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This invention relates to transmission sys-

particularly to Systems in

which transmitters are used which contain

may be possible, the so-
cohering of the particles
varying material which

nate, as much as
called packing and
of the resistance

phenomena, deleteriously affect the changes

produced by the transmitter in the “condli-
tions of an associated electrical circuit. o
In some systems employed in the detection

and location of marine or submarine vessels |

transmitters of this character are used, and

_ a high degree
of efficiency and also at g high degree of
stability at all times. It g therefore de-
sirable to eliminate the effects upon the re-
Sponse of _such transmitters due to extrane-

- possible for the user to dislodge the packed

45

)0

or cohered resistance varying particles by
tapping or shaking the transmitter itself and

ly submerged and are located at consider-
able distances from the observer, such

methods cannot be followed in such cases.
roposed in sys- :

Heretofore it has been |
tems of this nature to employ observer con-

trolled electrically operated means located }

~ adjacent the transmitter to perform this

function, such means being operated before
each series of f:)bser"ﬁ;ra‘i:icm.;r but such methods
have not proven entirely satisfactory not
only due to the loss of valuable time neces-

-occurrence of

In such systems it is desirable to elimi.

sitated thereby but also sinee the phenomena

due to the operation of thig
It is therefore desirable to provide
means which wil] automatically prevent the
L the phenomena and whijch is
independent of the observer. -

bservable effects by means
the observer, in binaurally

sounds produced, uncon.

of a receiver and
» * =,

listening” to the

2 - comparison

the vibrations i
1t is essential that the response of the two
transmitters be A !
form and accurate as may be possible, if
the direction of '

ly

may be introduced by the cohering or pack-
Ing of the particles of the resistance varying
material of the transmitters may seriously
impair the accuracy of the binaural obser.
vation. By experimentation and study, it

‘has been determineg that these cohering ef-
principally due to sudden surges

fects are
of current through the resistance

assume a somewhat permanent arrangement

so that the transmitters do not readily

spond to received vibrations and the effects
*are practically indepen
of current flowing

dent of the amount
through the material,

h

Heretofore, it has been proposed to eliminate

these surges by synchronously closing or
opening bhoth conductors of the operating
circuits of the transmitters '

for other purposes. | o o
- It is an object of this invention to provide
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means for so modifying any sudden surges comminuted resistance varylng material
of current which may occul that the coher- and responsive to mechanical vibrations
ing of the particles of the resistance vary- propagated through the water to cause
NG material caused thereby 1S minimized variations in the electrical coriditions of an
6 and practically eliminated. ' - assoclated circuit and may be suitably mount- 79
To attain this object, in accordance with ed upon. a fixedly positioned tripod or
o feature of the invention, an impedance 18’ framework. A key 17 at the observer’s sta-
included in each conductor of the operating tion A controls the application of current
circuit of the transmitter which serves to to the side circuits or transmission lines
10 modify a current surge iherethrough before 3—4% -nd 5—6 through retardation coils 18 75
‘t reaches the transmitter, the impedances and 19, respectively. A binaural set, as
in the two conductors being so:pmportioned indicated within the dotted rectangle 20,
and mutually related as to introduce no ap- also provided at station A, consists of re-
preciable impedances ‘nto the normal op- celvers 91 and 22 which may be of any
15 erating circuit of the transmitter. More usual type In ceries with condensers 20 and 8V
- specifically,. an jmpedance  coll comprising 24, respectively, 1n bridged relation to the
two equal windings placed on the sume COLE, physical circuits 34 and 5—6, respectively..
1 such relation -as to be inductively The sounds produced by receiver 21 are
balanced, is employed, one winding being conveyed to ear piece 31 through serially

20 included in each conductor of the circuit ad- ‘nterconnected air tubes 925, 27 and 29, while 8%
jacent the ‘associated terminal of the trans- the sounds produced by receiver 22 are con-
mitter. ' ' veyed to ear piece 39 through serially inter-
This and other features of the invention connected air tubes 26, 28 and 30. The et-
not, specifically mentioned above will more tective lengths of the adjustable air tubes
05 clearly appear irom the following specitica- o7 and 28 are relatively varied by the shift- 0+)
tion and the annexed drawing, in-which Fig. ingofa movable stop-member 33 1n response
1 illustrates one embodiment of the inven- to the rotation of the hand' wheel 34, the
tion, as applied to a binaural system for the angular position of such member being 1n-
detection and location of submarines, while dicated by a pointer 3o carried by the hand
30 Fig. 2 shows in a simplified form, the op- wheel In “elation to an agsociated geale. 9O

