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PATENT OFFICE,

FRED C. HUGHES,

OF DETROIT, MICHIGAN.

DUPLEX MULTIPLE M ETALLEI_C?TE LEPHONE SYSTEM.

SPEGIFICATION fmmmg part of Letters Patent 1\T 0. 646 121, dated Mamh 27, 1900

- Application filed January 29, 1398 werial No. 668,465,

(No medel )

To all whom it may concern:

Beit known that I, FRED C. HUGHES, a citi-
zen of the United btates residing at Debrmt

in the county of Wavne, State of ’\i[lchw*au |

have invented certain new and useful Im-

provements in Duplex Multiple Metallic

Telephone Systems; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the mvenuon such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawmﬂ's, and to
the letters and figures of reference marked

thereon, which form a part of this specifica-
tion.

This invention relates to a duplex multi ple

metallic telephone system; and it consistsin
the construction and arrangement of parts

in the claims.

The objeets of the mventlon are to promde |

a multiple metallic telephone system wherein

multiple portion of- the beerd from the an-
swering-jacks, thereby reducing the cross-
talk” and increasing the eleetlo eapemty of

the line; to provide means for breaking the |

auxiliar y line at the answering-jack, thereby
leaving the annunciator on the line to serve

as a disconnecting-signal; to provide a cord
and plug carrying an eleetmc current toserve

as a test and to provide a current to breéak

the annunciator-circuit; to provide a listen-

1ng and ringing key of 51mple and cheap ¢on-

stl uction, whleh serves as a switeh or cireuit- |

changer; to provide a spring-jack capable of
car rymﬂ' the linesof the two subscribers’ tele-

phones, and to provide means for connecting |

These objects are
attained by the construction and association

to each of Said telephones.

of parts illustrated in the accompanying
drawings, in which—

Figuare1is a diagrammatical view 1llustrat-
ing thls 1mp10ved telephone system in its
normal position. Fig. 2is a per spective view
of astrip containing a series of spring-jacks,
like parts being broken away. FKig. 31 is aplan

view of a E:tI‘lp of jacks looking a,t the. rear
Fig. 4 is a diagonal eeetlon on line

thereof.

‘44:0fI‘i0' 3.

_tlon

lines or substations.
used in this system are three in number, com-

Fig. 5is a pelspectwe view Of
3 spring ,]aJeL. carrying a series of contact-
springs. IFig. 6 is a like view of the hollow

insulating core or tube, showing the slots and
grooves therem in which said contact-springs -
Ifig, 7is a transverse section on
Fig.8isanisometrical view

are located.
line7 7 of Fig. 5.
of one of the eont&ot-sprmes Fig. 91is a plan
view of one of said springsin process of forma-

plates or armsof the circuit-changer orswiteh.

Fig. 14 is a view, partly in eectlon as on line

14 14 of Fig. 16, showi ing the relative position

of the contacts of the circuit - changer or

switch with respect to the spring- termlnals_
“of the line.
hereinafter fully set felth and pomted out |

Fig. 15 is an inverted plan view

of Kig. 14. Fig. 16 is a diagrammatical view

of this 1mproved multiple telephone sys-
tem, showing eonnectlon made between sub-

- serlbers
the arrangement is such as to enable a very |

large number of substations to be conneeted'
to one SWltchbemd to provide means for au-
tomatically. d1seonnect1nn' the jacks on the

This telephone system is termed a ‘“duplex

| mulblple metallic system ” owing to the fact
that by its use double the number of substa-

tions may be connected to one switchboard

over the ordinary construction.

The spring-jacks of this system are duplex

or are provided with a double series of con-

55
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Higs. 10, 11, 12, and 13 are. seetlona,l-'-"""' |
views ehowuw the manner of mounting the
,Sprmfr-tel mlna,ls of the lines and the contac‘r
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tacts, enabling twice the number of substa- |

tlons to be conneeted to a single switchboard.
In illustration of this it may be stated that
all substations from one to five thousand in-
cluswe are connected to the first serlee of

‘said contacts, while all substations over five

thousand and inelusive of ten thousand are

connected to the second series of said con-

tacts, thereby obviating the necessity of two
switchboards to aeeommodate ten thousand
The connecting-plugs

prising an answering-plug and two- callmﬂ'-
plugs, one of which callin g-plags carries con-
tact-surfaces for the first series of contacts of
the jacks, while the second plug carries con-
tact-surfaces for.the second series of contaéts
of said jacks.

