No. 658,301, - ' Patented Sept. I8, 1900.
' W. G. URMSON. :

TELEPHONE RELAY.

. (Application filed ¥eb. 5, 1900.) -
(No Model.) 2 Sheets—Sheet |.

O
5 aﬂwa / . 4
ZAll i . Z
J | e i Sl s |
// WA : B 0 - F W WawA— -
# Vi .
g A

/0
&
)
e — -
— CH7 ME.&\E
——— 15NN NRENN
——

w

-----
b "ll-:_l '''''
o

2l 655‘6:7' - o _2370677/‘07*-

%

: THE NORRIS PETERS COQ., PHOTO-LITHOQ.,, WASHING FAN, D. C.




F 4

r

H
| 1o

Sheet 2,
Ja

L7700 E 77707
&, CL7rrrs 071/,

A 7TOr771€E/3F,

£ . 0

Iﬂnu & / . ...._...-....rE....? e . . L

» v P, ™ :

: //ﬂ/ﬁ//ﬁ@ﬂ . R i i

i = o
e
-’ ‘-\'

Patented Sept. 18, 1900.

UL liar
By

NP o

-
A I i sk A S S S B S b i A

.f.i_
1l
~ \
f.i..l-..l. - .l.._.l L ]

J
A ol v av o gum h‘.‘.‘.‘t.“.‘.‘.\.\

| !?///////ﬂ// S
AN N

- -

W. G. URMSON.
"TELEPHONE RELAY.

THE NOAMB FETERS CO., MHOTO-LITHD.,, WASHIKGTON, D. C.

(Application filed Feb. 5, 1900.)

NNNE
NNENE

.I.-_hllu!
e T
i LY .\-.
L L
- _-..__I.I-.
- .
we ¥

bl
L

o il

e i o ot iy S e P ——

ity

7= \
N ﬁ//// N

No. 658,301,

(No Model.)
(-74!
L i ESTES,




.10

I3

UNITED STATES

PaTENT OFFICE.

WILLIAM G. URMSON, OF NEW BRUNSWICK, NEW JERSEY, ASSIGNOR OF
THREE-FOURTHS TO JOHN W. PARSONS, HENRY A HULL, AND JOSIAH

T'ICE, OF SAME PLACE.

"TELEPHONE-RELAY.

SPEGIFICATI.ON forming part of Letters Patent No. 658,301, dated September 18, 1900. L

— — e ey —— & ——— -

Applination filed February 5, 1900, Serial No. 4,080, (No modsl.)

10 all whom zt may CoOncerwn:

Be it known that I, WiLLIAM G. URMSON, a
citizen of the United States, and a resident of
New Brunswick, in the eeunty of Middlesex
and State of New Jersey, have invented cer-
tain new and useful Improvements in Tele-
phone-Relays,of which thefollowing is a speci-
fication. | -

The object of my invention is to construct
a telephonic repeater which shall act in all
respects as does a telegraph-repeater and
which when inserted between the terminals
of a telephone-line will repeat in amplified
form telephonie ¢urrents arriving from either

direction and will send them eut in such am-

plified form in the opposite direction.
My invention may also be used as a booster—

~ that 18 to say, as an instrument which is in-
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serted in a bridge across the telephone-civeuit
between the telephone terminal stations and

‘which operates on the current which has ar-

rived from the transinitting-station and sends
out such currents in amphﬁed for to the re-
celving-station.

I have discovered that in telephouic repeat-

ers a microphone which is adjusted by ten-

slon as dletlngmehed from compression and

which has an air-space between the electrode
gives altogether remarkable and striking re-
sults. I refer, for instance, to such a wmicro-
phone as is shown in the Patent No. 557,688
to Lockwood. The characteristic of such mi-
crophone is to be found in the fact that the

electrodes are separated by an air-space, but

are surrounded by granular material, the
electrodes being held apart Ly suitable ten-
sion devices acting on the plates. or dia-

phragms to which they are secured. Motion

~ of the electrodes toward or from each other

40

45

in such & construction is very free, being
merely retarded by the friction of the granu-
lar material, which acts as a bridge between
the eleetrodee

ik,

peculiarly-efi

clent a,etlen of such type of mi-

crophone in a 1epeete1 as an 1mportant part
of my invention.

