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To ali whom it may concerm: |
Be it known that I, WiLLram S. Hocg,
heutenant-commeander United States.Navy,
residing ot Washington, in the District of
5 Columbisa, have invented certain new and
‘useful Improvements in Space Telegraphy;

and 1 do hereby declare the following to be &

full, clear; and exact-description of the same,
reference being had to the accompanying

1o drawings, forming a part of this specifica-
~tion, and to the letters of refersnce marked |

thereon., |

-~

This invention relates to space telegraphy

or the method of transmitéing intelligence
15 irom one station to another bv waves of

energy transmutted -through the natural |

meala’ without the use of artificial conduc-
tors connecting the stations. o

- The objects of the invention are to pre-
20 vent interference from outside sources: to
provide s callat the receiving-station capable

of use in connection with a telephonic re-

celver; to provide for the attuning of the ap-

paratus and to provide an improved medium
25 sensitive to the waves of energy arriving at

the recetving-station. -

~ The invention consists first in a system

attuned to respond to waves of the character

1t 1s desired to receive and also tuned to

30 waves of character other than those it is de-
sired to receive, with meens whereby the
latter will not cause the receiver to respond
and as a consequence the intellivence made

- manifest will correspond only to that trens- |
35 mitted by the waves of the selected .charac-
The mmvention further consists in 9 sys-

. fer.
tem hsving & medium sensitive to the waves
of energy transmitted through the natural
media, combined with a local circuit includ-

- 40 1ing & telephonic or other receiver and having

- & high-resistance shuni including a call

usu&ﬁy in the form of a galvanometer, si-
phon-recorder relsy, or the like. '
Finally the invention consists in certsin

45 novel arrangements of the circuits. and in-

strumentalities, whereby attuning is facili-

_ _ ¥ . . . _ _ )
tated, the calls and signals made.distinet and
posttive and sensitiveness and steadiness se-
cured, all as will vbe hereinafter described,

5o and pointed out particulaciy in the appended
claims, - R
Referring to the accompanying drawings,

Figure 1 is o diagrammatic view of 8 receiv- |

f ing—st&tién embodying the

 the aeral,

|

_ present improve-
ments. KHigs., 2 and 3 are similar views
showing slightly-modified arrangements for
preventing, interference. Fig. 4 is a sec-

tional view of the preferred form of polariza-

tion-cell employed.in the present sgrste.m.

Hig. 5 1s a sectional view of the cell o

geNSi-
tive material. |

- Similar letters of reference in the several

figures indicate like parts. -
. E - s T ' !

The eerial which may be of any usual or
Freferred construction 1s 1ndicated by the

etter A, grounded at A’ through s condenser

=y

ground is made through the adjustable con-
nection ¢ of the tuning-coil. The other tun-
ing-coil lettered C is connected with the
aerial thr(mg:h a8 condenser U and preferably
at a series of points, thus as indicated in Fig.
1 the conductor of the aerial is bent into zig-

60

6c

8. Two inductancg or tuming coils C {,
preferably performed by zizzag resistence~

conductors, are employed in connection with
That lettered (" is preferably in
| direct connection with the serial snd the

rit

75

zag form at A* and a collector-plate ¢ serves
to 'take off the potential ot each point, the

arrangement, however, may be and under
some circumstances preferably 1s as shown

3O

i Fig. 2 where the aerial is provided with a

series of widely-separated connections ¢
each of which may have a condenser ¢® there-

1N 88 Shown. .
The sensitive medium or coherer indi-
cated at I is located in a local circuit to be

presently described snd connections be- -

yween opposite sides of the coherer and
aerial are established through adjustable.
connections with the respective tuning-coils
and an additiohal or primary connection is

 made with one side through 2 second ad-

justable connection with one of said coils
whereby through the first-mentioned con-
nections both sides of the coherer may be
connected to receive simultaneously waves
of a certain character but to which it will
not respond, presumably because the waves
neutralize each other. The other connec-

tion however provides a path for the waves'
which 1t is desired shall affect the coherer
and to which the local circuit will respond.
Referring to the drawings it will be seen
that from one side of the coherer & connect-
tion. I extends to the ground connection -
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ceated ot I Hig.

ahove the acndenser while from the other

c:id{: of the coherer a G{}Tﬁﬂ{}{'ti{)n ) O “‘ht‘&ﬂdS to
two adj jusie ble connections /7 with the L{}ll
C. . Trom the connection betwoen the coil O
and the nerial 8 connector G leads to an ﬁ“d—'
justeble connbetion f* with the coil U

