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7o «:{ZZ whom. it may concern.:

Be 1t known. that I, Grorgr

tate of New J ersey, have 1n-

the following is a specification.

length of the lines. For any particular type

-~ of line construction which may be employed

20

25

the different electrical characteristics result
in different deerees of attenufttlen in the

the resistance, ca,pecwy, inductance and leak-

age of the cu’emt increase with the length.
| These variations in the electrical characterrs— _'
‘tics of the different subscribers’ lines in a

telephone system introduce a number of va-

riable effects in the telephone service ren- .

dered from different stations. FFor example,

- alternating telephene current passing over

30
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-of long lines.

‘the subscribers’ lines. and thus give louder
and more effective telephonic eommummtron -
to subscribers connected by means of short
lines than to subscribers connected by means
Asaresult, a subscriber having
ca 10110 line, when cenneeted with any: other
-subscrrber does not receive as good . tele-
phone tra,nsmlssron as would a subscriber

having. a short line similarly connected.

-Furthermore in the common battery. sys-
tems now. so crenerally employed in all but
small communities, the resistance of the lme |
causes g further eﬁect on the transmission 1n

that it reduces the amount of direct current

which the transmitter: receives from the cen-

45 tral office battery and so renders it less effi-

cient in the generation oi: the elternatmﬂ*
telephone curr rent. o
In view of the condltlons above referred

to, 1t has not been heretofore possible to pro-
vide all subscribers with the same grade-of

transmission and it is one of the ob]ects of
this invention to provide means whereby this
difficulty may be overcome, althou*:}h Other

K THOMP-_

'SON residing at Maplewood in the eounty of
Essex and
vented. certain Improvements in Means for
,-Lquahzmcr Transmission Over Lines of Dif-
ferent Electrleal Chqraeterrstlcs of Whl(}h ~acteristics of the line.
This invention relates to telephone systeme
_end more particularly to the provision of
means whereby the transmission over tele-

_.DhOIle llnes of dlﬂ’erent electrical character-*‘
~1stics may be ethzed or rendered m(}re um-

form. -
_ Telephone hnes have, in creneral d1ﬁerent'
electrical chuaetemsmce vVarying ‘with the

fance

granular material.

Serle,l"'l\]"e | 260' 14‘9":-'-"' s

'tﬁ MEANS FOR EQU’A.LIZING TRANSMISSION OVER LINES or DIFFERENT ELEOTEICAL S

and fur ther ob]eets of the invention Wlll ap-; o .

pear from the description hereinafter given. -
The objects of ‘this invention may be se-

cured by associating with each line a tele-

phone transmitter whoee resistance is ad-
“justed in accordance with the electrical char- -
Where the transmis-
60

rect (,urrent supphed to the transmrtter over = . .
‘the line is small. he tr ansmltter should be;- L
of high resistance so that for a given varia-

‘tion- ef the transmitter resistance a propor-
| tlenetely large variation of the total resist-
ance mcludmg that of the line will be pro-
duced, and consequently a oreater transmis-

~sion eﬂierency will result. Where the'line is
~of low impedance and the current supplied
large, the transmitter resistance should be 70
-comparatively small, so that a given varia-
tion in the transmltter résistance producesa
relatively small variation in the total resist-

Consequently the . transmlssmn efi-
75
little if any greater than Imder the ﬁrst con-'
“dition above mentmned S o
¢ aspeets the mventlon' o
-Contemplq,tes the provision of a transmitter
-having a resistance element of the type dis-
atents to R.  C. Browne No.
said resistance - -
element having a plurality of fixed electrodes
embedded in granular material,
plunger movable with the tranemltter dia-
.phrawm for varying the resistance of the
By this arrangement a =~
plurality of paths of dlﬁerent remstmnce may - .

- be established through the resistance element .
in a direction parallel to the transmitter dia- -
phragm and by variably connecting these -

sicn line is of high impedance, since the di-

ciency under this condition may be made

In 1ts more gpeci

closed in p
854025, 920424 and 920495,

and a

55
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paths the resistance of the transmitter ma,y'*
be adjusted in accordance with the. require- -

ments of the lme Wlth Wthh 1t 1s to be &SSO-? :- .
The. mventwn mfw now. be fully under—t_ SR

-stood from the’ following description when

~read in connection with the accompanymcr '

ciated.

drawings in which—

I‘lgure 1 is a sectional view of a. tmﬂsmlt_ ;'_."19.9 B

ter embedymg the puncrples of the - 1nven--_-_ i

tron

detaﬂs of the remstance element, and

I‘muree 2, 2%, 3 4. 4“ and 5 are VleWS of"-'

0 .
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Figures 6, 6% 6°, 6°, 6% and 6° are circult
disegrams showing a number of different
ways in which the electrodes of the resist-
ance element may be connected.

