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'SEWALL, CABOT, OF BROOKLINE, MASSACHUSETT”S, ASSIGNOR TO STONE TELEGEAPH AND

TELEPHONE COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF MAINE.

" SPACE TELEGRAPHY.

N Sﬁeciﬁcatidn,of Letters Patent.

- - Patented Aprﬂ 7, 1908,

Applicatidn ﬁled.November 13, 1906, Serial No. 343,205. -

To all whom it may concern:

. Be 1t known that 1, SEWA‘LL: CABOT, a
citizen of the United States, and a resident

of Brookling, in the county of Norfolk and

State of Massachusetts, have invented a new

and useful Improvement in Space Telegra-
phy, of which the following 1s a specification.

My 1nvention relates to space telegraphy
and more especially to systems i which a
large amount of electrical energy is radiated

in form of electromagnetic signal waves.

- The objéct of my inhvention is to produce

a high power wireless telegraph system, in |

which the current which energizes the

sonorous circuit is controlled by means of a

suitable high potential key or switch placed
in the circuit which connects the second&ri
winding of a high potential transformer with

“said sonorous circuit, and in which the sono-
rous circuit may be provided with a plural-
- 1ty of serially connected condensers of large

cﬂ?acity;_ I
~ In the drawings which accompany and

~form a part of this specification I have illus-
trated in diagram two arrangements of ap-

“paratus and cifcuit connections whereby the
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~ and recelving system.
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hereinbefore mentioned objects may be car-
ried into effect. B
In the drawings Figure 1 represents a
space telegfaph transmitting system -and
Fig. 2 represents a combined transmitting

- A represents a source of vibratory current
such for example as an alternating current
generator, .which is connected through the

switch N with the primary 1/, of the high

potential transformer M’, which preferably
1s a closed magnetic circuit transformer.
The circuit-S C I, C, which includes the
spark gap S, the condensers C C and the
primary 1, of the oscillation transformer M,

18 a sonorous circyit. The secondary I’, of

49
. shown, is provided with a light rod ¢ of in-
sulating material carrying the contact mem-

the transtormer M’ 1s connecteﬂ to the so-
norous circuit through the intermediary ot
the series contact switch or key K, which, as

 bers P. The contact members P céoperate

90

with the contact members Q supported by

the insulator ¢’. Although not necessary, .
the contact members P and Q

: may be 1m-
mersed in an insulating fluid such as the o1l
G contamed in the vessel ¥. The front and

.

the key K, which is pivoted at d, 1s main-
tained by the spring ¢ on its front contact a,

back stops @ and b are so adjilsted that when

the -separation of the several codperating.

members P and Q at the points &k 1s not

sufficient to permit the potential developed-

at the terminals of the secondary 1’, to break

60

down the insulation at said points and there--

by charge the condensers C C.  Howgver,

when the key is brought against its back stop

b, the potential developed at the terminals of

‘the secondary. of the transformer M’ 1s sufli-
cient to rupture.the dielectric separating the

several members P and Q at the points £ and
thereby charge the condensers G C.. The

rous circuit and the energy of sald oscilla-

tions is translated to the elevated conductor

V by the transformer M, the secondary of

65

condensers C C by discharging across the gap
S develop electrical oscillations in the sono-

70

which is included 1n said elevated conductor, -

and radiated in the form of electromagnetic
waves. R | . . -

It will be obvious that any number of con-
‘tact members P-and Q may- be employed,

and that the number employed will depend

upon the potential developed at the second-

ary of the transformer M’, while said poten-
tial, other things being equal, will depend
upon the length of the spark gap S. By way
of example, if the length of said gap 1s one
inch and if the terminals thereof are sepa-
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rated by air at ordinary pressure, the poten- -

‘tial necessary to cause sparking at said gap

will be about 75000 volts. In such case the
separation of the.members P and Q

may be employed to provide eight gaps £.

at the
points & may be one-eighth of an inch and a.
sufficient number of the members P and

90

There will then be a discontinuityin the inter-

mediate circuit which includes the secondary

of the transformer M’ and the members P and
Q, of one inch of dielectric which as shown in
Fig. 2 may be air, and, inasmuch as a much

F %reater difference of potential is required to

reak down a’series gap one inch in length
and consisting of a plurality of smaller gaps
than is required to break down & gap of equal
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length between two terminals, such as the

spark gap S, no discharge will take place

across  the several juxtaposed members P

and Q. If the stroke of the key is adjusted
to one-thirty-second of an inch, a. larger
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“amperage developed in said circuits. .
" means of the present. invention I provide a
‘means for controlling the current; supplied to
" the senorous mreult 1n that part, of the sys-
tem in which the amperage is small and the |
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“under Stoe d .

number of eonteet membe‘rs P and

be employed. - Preferably the insulating rod-
¢ and the movable contact members P. are’
made as light as pesmble s0 as not to interfere

with repla signaling, and preferebly when

the key is down on its back stop.the mem- |

- bers P and Q
“but are separated by say one—tlurty-—second_.. |
or ene—snty-—-tourth of an inch at the several

16

are nof. breucrht into contact,

pomts .

