
bigh frequency cscillations, of a radiating
cmtdn{*lm. a link cireuir transferri e encrgy
from said agh frequency oscillation pro-
dticer to said m{lmlmﬂ conductor, sad %mh
ciremit having inductance and sibstantially
no mpamtv

2. The combination with a bigh frequency
oscillation producing civenit, of an induc-
tance included therein, a radiating conductor,
an inductance associated |the; uv]th and a
link civeurt in 111(&111:{11*9\1*{*1%101} with said
nlgh frequency oscillation circnit and said
}m named induectance. sard Jink etremit hav-
mg substantially no capacity and very low
resistance, said inductances beinb s a1 sepu-
rated that their mutual inductance is sub-
htanhalhf ZeT0,

The combination with a hiieh fr equency

(¢ 1]1{111011 producing circuit, of a radiating
conductor, an_inductance in said ascillation
circuit comprising inductance coils movable
with respect to each other, a link civeuit for
transferring energy from said high frequency
oscillation circuit to said 1dmt1nﬂ' conduc-
tor, and a coil of shud link cireuit being n
close inductive relation with one coil onlv
of said relatively movable coils.

4. The combination with a high frequency
oscillation producing circuit, of a radhating
conductor, a hnk circuit for transferri g
energy from said high freqlmm'v oscillation
producing circuit. to said radiating conduc-
tor, said link circuit having sub%tantm]ly no
cclpamty and very low resmtance and a cotl
of said link circuit closely mductlveh re-
lated with said high frequency oscillation
circuit. ¥

5. The cnmbmatmn with a high frequency
oscillation producing circuit, of a radiating
conductor, a link ecircuit for transferring

o

producing circuit to said radiating condue-
tor, said hnk cirenat having substantially no
apaui}r and very low resistance, and a coil
of said link circuit in close inductive rela-
tmn with said radiating conductor.

The combination witha high frequency
0*3{11];1‘[10:1 producing cireuit, of a radiat; Ny
conductor, a link cirenit for tl'l]l%fl'l‘l‘ll‘l”‘
energy from said high frequency oseillation
prm[umnfr circuit 1o said radiatimg condue-
tor, sald Iink eirciit having substanti: ally no
caLucity and very low res]atmwo and the
cotls of said link circuit being closc ]y indue-
tively related respectively with said high

- frequency oscillation ciremit and said r adiat-

ing conductor.

7. The combination with a high frequency
oscillation producing circuit, of a 1 adiating
conductor, a Iink eircuit for oy ansferring en-

ergy from said high frequency oscillation. pro-
{hmnfﬁ‘ circnit tosaid radiatin, oconductor,said
link circuit having Hl’th%td'ﬂt]d]h’ no capacity
and very low resistunce, and the coils of said
link circuit being c]mel} inductively related
respectively with said high frequency oscil-
lation civdmt and said m{]mtmfr conductor,
sard high frequency osc illation circuit and
said radmimg condictor being so remote

| from each nther that their mutual induc-
{ tance 1s substantiallv zero.

8. The-combination with a rtdmhug COTL~

- ductor, of a1l inductance assoclated there-

with womprising relatively movable colls, a
high frequency oscillation producing cireuit
inchuding an induetance comprising rela-
tively novable coils, said high frequency os-
cillation circuit and said m{]mtmg conduc-
tor being so remote that their mutnal induc-
tance 1s bnbstan‘r ally zero, and a link cir-
cuit in induetive relstion with said indue-
tance of sad high frequeney oscillation eir-
cult and said 1‘1dmfmu‘ conductor, sard hnk
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circuit having ‘:ubst;tutmlw zero capacity

and very low resistance.

9. Transmitting apparatus COmprising in
combination a closed oscillating eircuit hav-
ng capacity and mductance, an open oseil-
lation circuit adapted to radiate eneryy,
both of said circuits bavine the same time
period, and a third civeuit having 1nduc-
tance and practically no capacity linking
sa1d ciremits together.

10. The combination with an open oscil-
lating circuit, of a variable inductance
therein, a closed oscillating circuit, a vari-
able mductarm therein, and a third circutt

having inductance and practically no ca-

pacity linking said circuits together.

11. The combination with an open oscil-
lating eircuit, of an inductance therein, said
1nductance bemg variable and the 16‘31813:11108

of said circuit remaining constant, a closed:

oscillating eircuit including (apamty and

inductance, said inductance being variable

11¢
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energy from said high frequency oscﬂlatmn ! and the res_xlsmnce of said closed oscillating 130
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circuif remaining constant, and a third cir-
cuit having inductance and practically no
capacity linking said cirenits.

12, The combination with an open oscil-
lation circuit, of a closed oscillation circuit
including capacity and inductance, a third
circuit including inductance and practically
no capacity linking said circuits, and means

for varying the inductance of said link

circutt.

13. The combination with a transformer,
of a source of energy and signaling key in
the primary circuit thereof, a closed oscil-

lating circuit associated with the secondary |

thereof, said closed circuit including a spark
gap, capacity and an inductance variable

097,515

and the resistance of said closed circuit re-

malning constant, a radiating circuit in-
cluding an inductance variable and the re-
sistance of said radiating circuit remaining
constant, and a link circuit having induc-
tance and practically no capacity having
coils 1n inductive relation respectively with
sald radiating and closed circuits.

In testimony whereof I have hereunto af-
fixed my ‘signature in the presence of the
two subscribing witnesses. -

HARRY SHOEMAKER.

Witnesses:
MArY SHOEMAXER,
J. M. SAWYER.
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