No. 665,923, I .  Patented lan. |5, 1901,
o _ F. B. McBERTY. o '
TELEPHDNIG APPLIANCE.

(Applma.tmn filed Aug. 12 1897 )

(No Model.)

Figl . Fig3

Wl e 1] 2 Fig.9

ihventor:

M@MG

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, B. C.

"Witnesses:
e .ﬂr ‘

./(..-'

w7




IO

£

20

~cuit of the magnet may be. closed through a
mass of iron nf large cross-section there 1S
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~ the cores of neighboring magnets.

‘true notonly of eleetl omaﬂ‘nets with movable
~armatures, but oflmpedance coils and indue-
~ tion-coils whether of the open -circuit or
The present invention
- aims to prevent the creation of stray lines
of force by the undulating or alternating
- telephonic current, and to thls end eonmsbs‘
In surrounding the closed magnetic cireuit
of the electromagnetic appliance with a closed

of force,
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To bl wkom, 47 m&y concerw: -
Be it known that I, FRANK R. MOBERTY a

_c1t17en of the United States, residing at Dow-.
ner’s Grove, in the county of Du Page and

State of Ilhnoxs have invented a certain new
and useful Improvemenb in Telephonic Ap-

pliances, (Case No. 54,) of which the follow-

1ng 1s a full, clear, concise, and exact desenp-
13101’] reference bemg had 60 the accompanying
drawings, forming a part of this specifieation.

This uwenmon conceerns electromdﬂ'net%_.
Wlth closed magnetic circuits for use in cir-
- cuits carrying telephoniec or other Idpldly_”
~alternating or undulating currents, its. ob-
ject being to prevent the mductwe propaga--
tion of conespondmf}* currentb in neighbor--
~1ng cireuits or magnets
~larly in connection w113h signal magnets or
| __repea,tmc'*-GmIS in telephom(, circults, since.
these are Lommonly placed close oﬂ'ebhet in
- large groups and since each circuit must be

entuely free from mductwe dlstmbam,eb
from other circuits. R
When electromagnets 1ntel posed duectly

in telephonic circuits or located in bridges of -
‘such circuits are placed near together, it is

found that although the mawneble or 1r0n cir-

still a considerable amount of magnetic leak-

age from the extremities of the circuit orstray

lines of force. These lines.of force seek a

return through the magnetic circuits of neigh-
“boring ma,ﬂ'nets and thus tend to induce dis-

tmhmﬂ* currents in the circuits smroundmﬂi

closed circuit type. -

conducting - circuit of low resistance, such

as a thick tabe of copper or other metal,

or in otherwise 8o disposing in the vicinity of

the appliance a mass of conducting material

in position to be threaded by the stray lines

rents in the conduc,tmn* ass.
1n the case of a clor;ed circuit ele(,tlomacrnet

Tt is useful partwu- |

| DIOI]

This is

The function of this mass or tube |

them to expend their energy in inducing cur-
For mbtanee

surrounded by a copper tube the Imeb of

force whmh circulate within the closed mag-

netic circuit are not affected or dlbblllbed bv

‘the copper tube, and thus serve with undi-
minished efficiency to perform any work re-
quired;
ing flom pm]eetmﬂ' or prominent portions of
-the magnetic circuit and tending to return
-t.hrouwh the air or adjacent masses of mag-
netic ma,terml thread the encircling copper
‘tube but once, &:nd therefore 111duce currents
in the copper tube which tend to SUPPress
~the rapidly alternating or undulating induc-
Thus in the case of two ad]cu,ent elec-

but the stray lines of force emanat-

T.'I'()leljﬂ‘l’l@bb in telephonic circuits which are

or dmauly characterized by strong cross-talk
‘rising through their mutual 1ndu(,1310u the
‘cross-talk may be perfectly suppressed and

eliminated by surrounding either, or prefer-

:algned to be used in bridges of telephone-cu-
cuits it has been common to construct the

‘magnets in tubular form, the tubular shells
of the magnets being wntmuous eylinders.
In such magnebb the 11noedance of the mag--
uet has been greatly diminished by the cur- 85
rents mdu(‘ed in the tubular shell of the mag-
‘net; but when an attempt has been made to
'1nt61111pt the continuity of the electrie cir-
‘cuit in the shell, as by slitting the shell lon-
'.frltudma,lly, the cross-talk produued in the
circuits of adjacent magnets hasrendered this
-'expedlent inoperative.
‘tion is based on the- dlscovel y. of the reason
for the freedom of tubular magnets from
| eross-talk, and its application permits the
- slitting of ‘the shells to break theinduced cur-
‘rents ther: ein, 8o that the magnet not cmly pos-

| of condueting material is to prevent the
propagation of these lines of foree into adja-
‘cent magnet cores or circuits by permitting

.6;} -

-
“ably both, of the closed m&wnebm cireuits with '

‘thick tubes of eonduetmw material.
Heretoforein telephonlc signal- maﬂnets de- |
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The present inven- '

95 |

sesses the maximum. 1mpedance but is also

free from external inductive action.