erating circuit of one detecting transmitter, In Fig. 2 the operating circuit of detector
and Fig. 3 diagrammatically illustrates the 16 when associated with the side circuit in-
change in wave form of a current surge cluding the conductors 5 and 6 1s diagram-
‘which is caused by the modifying means of matically shown 1n a simplified form. Con-
35 the invention. | densers 42 to 47, snclusive, represent the 100
Referring to Fig. 1 of the drawing, an capacitance existing between the respec-
observer’s station which may be located tive line conductors 5—5 and ground, while
at some convenient point on -the shore is the coils 49 and 50 represent the resistances
~ provided with a sending or selecting key existing between the various points at which
40 1, controlling a reversing relay 2 for im- such capacitances are located. Such capaci- 107
pressing current impulses of reversed polar- tances and - resistances are usually  dis-
ity upon a phantom circuit comprising side . tributed along the cable containing the con-
oircuits including conductors 34 and 5—6, ductors 9 and 6 but for the purpose of a
and suitable simplexing coils 7 to 10, in- clear understanding of the invention, may
45 clusive, Jeading to the several detecting sta- be considered as occurring at certain 110
tions of the system, only one of which, sta- specific points. - o
tion B, is shown, the others having been  In Iig. 3 . curve X illustrates the wave
omitted for the sake of clearness. A se- form assumed by the current 1in charging
lector 11, which may be of any suitable step- a condenser and represents one of the com~
50 by-step type adapted to individually cause mon forms of momentary surges encountered 115
its switch arm 12 to engage a contact 13, in the operation of the system shown mn
thereby bridging relay 14 across the Tigs. 1 and 2, while a curve Y illustrates
phantom circuit upon receiving a predeter- the modified wave form assumed by such
mined series of closely succeeding reversed surge with a winding of impedance. coil 37
55 current impulses from the observing sta- :neluded in the circuit.. I
~ tion A, is included 1n the plantom circuit Tt is thought that the invention may be
at station B. The selectively operated cir- more clearly understood from the follow-
cuit controlling device disclosed in applica- Ing description of the operation of the sys-

4

~ tion, Serial No. 98,384, filed May 13, 1916 tem shown in the drawing.

60 by Joseph C. Field, may be ased to ad-  Referring more particularly to Fig. 1 and 125
vantage in this connection. The relay 14 assuming that 't is desired to observe the op-
controls the connection of vibration de- eration of the detectors 15 and 16 at station B3
tectors 15 and 16 across the conductors 3—4 1n response to some source of vibration, the
and 5—6, respectively. These detectors may observer actuates and releases key 1 to cause

85 be of any suitable type employing finely the relay 2 to transmit a predetermined num- 180

120




of the key and

at. station B cause the- selector to advance
step-by-step until it reaches jts individually
10 selective position, in which it is mechanically
retained.  Other selectors, which may be as-
- soclated with the System at other stations,
~ hot shown, also advance in response to such
impulses but not being adjusted for the com.-
16 pleted series and consequently not retained,
return to normal upon the cessation of the
. series for selecting station B Relay 14 is
thereupon operated over the circuit estah-
lished from one side of battery through one

20 norma_l contact of

conductors 3 and 4, the winding of relay 14,
contact 13, arm 12 of selector 11, the side
“circuit comprising simplexing coils 10 and
26 8 and conductors 5 and 6, and the other nor-
mal contact of relay 2, to the other side of-
Detector 15 and windings 38 and
39 of impedance op retardation coil 36 are
thereby bridged across the.conductors 8 and
30 4 by the closure of contact 53 of relay 14,
while detector 16 and the windings 40 and
41 of the associated 1mpedance or retarda-
tion coil 87 are bridged across the conduc-
tors 5 and 6 by the closure of contact 52 of
key 17 at the
observer’s station thereupon supplies cur-
rent to the physical line cireuits 3—4 and
5—6 through retardation coils 18 and 19, re- )
spectively, so that the current varying de-
detectors 15 and 16 cause variations
in the current in such physical circuits in
response to the vibrations of the responsive
The characteris-
tics of the simplexing coils and the other
across the physical cir--
cults are so chosen as to prevent no material
interference to the transmission of such cur-

battery.

38 relay 14. The actuation of

40 vices of

members of the detectors,

45 apparatus bridged

rent variations.