Another important feature of my inven-
tion lies in the fact that I use electromagnets
on the opposite sides of the mlemphone and

Iregard the discovery of the

combine such electromagnets each with an
induction - coil the primaries of which are

connected in a common local-battery circuit

including the microphone. As will be ex-

plained later on, I secure hereby not only the

doubleaction of twu electromagnets on a com-

mon microphone, but also a buildm(r-up ef-

fect of the current through the induction-
coils and microphone. I may mount the elec-
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tromagnets on the opposite poles of a perma-

nent magneb and thus act to increase and de-

crease the inherent magnetism of the poles
by the telephome eunents
‘use a pair of magnets on each pule and con-

nect them oppositely in pairs.

Aside from the electrical featurés to Whlbll |
I have above referred my invention relates
to certain improved mechanism by which I

secure the adjustment at the proper tension

of the electrodes of the micerophone which

are separated by an air-space. It is neces-

sary for properoperation that these electrodes
be adjusted to a very precisely determined -
At such -
position of adjustment the microphone will
act with great force and snap. The means:
of a,diuwtment whic¢h I have invented permit
of this ready adjustment.
- In the drawings, Figure 1 :eprebenbs a dia-
graw of the circuit connection of my system

position—a critical point of poise.

when used as a repeater. Fig. 2 showsa dia-

gram of these same circuit connections when
my device is used as a booster.

a1, Hig. 3 shows
a plan of the adjusting devices for a series of
microphones.
of the same, and Fig. 5 shows a plan of an
adjusting device for a single microphone.

Fig. 4 shows a side elevation

Hho .

So, too, I may

7o

75

In Flﬂ‘ 1 there is a per ma,nent, horseshoe- -

magnet N S, on the poles of which are mounted
two eleebromagnets 7 1'. Between these elec--
tromagnets and on a base-plate A there is se-
cured in any convenient manner a micro-
phone composed of two electrodes a a, each

attached to diaphragms b b, which are pref-

erably of miea, said diaphragm being sur--
| . 95
inclose an amount of granular material d, -

rounded by an annular shell ¢, which parts

which is, however, not permitted to fall into
the space between the electrodes.

The elec-

90 ._ |




IO

15

20

25

30

35

% | 658,301

trodes are held apart at a very precisely de-
termined position of adjustment by suitable
tension devices as distinguished from com-
pression devices, a preferred form of which
tension devices will be described later on.
Soft-iron armatures ¢ are secured to the dia-
phragms or the electrodes. The pole-pieces
of the electromagnets 1 f', acting on the arma-
tures e, tend to pull the diaphragms apart.
This tendency is balanced by the tension de-
vices.. It will therefore be seen that under
normal conditions the electrodes of the mi-
crophone are in a very delicate position of
poise and at what might be called a “‘ critical ”

point of poise, so that the slightest variation

in the electromagnetic force of the pole-pieces
will produce most pronounced effects.
While I prefer the construction of miero-
phoue above deseribed, I may also use such
similar construction as is described in Lock-
wood’s patent, No. 528,640, of November 6,
1894, and where it is not especially mentioned
in the c¢laims other types of microphones may
also be employed, but not with such good
effect. | . |
The line 1 passes through the fine-wire sec-
ondary 2 of an induection-coil 10, through the
electromagnet f, and back to the original sta-
tions or to ground. The line-wire 3 passes
through the fine-wire secondary 4 of an in-
duction-coil 11, thence through the electro-
magnet /', and back to the station from which
the line came or else to ground. The local
circuit 8, in which is found the battery 7,
contains two primaries 5 6, shown as in se-

“ries with each other, which cofperate, respec-
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tively, with the secondaries 4 2 in the lines
3 1. As is well understood, the phase of the
current coming over the line 1 and passing
through the secondary coil 2 is one hundred
and eighty degrees apart from the phase of
the current which is thereby generated in the
primary coil 6. The phase of the current in
the coil 6 is the same as the phase in the coil
5,and this again is one hundred and eighty de-
grees apart from the phase induced in the coil