The invention is illustrated in different
forms in the attached dr awings, whereof—:
- Figure 1 1is a side elevation of a group of

100
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"~ tubular relaye one of the relays being in par-

~ tial section.

same, one of the rela—mys being seen in trans-
verse section. Fig.

ance with this invention.
elevation of the same. Hig. 5 is a diagram
representing the usual swmehbomd circuits,

. including signal- eontrellmﬂ' r-'elavs end 1m-
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slight dlbtdll@@

constructing the shell is in the present in-
stance melely for the sake of economy, inas-
much as shells folded from sheet metal are
very much cheaper and simpler to manufac-

Dedanee (30118

The signal-controlling relay comprises a

core o w1th wire b weund thereon, which is
arranged centrallyin a tubular Shell ¢ of iron,

one end of the shell being closed with a cap of

a,tmetle material. This shell is construct-
ed f:em sheet metal folded in tubular form,
the edges, however,

The Object of this mode of

ture than continuous tubes; but in the case

of similar relays adapted for use in bridges-

of telephone-circuits wherein the 1mpedenee

of the eleetromagnet is of importance the tu-
‘bular slit shell forms a suitable return-cir-
“cuit for the magnetic lines of force, while be-
ing itself a broken electric circuit to electro-

-mobwe forces created in it by induction. |

Opposite the e:&pesed or polar extremlty

 ;  of the core and shell is placed an armature-
- disk d, ordinarily retained in vertical posi-

35

tion and resting on its edge, so as to rock to-
ward the magnet in responqe to the attrac-
tion of the core and shell exerted upon it.
pieces are pro-

Suitable insulated contact -

. vlded for the armature to be closed When the
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~armature is attracted.. Several of these re-

lays are mounted on a common base ¢, and a

large numberof relays are 01d11mr11y U'rouped"

as eempaetly as - possible.

- Following the present mventlon a eepper |
tube fis plaeed over the tubular shell of each

magnet.

The 1mpedenee coil represented in Flg‘e 3
and 4 comprises merely a closed or ring cir-
cuit of iron wire g, of which a portion is sur-
rounded by one or more windings / of wire,
In
fitting this device with the present 1nvent1on

adapted for inclusion in electric circuits. -

a a copper tube or ring ¢ is placed over the

. closed- maﬂ‘neble uremt embreemw the eem—_-
- plete elremt R

.‘ 55
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~return-circuits through neighboring mnagnets

- or electrical circuits..

- When, however, these
lines of force. are of rapidly fluctuating or

| a,lternatlnw character, they expend their en-

Fig. 2isan end elevation of the |

is a Slde elevation of
two impedance- -coils eonetrueted in accord-

Fig. 4 is an end

being separated by &-

“"When elt.her of the befm-e desembed apph- |

| eneee—-—the magnet or the lmpedence -¢oil—Iis
. included in the telephone-circuit, the lines of
- force produced by current OlI‘CLﬂELblllﬂ‘ in the
- "magnet-windings do not wholly traverse the
iron circuit- prewded for them. ' A few tend
to stra,y or emanate from premment or pro-
jecting portions of the iron c¢ircuit and to find

665,023

| j and 7, reepeetwely and are almost wholly

sul ppreesed thereby.

In the case of the mmedenee coil or of the
magnet designed to pr esent oreat impedance

to telephome current throu Uh its winding the
lines of forece useful as 1m pef]mee mreul-’ue

| wholly in the iron of the magnetic circait,

and thus since they are wholly eont&ined
within the eoppei tube, or thread it twice in
opposite directions, thes induce no currents
therein.

Kig. 6 1*ep1'esents plug-circuits adapted for

| use in telephone- switechboards, each compris-

ing a pair of eemleetmﬂ‘-pluws ke and [, united
hy..eenduetere 1 2, from the point of junc¢tion

70
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nf which a g'l“'Otl_le branech 3 is led to battery .

m.
trolling magnet 7 is interposed, Whlle in each

uround bmueh 3 an 1mpedance- -¢oil o0 18 lo- .
_eated

When a pair of plugs is in use, cur-
rent flows through the itmpedance- 0011 0 to
the plug-circuit and. thence to the telephones
at the united stations. The telephonic andu-
lations in this carrent produced by the sub-

‘station transmitting-telephones are not-prop-

agated to any appreciable extent through the
impedance-coil 0 on account of the mlpedd,nee
thereof. The copper tube 2 about the tmpe-

‘dance-coil prevents the induction of like un-

dulations in adjacent impedance-coils. The
telephonic currents traverse the windings of
the signal-controlling magnets n, however,

the mndmws of these magnets bemﬂ‘ of 10w
resistance, e,nd produce t,orreependmtrly an--

dulating lnafrnetlzatlon therein.  The mag-
neile elreults of these magnets are eomplete
with the encireling copper tubes, so that the
magnets serve efﬁelentlv todo w]mtevel work
is reqmred of them, while in this case also the

copper tubes. prevent induction between ad-
_']a,eenb magnets..