To pre vent short-circuiting of the local

cireniy  phis vo*fmmtmn 1S pﬂowded with a
condensor ii‘" as shown in Fig. 1, and in Fig. 2
epch of the connections ¢* 1s pmmdﬂd with a

COT d"-‘tl SOT r“j

Lr

| An vpew ration the connection f is ad}mted |
e ammme the circuld conmmmﬂ the coherer
- mth v*wes of the ehamc'ter 113 18 desired to

receive, 11 interferenceé is menifest or de-
IMGQQ tua ‘connections 17 j* are adjusted to
atune the eircuit-bridging or short-cireuiting
he cobe ver t0 the interfering waves when it
: found vhab the latter waves will have no
oitent on the coherer as the changes 1n poten-
tigd due to uh.a.uﬂ will be the same on both
especlaily if the coherer
be construeted and arranged in a local cir-

et as will be now described.
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acter as oo decohore without the use of a tap-
per snd preferably 1s formed of a commi-
nnted ‘%Giﬂl”tf of copper and nickel indi-
5. 'The proportions of the
Ingredients should bﬂ such as to form & uni-
f@ m thmli{*ﬂl combination or at least a sur-

facing of the particles. In practice I have
ised ofie part of an alloy of nickel and cop-
per {(an or: {inary nickel coin) comminuted
and mixed with five to ten per cent. by vol-
wine of seleniun and heated. "the ingredi-
ents combine with much heat forming a seh-
nid of copper and nickel. 1t 1s then grmmd
up or conuminuted and 1s ready for use but

in use is preferably mixed with an elastic

material such as fine particles of soft rubber
which it is found increases the range of ad-
justment and prevents caking. Obviously
the sensitive material may be combined
with chﬂ metal ingredients, such as mer-
cury without dop&rtmg from the invention,
utz‘ough adventages might 8.CCIUS from the
acdibion.

The 10@3,1 cireuit in which the coherer is
included also includes a telephonie receiver
¥ g resistance K’ battery K2, choke-coll K3
and o pﬁlﬂfiﬂﬁtl@” el KX In addition, the
zaid circuit hes o shunt forméd by a condue-
tor Li; sald mum including & *elatively high
resistance L/ and a call (1ev1ce such, for in-
stance, asag galvanometer, a S]phon—recorder
|

The polarization-ecell K* is preferably
formed as shown dmwrmmrmtmally in Fig. 4

by two lead electrodes &2 partially immersed

in a sulfuric-eeid solution. The electrodes
ave preferably of fine wire or wire of just suf-
ficient size t0 prevent material corrosion by
the current.

" . = ] 3 L A | 'r. s
1t mum 1, &0 ts as g s ‘O ¢

material of the coherer 18 of such char-

o Telny or other device of like character.

1

\':E'Q-:.JF radird

through the telephons anu causes the
herer to decohere pre 'mmth‘* an efiect which

| is not easily obtained and which doss not

seein 1o u‘er}W where a polarizati onweell hav-
ing platinum electrodes is emploved.
(ﬂﬂ iously the arrangement of the tuning-

circurts mayv be varied Gon&dembl from the

arrangements shown in Figs. 1 aha 2 W]thDL‘t
depm‘tmﬂ* from the invention and in Hig. 3 a
V&Tlut]{)n is shown wherein the two tumﬂﬂ‘-—

terent, pmn"ts indicated at M and M', con-
densers m m’ of course being interpos sed 40
prevent bhort-mmmtmﬂ' of the local clrcmt

| of the receiver.

In operation a smali pmpf)rmon 011131 of the
current from the local battery passes through

the shunt and call. Variation in the mam
local circuit will ecause a fluctuation of rela-
tively wide range in the sensitive call located

in the shunt and glv@ indications to the at-

tendant who wili then take the message by
means of the telephone-receiver as usual.

The call nught be used also to take the
message Mpecmllv if it be & siphon-re-

~corder but if it has a sluggish action the

speed would be hmited.

Obviously both

he used and constitute a check upon

mu}{
each other. | J
I do not wish to c(m[me the invention to

CO-

.75
| 011 cuits are connected with the aerial at dit- -

20
35

90

95

any particular theory of operation as the -

application is based upon the results of prac-

tical demonstration, thus while non-inter-.
| ference may be dwg To 8 neu tmhmtmn of the

interfering waves in the coherer, it may on

the other hand be due to the provision of an
attuned path to ground or to a combination

of the {two. So too in the local cireuit the
resistance in the main and shunt, circuits
preferably bear the proportion of one hundred
to ten thousand ohms but it is obvious that
these proportions may be-widely departed
from and the proportionate resistances may

be secured by the instruments such as the
call, telbphom@ receiver, coherer, &o., with-

out the use of fspeuzﬂ remstance coils al-
though the latter are preferably employed
owing to the facility of adjustment to vary

the relation between the m&m and Shunt C1T~

cuts.