4. It follows that the phase of the current |

in the coil 2 of the line 1 is the same as the
phase of the current in the coil 4 of the line 3.
It is to be noted that the local-battery eircuit
8 passes not only through the primaries 5 6
of the induction-coils 10 11, but also through
the microphone-electrodes a ¢ and the granu-
lar material d surrounding them. The elec-
tromagnets £ f' mustact in conjanction—that
is, both electromagnets must act to pull apart
the electrodes at the same time. Since the

phase of the currents in these electromagnets

is the same, as I have above explained, and
since these electromagnets have pole-pieces
which are of opposite polarity, it is there-

 fore necessary that the windings of these elec-

tromagnets shonld be oppositely connected,
and this isindicated in the drawings. When
the current comes over the line 1 and passes
through the electromagnet f, the current
which is induced by means of the two induc-

| magnet.

| tion-coils 10 11 into the electromagnet /' will

cause both of these magnets to act simultane-
ously either to increase their magnetisms to
simultaneously pull the electrodes apart or
to decrease their magnetisms to allow the
electrodes to move together. In either case
the variation of the resistance brought about
in the local eircuit 8 by the operation of the
microphone will act to reinforee the variation
of current already brought about in the local
eircuit by the inductive action of the induc-
tion-coils 1011. Thusif there be an increase
of the current in the line 1 and electromag-
net f, which by the inductive action of the
coil 10 will generate a decreasing current in
the loeal eircuit 8, the same increase of cur-

rent in the electromagnet f will act to pull

apart the electrodes a to increase the resist-
ance of the microphone and to diminish the

current flowing in the local circuit. I thus
oet, by the action of the microphone and its
operating - magnets and the induction -coils
what I term a ¢ building-up effect,” which is
most marked and striking and which adds
much to the efficiency of my repeater. |
It is clear that the action of the arrange-
ment shown in Fig. 1 is reversible. Weak
telephonic currents which arriveover the line
L are converted into strong telephonic cur-
rents which depart over the line 3; but at the

same time weak telephonic currents which

arrive over the line 3 may be converted into
strong telephonic currents which go out on

the line 1. | | |
While T have shown a single electromagnet

on each side of the microphone, it is clear

that a pair of electromagnets might be used
instead of a single electromagnet. Such mag-
nets might be connected in parallel or in
series, or the magnet f on the north pole of

the horseshoe-magnet might be connected
in series, but in the opposite direction, with

a magnet on the south pole of the horseshoe-

| Such manifest variations in the
number of magnets employed and their con-
nections manifestly fall within the scope of
my invention.

The arrangement shown in Fig. 2, which
is of the booster type,will need but little ad-
ditional explanation. We have the same mi-
crophone, the horseshoe-magnet N S, the elec-
tromagnets 7 f', mounted thereon, the induc-
tion-coils 10 11, and the local circuit 8, with
abattery 7. In thissystem, as in that of Fig.
1, current passing through coil f, which acts

to increase the north magnetism of its core,

corresponds to current passing ‘through the

magnet ', which acts to increase the south

magnetism of its core. This means that the
connection of the bridge-line with the elec-
tromagnets f f' must be such as to pass the
current oppositely through the windings of
these magnets. The current in the second-

ary 2 is in the same phase with the current
in the secondary 4. The current in the pri-
maries 5 and 6 is one hundred and eighty de-
grees apart in phase from the current in the
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secondaries.
the conditions of the circuit armnﬂ'ements of
Fig. 1 are substantially 1'epr0duced An in-
crease of current in the bridge-wire and sec-
ondaries 2 4 causes a pulling apart of the
electrodes of the microphone and a conse-
quent decrease of the current in the local
circuit 8. This builds up with a decrease of
current in said local eircuit,brought abount by
the inductive action of the induction-coils
which is in proper phase therewith. I lay
particular stress upon the fact that the sec-

~ondaries 2 and 4 are in a bridge-wire across

the telephone-circuit and are not in series in
the telephone-line. The resistance to the

telephonic current is thereby reduced.