‘I claim as my invention— --

1. The combination with a core of mewneme

material and a magnetizing 'winding t:herefor
of a mass of maﬂ‘netle mdterlal fermmg a re-
turn-cireuit for the lines of force emanating

from said core, whereby a complete magnetic

circuit is formed, and an electrically- eenduet—
ing eireuit 611011‘011]3“‘ the core and the return-
elremt subetantmlly as described.

20 The combination with a mass of mag-
netle material formed to constitute a sub-
stantially closed complete magnetic eircuit,
of a magnetizing winding surrounding a por-

‘tion of said magnetic materml to produee in-

duction in the euemt ‘the remainder of said
magnetic material fermmﬂ‘ a return-circuit
for the lines of force emanating from the por-

‘tion surrounded by said wmdln ,and a closed

circuit of electrically- eenduetmﬂ' material in-
closing substantially the entire magnetic cir-

cuit, whereby the lines of force are confined

to the aforesaid closed magnetic circuilt pro-

vided for them, substantially as set forth.

3. The eombmatlon with a telephone-cir-
cult of an electromagnet having a substan-

y in mduemﬁ* current in the copper shells 4 131::1,113? elosed megnetle elreul’u and a Wmdmﬂ'

In each conductor 1 and 2 a signal-con-
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on one limb only of said magnetic circuit in | winding Surroundmg the same, and a tubu-

the telephone-cireuit, and a elosed electrical
circuit of low resistance associated with the
electromagnet in position to be threaded by
lines of force straying from the portions of
the magnetic ¢ireuit not covered by the wind-
ing, Subetammlly as described.

4. The combination with telephone- circuits
and magnet-windings therein located near
one another, of mmasses of magnetic material
arranged in substantially closed complete

magnetic circuits, the said magnet-windings

surrounding portions of said magnetic cir-
cuits to produce induction therein, the por-
tions not so surrounded forming return-paths
for the lines of force, and closed circuits of
electrically-conducting material having low
resistance, interposed between said magnets
and adapted to be cut by lines of force be-
tween one magnet and another, to shield each

magnet from the lines of force of other mag-

nets, substantially as desceribed.

5. The combination with an electromagnet
comprising a mass of magnetic nletella.l ar-
ranged in a subshanmally closed complete
metrnetle circuit, and a magnetizing-winding
surrounding a portion of sueh circuit, the por-
tion not 8o surrounded forming a return- -path

for thelines of force, of a tube or ring of cop-

per inclosing substantlelly the entlle mag-
netie cirenit, as described.

6. The eemblnetlon with telephone-mremts
and electromagnetic appliances therein, each
such appliance comprising a practically-
closed magnetic circuit and an ex¢iting-wind-
ing in the telephone-circuit encireling a limb

- of said magnetic eircuit, said appliances be-

40

“ing contiguous to one enether' of a tube of

copper surrounding both hmbs of the closed
magnetic circuit of each appliance, whereby
eless-td,lk between the epphenees is pre-
vented.

7. The combination with a tubular meﬂ‘net

comprising a magnetic core, a ma,gnet_lzmcr- |

lar shell of magnetic metenel inclosing the
core and its wmdmg, sald shelil being anited

‘with the core and forming a return- path for

the lines of force emenatmw from said core,
of a copper tube inclosing the tubular shell
of said magnet, substantially as and for the
purpose eet forth. -

8. The combination with & tubuler magneft
having a shell longitudinally slit to prevent
eddy- currents, and the armature thereof, of
a tube of copper surrounding the shell, as de-

scribed.

9. The combination with a telephone-cir-
cuit and a'closed bridge thereof, and a tubu-
lar magnet having 1133 wmdmﬂ* in the said
bridge end prowded with a Shell longitudi-
nelly slit to prevent eddy-currents, of a tube
of copper surrounding the said shell; where-
by the impedance of the magnet in the brid ge
is increased, while cross- ta,lk from the mag-
net is prevented as deseribed.

-10. The combination with a magnet com-

prising a core and the winding thereon, an

armature for the core and magnetic material
forming a return-cireuit for the lines of force
between the core and the armature, of a cop-
per tube encircling the said core and return-
cireuit, as described.

11. The combination with a telephone-cir- '

cuit and a closed bridge thereof, an electro-
magnet having a substantially closed mag-
netic cireuit in the said bridge, the magnetic
circuit of the electromagnet being formed to
prevent the formation of eddy-currents by
changes of current in the magnet-winding, of
a shell of good conducting material surround-
ing the closed magnetic eircuit, as deseribed.

In witness whereof I hereunto subscribemy

name this 18th day of May, A. D. 1897.
FRANK R. MCBERTY

Wltnesses .
ELrLA EDLER,
GENEVA STEVENS.
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