" Various- eftempte heretefore have been’
 made to ‘control by means of Morse keys
. large amounts of enerﬂ*y in the primary

L rop ]
- power circuits, such as the circuit A N I’,,of |

15 wireless telefrreph transmitting systems, but |
. 'so far as I am aware these a,tte,mpte have

not been successful on account of. the laru'e

BT

etentlal correspondingly greater. It will
e obvious to those SLIHE‘d in the art that

many embodiments of my invention may be’
- devised without departing from the principle:|

thereof as above set forth, and it is to be
therefore - that the diagrams
shown.in Ki 1gs. 1 and 2 are not to be eensul—

ered as limitations of my invention, but
merely as conventional 1lluetretlons of the

- prineiple involved therein.

 key

“battery

- I prefer, as shown m Fig. 2, to eperate the-
key K or series contact switch by means of a .

magnet 7° controlled by-an ordinary Morse
K’ such as used in wire -telegraphy.
The circuit which includes said magnet and
B and which is closed at the" pomt

k", may also include the magnets r and 7’.

40

 depressing the key K’ the armature ¢ is at-
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In this case the magnet »* or ifs spring ¢ may
be so constructed and arranged that the

“armatures of the magnets » and » will be

attracted before that of the magnet 72. By

tracted thereby (,1051110' the contact £’ end

short~mreu1tmrr the termmals of the receiv-

Ing system between the poimnts o o’ across

‘which there exists a practically zero differ-
‘ence of potential when oscillations are created
n the elevated transmitting conductor sys-.

tem VI, E. The conductor o’ I 1s a con-
ductor havmcr practlcally zero impedance so

that when the contact % is closed the points

o 0o’ have practically zero potential to earth.
Simultaneously with-the closure of the.con-
tact k&,

i contact k'’ is Jpened by the energlzetmn of
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the sonorous circuit is energized.

the magnet »” thereby opening the circuit ot
the oscillation detector Y, and finally, after

the systewi has thus been put in.condition for

transmitting the armature K is attracted and

celving system, the inductance l. and the
condenser C' may be employed for eltermg

charges ' wh

or before or after said closure, the

In the re-

o 88%,(?70‘*

detector Y which may be of any suitable type
and which herein 1s shown as an anode 7 of

‘small area and a cathode z of much larger
‘area immersed in an electrolyte, may be as-
| soclated In any suitable manner Wlth the res-
onant recelving circuit.
and R is a resistance which with the battery

T is- & telephone

B" constitutes a potentiomeéter:.

cuits stand up. to the high petentmls 1m-
pressed upon them.

in the immediate vicinity of the edges of the
condenser 1pletee and the resultmﬂ' brush dis-

Assuming; by way of exemple that the spark

gap S of the sonorous circuit is of such length
that 75000 volts. difference of potentlal will

be developed between the armatures of the
oscillating-circuit condenser, the lonization

of the air immediately surroundmﬂ’ the

points of greatost electrical density wﬂl cause

a brush Eflseharcre which not only unneces-

sarily absorbs energy but which causes a

more or less rapid deterioration of the con-

denser dielectric, .and this is true even -al-
though/the condenser be 1mmersed m oil or-.
other insulating fluid. = If instead of using
‘one condenser of say . 015 microfarads capac~

) The oseillation

Various types of high
potential condensers have been devised, but_
~on account of the ionization of the. dleleetnc

. ich there take pla,ee the life of
such condensers is liable to be shortened.

Q Weuld ' eonducter system \JI" 18 a tra:nsfermer the
| primary I, of which is included in- the ele-
vated.receivifig. conductor system and the
secondary 1,” of which forms part of the res-
onant; recewmﬂ' circuit, C”.
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“Considerable difficulty has heretofore been |
" expemenced by wireless telegraph engineers
in making the condensers of oscillating cir-
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ity, we/ connect in series with the spark gap

S and primary I, ten large condensers each of
15 microfarads capacity, 1t will be obvious

“that the resultant ee%eelty of the oscillation
efore and also that the

difference of potential developed at the ter- -

minals of each condenser is only

circult 1s the same as

1/10 of
what it was before, or 7500 volts “1f the
condensers are each charged to a potential
as low as 7500 volts, or even to a potential of
creater value, no lomzetmn of the air or other
dielectric surroundmg the condenser .can

| take place and hence there will be nobrush
“discharge with the resultant waste of energy ;

and deterioration -of the condenser dielectric
above referred to. Accordingly as shown
in Fig. 1 I substitute for the small condenser
usually employed, the capacity of which is