Having thus deseribed-iny invention, what
I claim as new, and desire to secure by Liet-
ters Patent, 1s—

1. In space telewmphj' 8 recewmg—etatlon
systen embodymﬂ an aerial, a local circuit in-

L1060
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cluding a hattery and material sensitive to

waves of energy received through the aerial
and two circuits conneéted wrth the aerial,

one attuned to the waves to which the sensi-

tive material is to respond and the other at-

tuned to interfering waves; substantially as
described.

2, In space telmra,phy, & recmvmg-statmn- |

The coll with lead elemmdes * svstem embodying a sensitive masterial, an
e carrent | aerial, an attuned circult connection, from the 139
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aerial 1o each side of the sensitive material,
and & second attuned circuit connection from:
the aerial to one side of said sensitive mate-

rial.

5 3. In space telegraphy, a receiving-station

system embodying a grounded aerial, s sensi-
tive material in a local receiver-circuit, sepa-
rate attuned cireuit conneciions from the
aerial to opposite sides of the sensitive mate-
1o rial, and a second attuned circuit connection
from the aerial through said sensitive mate-
rial to ground. 7 S
" 4. In space telegrapliy a receiving-station
system embodying a grounded aerial, 8 sensi-
15 tive material in a local receiver-cirenit, two
- tunmg-coils connected with the aerial and
counected respectively with opposite sides of
the sensitive material, an adjustable connec-
- tion between one of said coils and one side of
zo said sensitive material and a ground connec-
tion with the opposite side of said: scnsitive
material, . - B |
5. In space telegraphy a receiving-station
- system embodying an aerial, two tuning-coils
25 connected therewith a sensitive material in a
local receiver-circuit and included in ecircuit
‘connections between said tuning-coils and a
ground counection with one of .said coils:
‘substantially as described. T
30 6. In space telegraphy, a receiving-station
rial in & local circuit, separate attuned circuit
connections leading from the aerial to oppo-

site sides of the sensitive material, a second

35. attuned circuit connection leading to one

' side of said sensitive material and a ground

‘conneetion with the opposite side of said sen-
sitive material. | . |

7: The described improvement in space

40 telegraphy to prevent interference from out-

side sources, which consists in a’sensitive ma-

-terial ‘and ecircuit connections on both sides

of the sensitive material attuned to accord

with the. interfering waves, the circuit con-

system embodying an aerial, a sensitive mate- |

(o

nections on one side of said sensitive mate- -
rial beipe aiso attuned to accord with the

L

waves 1t 1s desired to recelve. '
8. In space telegraphy, a receiving-station

s I

-embodying = local eircuit including a cohorer,

telepbone-receiver and battery, and a high-
resistance shunt around. the battery includ-
ing a call device.” |

9. In space telegraphy, a receiving-station
embodying & local circuit including a sensi-
tive material formed of a comminuted seli-
nid of a metal, a receiver, battery and polar-
1zation~cell. -

10. In space telegraphy, a recsiving-station,

embodying a lecal circuit including a coherer,
recelver, Bﬂtte;r}r and a polarization -~ cell
formed of electrodes having lead as a base
ymmersed in an acid’/solution. |

1. In space telegraphy a receiving station
! L, . ot

tive material formed of a comminuted seli-

embodying a Ioeﬁlmrcuit meluding & sonsi-
nid of & metal, aireceiver, battery and a po-

larization-cell formed of lead elecirodes im-
mersed 11 an :1{31(&

solution.

(s}
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12. A receivirg system for space tele-

graphy embodying a local circuit including &
coherer, telephone-receiver, polarization-cell,
resistance-coil and battery and a high-resist-
gnce shunt around the battery and resistance-
coil and including a call. -

13. -In wireless telegraphy a receiving-sta-
tion eémbodying an aerial, coherer, attuned
cireult connections from the aerial to oppo-
site’ sides of the coherer, an attuned circuit
connection from the aerial to one side of the
coherer, a local circuit including said coherer,

including a call. _
WILLIAM 8. HOGG.
Witnesses: | |

ALEXANDER 3. STEWART,
Tromas Dugpant,
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|'a telephone-receiver, polarization-cell and .
‘battery and a shunt from said local circuit
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