Referring to Kigure 1 a telephone trans-

mitter is shown comprising the usual front

casing 1, back casing or shell 2, mouthpiece

3

3 supporting bridge 4 and diaphragm
5. Suitably mounted upon the supporting

bridge 4 is a granular carbon resistance ele-
ment 6 of the general type disclosed in the

patents to R. C. Browne above reterred to.
This resistance element comprises a rectan-
oular container 7 of non-conducting ma-

terial in which the granular material 1s
placed with a mica diaphragm 8 secured to
the front face of the container. The mica
diaphragm 8 carries a plunger comprising
members 9 and 10 clamped upon either side
thereof as shown in Figure 5, the member 9
being provided with a centrally located boss
11 projecting through the diaphragm 8 and
the member 10 and suitably secured to the
diaphragm 5. A plurality of fixed electrodes
12,13, 14 and 15 are embedded 1n the granu-
lar material, and while these electrodes may
have any desired spacing with reference to
each other, they are
shown in Figures 1 and 6 so that the elec-
trode 12 is somewhat distant from the other
eléctrodes. The action of the plunger in

‘response to movements of the diaphragm 5

varies the resistance of the granular ma-
terial of the resistance element and thereby
varies the resistance of the paths between
the electrocies. | |

“The electrodes may be interconnected 1n a

number of different ways depending upon

the electrical characteristics of the line with

which the transmitter is to be associated.

As shown in Figure 6 conductors extend

from the electrodes 12, 13, 14 and 15 to

terminals 16, 17, 18 and 19 respectively. By

—

4d

- en
(e |

60

connecting one side of the line L to the ter-
minal 16 and connecting the other side to

tion is obtained suitable for a transmitter

to be used in connection with a line of low
impedance. By connecting one side of the

line to terminal 16 and the other side of the
line to the terminal 17 of the nearest elec-
trode, a transmitter of somewhat greater re-
gistance is obtained as shown in Figure 6°.

By connecting the other side of the line to
the terminal 18 of a still more distant elec-
“trede as shown in Figure 6° a transmitter

of still higher resistance is obtained. DBy
connecting the line to terminals 16 and 19
of the two most distant electrodes the

preferably arranged as

the terminals 17, 18 and 19 which are
strapped together, a low resistance connec-

1,459,005

Thighest resistance transmitter possible with

this arrangement is secured and this con-

nection is best adapted for lines of very
high impedance. Still other adjustments of

the resistance of the transmitter may be ob-
tained by strapping together terminals 18

16 and the two strapped terminals, or by
strapping together terminals 17 and 18 and

connecting one side of the line to these ter-

minals and the other side to the terminal 16.
Tt will be seen that by means of the ar-

rangements above described a large number

of combinations may be obtained, so that a

considerable variation in the resistance of

the transmitter is possible. By associating

o transmitter adjusted for the proper re-
sistance with a given transmission line, the

telephonic transmission over lines of dif-
ferent character may be equalized and ren-
dered more uniform, so that subscribers hav-

‘ing instruments on loops of different length.
“will receive substantially
- IN1SSIon.,

ssion. It will also be obvious that the
oeneral principles herein disclosed may ‘e
embodied 1n many other organizations

G

‘and 19 and connecting the line to terminals

0

S

the same -trans-

S0

widely different from those illustrated with-
out departing from the spirit of the inven-

tion as defined in the following claims.
What is claimed 1s: = B

1. A telephone transmitter for usein con-

O

nection with lines of different electrical
characteristics, said transmitter 1ncluding™

a diaphragm and a resistance element, hav-

ing a plurality of fixed electrodes embedded
~in granular material and a non-conducting

O

plunger movable with said diaphragm to
vary the resistance of sald granular ma--

terial, and means for interconnecting said

electrodes differently in accordance with the

100

electrical characteristics of the lines with |

which the transmitter is to be used. -

2. A telephone transmitter for use in con-

nection with lines of different electrical
characteristics, said transmitter including a
diaphragm and a resistance element having
a plurality of fixed electrodes embedded 1n

‘granular material and a non-conductive

plunger movable with said diaphragm to
vary the resistance of said granular ma-
terial, and means to establish circuits in-a

105

110

direction parallel to said diaphragm between
two or more of said electrodes depending

upon the electrical characteristics of the line
with which the transmitter is to be used.
In testimony whereof, 1 have signed my

115

name to this specification this 3rd day of

October, 1918. - _
' GEORGE K. THOMPSON.
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