These current variations are transmitted
80 through condensers 23 and 24 to receivers 21
- and 22 respectively, of the bingural obser-
vation set 20. The sounds being produced
by receiver 21 in response thereto are con-

veyed through air tubes 25, 27 and 29

85 the ear piece 31, while the sounds produced
by receiver 22 are conveyed through the air

- tubes 26, 28 and 30 to the ear plece 32.

movable stop-member 33 is then shifted by i
means of a hand whee] 34 until the observer.
listening binaurally to the sounds
emitted by the ear pieces, recerves the im-

60 upon

pression that the source of sound

ahead. The position of the Eointer 35, rela-

tive to the associated scale w

65 pression is obtained, indicates the angular

| another impulse of reversed
& polarity bein transmitted for the relegse

of such key. Such Impulses flowing through

condenser 51 and the winding of selector 11

the detector 16 is

sume the form shown by curve

. _ | b relation of the observed source of vibration
impulses over the phantom circuit, one im- ]
being transmitted for: each actuation

to a base line joining detectors 15 and 16, .

The operating circuit of detector 16 is rep-

resented by Fig. 2, all unnecessary apparatus

and eircuit connections being removed there.-

from. . S

In case additional selecting impulses are
Impressed upon the phantom circuit while
operatively associated
with ‘the line conductors 5 and 6 by the
simultaneous closure of both alternate con-
tacts of relay 2, no unbalance should result

However, in case one of the alter-
nate contacts of relay 2 is closed g short
time before the closure of the other alter-
na,tﬁ contact, the current supplied through
suct
42 to 47, inclusive, such current assuming
the wave form represented by curve X of
Fig. 3. If the capacitances of certain of the
condensers are shightly unequal, as would
frequently happen at different times, there
would be a current flow through one wind-
ing of the coil 37 and the detector 16 and

contact would charge the condensers

70

78

8C

85

90

through one of the other condensers and the

associated resistance 50 to ground. How-
ever, due to the well-known retarding ef-
fect of an impedance windin , such as the
windings 38, 89, 40 and 41 of the colls 86 and
37, the current wave would be caused to ag.
Y of Fig. 3
upon passing through the Impedance wind-
ing of the coil 36 or 37, Therefore, the va-
lations i ing through the

detector. 16 in F ig. 2. .

Due to the fact that the windings 38 and
89 of coil 36 and the windings 40 and 41 of
coil 37 are equal in numbep of ' '
wound upon the same core in such a manner

as to mutually balance each other, it is evi-

dent that no impedance js introduced in the

normal operating circuit of the detectors

15 and 16. .

What is claimed is: + |

1. In a transmission line, a pair of con-
ductors, one of which has a capacitance to
8 grounded connection, 2 transmitter e]ec-

trically connected to said

2. In a transmission line, a pair of con-

ductors, each having a capacitance to a
grounded connection, 8 transmitter electri-

cally connected to said conductors, and g

pair of impedance windings connected to the
conductors immediately a‘d]a,c?gqg,!;hé- trans-
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~ dueto surges on

mitter to prevent packing of the transmitter
the line. - S

~ 3. In a transmisslon line, a pair of con-
ductors, each having 2 capacitance to 2a
orounded connection, a transmitter contain-
ing comminuted cesistance varying material
electrically connected to said conductors, and
means inserted in the line adjacent to and

~ on either side of <aid transmitter to modify
10 )

front of surges occurring on the
packing of the com-

the wave
line thereby preventing
minuted material.

4 In a transmission line, :
Juctors, each having a cap
grounded connection, a transmitter contaln-
jng comminuted esistance varying material
electrically connected to the line, a source
of current, means for connecting said source
of current to the line, and means for modi-
fying the wave front of surges resulting

from the discharge of said capacitances

- whereby packindg of the comminuted mate-

rial 1s prevente .

s i a transmission system, a ‘metallic
line comprising a pair of conductors, one of
which has a capacitance to a grounded con-
nection, a source of current bridged across
¢he line circuit, a receiver and a transmitter

~gent high impedance

1,450,434

also bridged across the line circuit at sepa-
rate points, means
impulse upon the other conductor of the line
circuit from a separate source whereby such
capacitance 1s charged through the trans-
mitter, and means interposed between the
second mentioned conductor and the trans-
mitter to retard the flow of
through the transmitter. .
6. In a transmission line, 2 recelver, a
transmitter containing comminuted resist-
ance varying material, a pair of conductors
: nterconnecting said receiver and transmit-
ter, each of said conductors having a capacl-
tance to a grounded connection, a source of
~urrent associated with the conductors, and
an impedance coil having a pair of induc-
tively balanced windings,
ings belng ‘ncluded in each conductor 1lm-
mediately adjacent |
to currents flowingover
both conductors of the line circuit in paral-
Jel, and to present <ubstantially no imped-

ance to currents flowing over such conduc-

for impressing a current

charging current

the transmitter to pre-
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orie of such wind- .
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