In Figs. 3 and 4 I show a means for adjust-
ing tothe point of eritical poise a series of mi-
crophones of the type which I prefer to em-

ploy. There is a pair of brackets j 7', hav- .

ing arms 7°, which are supported on short
Stift spiral ‘%pIII]U‘S k. In this meanner the

brackets 7 7' are supported with a reason-

able amount of rigidity and are capable of

moving bdack and forth under the action of
f f'." The microphones

the ele(tromaﬁrnetb
T are plefeldbly of the construction which I
have before described. They are supported
cach between the opposite arms of an oval
clastic spring {. This spring has a definite
position of rest to which it tends to return.
Short screws are secured to the centers of
each of the diaphragms of the microphone.
The screws on one set of diaphragms pass
through apertures in the oval or other-shaped
spring [ and are secured to them by nuts n.
In mdel that the microphone may not be
short-circuited by the spring /, I use insulat-
ing material between the nuts n, secrews, and
spt mtrbl Thumb-nutso, &LBIHU’OH the screws
of the other set of dmphmwmb, serve to regu-
late the tensionof the springs [, and thus the
tenston of the dmphmmnb of the 1icro-
phones. One set of screws is secured to the

arms of the bracket 7 on one side of the ap-

paratus,and the other set of SCrews 18 secured
to the arms of the bracket j' on the opposite
side of the microphone.

cured to the brackets 7 7. It is clear when

the electromagnets f f' are energized the
brackets 77 are pulled in opposite directions
and the diaphragms of the microphones are

pulled apart. When the magnetism of the
electromagnets 7 f' decreases,the diaphragms

of the microphone are moved toward each

other by the resiliency of the oval springs /.
The point of the construction which has

- just been described is the funetion which it

6o

possesses of enabling a series of ml(,mphones

which are connected in series or parallel in a
circuit, to have the tension of their respective
electrodes readily adjusted each independent
of the other and without interfering with the
other. Ihave previously emphasized the fact
that there 1s a particular position of poise at

~ which the action of these microphones is most

pronounced.

stroyed and a critical point of poi
that is, a position where the 1mpulses given

. Qo

Armatures e are se-

It will be seen, therefore, that | microphones to this position of tension or

poise.  The arrangement shown in Figs. 3
and 4 enables this to be done with great. l'eadi-
ness. - -

In order to (Ld][lSt the mierophone 'ro the
critical point of poise, T proceed as follows:

I adjust the microphone with the tension de-
vices and ascertain its sensitiveness by touch-

ing it or by talking or hreathing against the

varmble resistance, & telephone- recewel hav-

ing been inserted in the line 11 or in the line |
"The pole-pieces s s are then moved to

3 3.
or from. the armatures e e until a singing is
heard in the receiver, this being a position of

equipoise between the pull of the tension de-

_7'0'

75

80

vices and the oppomn pull of the electromag- -

net.
the critical point of poise is found by moving
the pole-pieces slightly either way uuntil the
singing ceases. ‘The equipoise is thus de-

by the pole-pieces are repeated and am phned

The equipoise is then destroyed, and

but there is no singing, because the operation
effected between the tension devices and the
pole-pieces is no longer automatic, but must

be produced by an outside force, as from the
transmitting instrument in circult with the

coil around the pole-piece. The very ampli-

95

fication and building up of theimpulses which-
| produces the singing at the position of equi-.

poise thus acts to .:mellfy the speech-cur I‘Eﬂlt‘i R

at the critical poiut of poise.
In Fig. 5 there is shown a pair of pd,mllel

spring-ar rins ] i*,;mounted on suitablesupports,

whieh insulate the springs from each other.

The microphone T is secured in a rotatuable
- fashion in an aperture in the spring-arm /',

and the screw, which is secured to the oppo-
site diaphragm, works in a threaded aperture
in a spring-arm /7.

thread presses the spring-arms/’ ? apartor to-

gether and adjusts the diaphragms of the mi-.

crophone to the proper position. Armatures
e coact with the electromagnets.

The results which have been attained wwh
the electrical apparatus described in this ap-
plication have been remarkable, and conver-

sation has been carried on over'an amount of

wire much oreater than was her etotoxe pos-

Sible.
For convenience I shall use the term * tele-

phonic relay? to apply both to the repeater

construction of Fig. 1 and to the booster con-
struction of Fig. 2, so I use the word *‘ micro-

‘phone” to cover a,n3 suitable variable resist-

ance. |
There are some wnnecmons in WhICh I

By rotating the micro-
phone bodily the action of the screw and

100
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should not use fine wire for mycoils24. Thus