‘about .015 mlcroferads g plurality of much

larger condensers, for exemple ten conden-

sers each hevmn' a capacity of about .15

microfarads. Each condenser consists of
the conduetmﬂ‘ plates U and the dielectric W
which may be of any suitable material, and

which may be so thin on account of the rela-

tively low. potential developed between the
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the natura,l period of the elevated recewmg | plates that the desired capemty ay be o’b— 130
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- a normally open intermediate. circuit con- |

884,070 .

plates

conducting material pasted on’the

~opposite sides of a single plate of msulating

material such as a thin plete of gless or &
shéet of perefﬁned peper -
I claim, TR -
1. In aspace telegreph system a normally

- closed power circuit including the primary.

winding of a transformer; a sonorous ¢ircuit;.

a normally open intermediate: circuit con- |

necting satd sonorous circuit to the second-
ary of said transformer and means operated
by a sending key for controlling the eurrent

&
flew m sald mtermedlete elremt

2. Inaspace telegraph system, g nermelly- |
closed power circuit -including- ﬁhe primary
winding of & transformer, a sonorous. circuit,
a nermally open mtermedmte eircult. on-
necting satd sonorous-circuit to the second-.
ary of “said transformer and a series contact.
switch operated by a sending key for con-
trolling the current ﬂow m Seld mterme(hete i
'mremt | | |

In a space teleﬂ'reph sv,btem a nermelly

c]osed power . circuit including the primary

winding of a transformer, a SONOTGUS eircult,

necting sald sonorous cireuit to the second-
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ary of said transformer, means for control-
ling said intermediate elremt a Morse key,
and a magnet controlled thereby for operat-

ing said means.

4. In a space telegraph eystem 8 SONOTous

circuit, a normally closed power circult, a
normel]y open intermediate circuit eenneet- |
ing sald sonorous circuit with sald power:
circuit, and means for controlling said nor-:

mally open circuit, said means comprising &
switch having a plurehty of series-contacts.
5. In aspace telegraph system, a normally

- elesed power circuit including the primary

winding of a transformer, a sonorous circuit,

a normally open intermediate eircuit con--

necting said sonorous circult to the second-
ary of sald transformer, and means for con-
trollmg said normally open circuit, said

“Imeans comprising a switch having a plure.lity

of series-contacts.
6. In aspace telegraph system, a normelly

closed power circuit including the primary -

winding of a transformer, a sonorous circuit,
a normally open intermediate circuit con-
necting said sonorous circuit to the second-
ary of said transformer, and a magnetically-

clated therew1th
‘soclated with said receiving system, a trans-.
mitting system associated w1th said elevated

subscribed my name thls

. temed b%f eenstltutmg each. condenser of two | epereted serres—-eonteen swrteh for eontrollmg
said intermediate circuit. L
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7. In a space. telegreph eysterrr " ele-}"'j

vated conductor, a: receiving system con-

nected therewrte an. oeellletlen detector as-.

. |'sociated with said reeewmg system, a trans-
| mitting system associated with said elevated |- @
conductor, a sending key and electromagnets
‘_,centrolled by said key-and so.constructed
and arranged that upon'the-depression .of
said key the receiving system will be short-
i~circuited, the circuit of the oscillation detec-". -
| tor. epened and  the trensmrttm

senergized. -
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System e

-8 In 8 speee telegreph system -an ele—- a

}veted eenduetor ‘a Tecelving system con-
nected therew1th an oseﬂletwn detector as- -
‘sociated with seld receiving system, a trans- -
‘mitting system associated with said elevated

eendueter a sending key-and electromagnets

“controlled. thereby, means operated by one

. vl .

7 0
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of . said- eleetromen'nets for short-circuiting -

said receiving sy stem and means operatéd by .

another of said electromagnets: for (},01]\13['01_._.-
hnﬂr said Lrensmlttmg system o

9 In .a space: teleﬂ*raph systern an ele-"-S’_Of

vated conductor, ‘a.recelving system ASSo-,

an. oscﬂlahen deteeter a8~

conductor, a sending key and three electro-
magnets: centrelled thereby means operated

885

bv one :of said eleetremagnete for short-cir-

cuiting said receiving system, means: oper-

ated by dnother of said electromagnets for

opening the circuit of said oscillation detec-

90

tor, and’means operated by the third electro- ..

maﬂ'r}et for eentrellmﬂ Seld transmlttmg

system
©10. In a space telefrreph system a nor-

mally closed power circuit meluding - the
primary winding of a transformer, a 'sono-

rous circuit, & nor nmlly open intermediate
cireuit cenneetmo‘ said sonorous circuit to the
secondary mndme of said transformer, and a -

series - contact ewrteh fer POIItI‘OHlI'lD‘ eeld

intermediate circuilt. -

In testimony whereef I have hereunto

1906 | |
SEWALL CABOT.:
Wltnesses: o
- K. B. ToMLINSON,
Geo. K. WoODWORTH.
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12th day of Nov.,
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