I may use magneto-transmitters at the sub-
scribers’ stations and dispense with the bat-
teries at these stations. In this case my re-

peater would be at the central office and there

would be switching devices to switch the call-

ing-subsecriber to the line-circuit going to one

It is necessary to adjust the | side of the repeater and the called subseriber

130
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to the line-circuit going to the other side of
the repeater. In such case it will be advis-
able to reduce the line-resistance by not hav-
ing high resistance or fine wire in the coils 2 4.
‘What I claim 18—
1. A telephonic relay comprising the com-

bination of a microphone having electrodes
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separated by an air-space, conducting mate-
rial surrounding the electrodes, tension de-
vices for holding the electrodes in a position
of poise and an electromagnet for varying the
action of the tension devices, substantially as
described. '

2. A telephonic relay comprising the com-

bination of electrodes separated by an air-’

space, granular material surrounding and
bridging the electrodes, tension devices for
holding the electrodes in a position of poise
and an electromagnet for acting on the ten-
sion devices to vary the current in the micro-
phone, substantially as described.

3. A telephonic relay comprising the com-
bination of a microphone, coacting electro-
magnets on opposite sides thereof, secondary
coils in eirenit with each electromagnet and
primary coils, cooperating with the secondary

‘coils, in a common local cireuit, substantially

as deseribed. .

4. A telephonic relay comprising the com-
bination of a microphone having a pair of
electrodes separated by an air-space, conduct-
ing material surrounding the electrodes, ten-
sion devices for holding the electrodes 1n a
position of poise, coacting electromagnets sit-
nated on opposite sides of the microphone,
secondary coils in circuit with each electro-
magnet and primary coils, codperating with
the secondary coils, in a common local ¢ireuit,
substantially as described. .

5. A telephonic relay comprising the com-
bination of a microphone, a bipolar perma-
nent magnet and coacting electromagnets
mounted on the poles thereof and acting on
the opposite sides of the microphone, substan-
tially as described. | |

6. A telephonic relay comprising the com-
bination of a microphone, a bipolar perma-
nent magnet, coacting electromagnets mount-
ed on the poles thereof and acting on the op-
positesides of the microphone,secondary coils
in eircnit with each electromagnet and pri-
mary coils, codperating with the secondary
coils, in a common local circuit, substantially
as.described. |

7. A telephonic repeater comprising the
combination of a microphone, coacting elec-
tromagnets on the opposite sides thereof, sec-
ondary coils in circuit with each electromag-

net and the incoming and outgoing lines re-
spectively and primary coils,codperating with
the secondary coils, in a common local circuit,
substantially as described.

S. A telephonic relay comprising the com-
bination of a microphone having a pair of elec-
trodes separated by an air-space, conduecting
material surrounding the electrodes, tension
devices for holding the electrodes in a position
of poise, a bipolar permanent magnet and co-
acting electromagnets mounted on the poles
thereof and acting on the opposite sides of
the mierophone, substantially as described.

9. In a telephone-relay,a microphone hav-
ing a pair of separated electrodes, conducting
material surrounding the electrodes, spring-
arms and adjustabledevices for securing the
electrodes to the spring-arms in a position of
poise, substantially as described. *

10. Inatelephone-relay, a microphone hav-:

ing a pair of electrodes,spring-arms surround-
ing the mierophone and adjustable devices se-
curing the electrodes to the opposite arms,
substantially as described.

- 11. Inatelephone-relay,amicrophone hav-
ing electrodes, a spring, having one arm se-

cured to one electrode,and ascrew and thumb-
nut for -adjustably securing the other elec-
trode to the other arm in a position of poise,

substantially as described.
12. In atelephone-relay, a pair of brackets
having arms, springs on which the brackets

‘are supported and a series of microphones

supported respectively between opposite arms
of the brackets, substantially as described.
13. In a telephone-relay, a pair of brackets
having arms,supporting deviees forthe brack-
ets,a series of mierophones,aspringsurround-
ing each microphone having its opposite arms
adjustably secured to the electrodes thereof,
and connections between the bracket-arms
and electrodes, substantially as described.
14. In a telephone-relay, a pair of brackets
having arms,supporting devices for the brack-

ets,a series of microphones having serews pro-

jecting from its opposite electrodes, a spring
surrounding each microphone havingone arm

rigidly connected to one serew and the other

arm adjustably connected to the other screw,
and connections between the bracket-arms
and the screws, substantially as described.
In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses. -
| WM. G. URMSON.
Witnesses: |
Wu. A. GROBEN,
JOHN FLORANCE.

6o

70

75

30

Qo0

95

100

105

110



	Drawings
	Front Page
	Specification
	Claims