An illustration of the normal eondition of
this system is shown in the diagram Fig. 1,
in which A and B designate two Subserlbers
telephones, respeetwely both of whose lines

| are connected to each of the spring - jacks

QO
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B’ of the switchboard B, as Shown, which !

spring-jacks are provided with six contacts
insulated from one another. The circnit of
subseriber A comprises the lines a a’, which

include the spring-contaets ¢ b of the annun- |

ciator-jack A’ and which continue to the mul-
tiple portion of the board, being connected to
the contacts ¢ ¢’ of the first series of contacts
of each spring-jack. The annunciator-cir-
cuit of subscriber A consists of the lines ¢ ¢/,
which include the actuating-coil C of the an-
nunciator D' and a ecircuit-breaker d and
which are connected with the lines a a’ of
said subseriber. The circuit-breaker d of
said annunciator-circuit is actuated by a coil
or electromagnet C’, which is included in a
grounded auxiliary line ¢”, said line includ-
ing the spring-contact d' and the contact-col-
lard” of the spring-jack A’and terminatingat

the contact ¢” of the first series of contacts of

the spring-jacks of the board.

The above description of the cireuit of sub-
scriber A also applies to the circuit of sub-
seriber B, with the exception that the lines

25 ff of SlleOIIbGI I3 are connected with the
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contacts ¢+ 2" of the second series of contacts

of the multiple jacks I3’ of the board, said .

lines including the spring-contacts g ¢’ of the
annunciator-jack D and having connected
thereto the lines i £’ of the annunciator-eir-
cuit, in which is located the annunciator-ac-
tuating coil or electromagnet D', which actu-
ates the annunciator orshutter D", and which
annunciator-circuit also includes the circuit-
breaker ¢', actuated by the coil C”’ of the
agrounded auxiliary line 5, said auxiliary line
including the spring-contact i’ and the collar
h' of the annunciator-jack D and terminating
at the contacts 7’ of the second series of con-
tacts of the jacks B'.

The set of plugs used in this improved sys-
tem comprises three of three lines or conduc-
tors each, of which plug E is the answering-
plug and ‘the plugs K’ and E' are the calling-
plugs. It will be observed that the contact-
surfaces m m' m' of plug E', to which its three
conductors are attached, are near the base of
said plug, while the contact-surfaces n n' n”
of plug E", to which its conductors are at-
tached, are located at the outer end of said
plug.

The purpose of using the two plugs K" E”,
with their different sets of contact-surfaces,
is to enable connection to be made through
the answering-plug with either the first or
second series of contacts of the jacks B'. For
instance, where connection with the first se-
ries of contacts of the jacks is desired plug
E'is used, and where connection with the sec-
ond series of contacts of said jacksis desired
plug E” is used, so that the operator is en-
abled to determine by the number called
which of said plugs to employ. The cordsof
said plugs carry the conductors o o', forming
a line which unites all of said plugs through
their contact-surfaces, in which line is located

646,121

tact-arms adapted to pass between the spring-
terminals r 7' of said lines and cross between
them to effect a continuity of said lines be-
tween said plugs, asshownin Fig. 1, in which
the contact-arms s of said circuit-changer or
switch are shown lying between said spring-
terminals. A further purpose of said circuit-
changer is to throw the generator-current car-
ried by the lines #", having the spring-termi-

nals £, onto the conductors o o' of said plugs

by actuating said circuit-changer so as to
carry its contact-arms s’ between the spring-
terminals £ of the generator-circuit and the
spring-terminals r of the lines of said plugs.
It is also the purpose of said circuit-changer
to place the operator’s instrument G, whose
lines ¢’ are provided with the spring-terminals
', in communication with the calling sub-
scriber through the answering-plug K by ac-
tnating said circuit-changer so as to carry its
contact-arm s’ between the spring-terminals
' of the operator’s line and the spring-termi-
nals 7' of the conductors of the plug K.

To more fully illustrate the construction
and operation of the switch or eircuit-changer,
attention is called to Figs. 10 to 15, inclusive,
in which Fig. 14 shows the circuit- changer
mounted upon a suitable table H, from the
under side of which a shaft or rod II' is sup-
ported by the depending brackets IHI"'. Upon
this shaft orrod H' is mounted a metallic tube
v", adapted to turn upon said shaft and hav-
ing thereon an insulating-sleeve v,upon which
are mounted a series of contact-arms in pairs,
the twoarmsof each pairstanding in the same
plane; but each pair of arms occupying sepa-
rate planes with respect to the other pairs.
These contact-arms are insulated from each
otherbyinterposed insulating-washersI" and
the whole securely clamped together by the
nutsv’. The relative positions of these pairs
of contact-arms areshown in Figs. 11to13, in-
clusive, in which Fig. 13 shows the lower and
outer arms s', FFig. 12 the middle pair of con-
tact-arms s, and Fig. 13 the upper and inner
pair s''. The spring-terminals of the lines of
the plugs, the generator, and the operator’s
telephone are indicated in Ifigs. 10, 14, and
15, illustrating their manner of mounting,
which is similar to that of the contact-arms
of the circuit-changer and between which said
contact-arms are adapted to ¢ross to close the
circuit, as before described, said spring-ter-
minals being separated by a series of 1nsu-
lating-washers 1. It will be observed that
but one set of said contact-arms can be in con-
tact with said spring-terminals at one time
and that the circuit-changer has three posi-
tions in which each set of its contact-arms 18

broughtintocontact withitsrespectivespring-

terminals of said lines. The operation of the
circuit-changer is effected through the vibrat-
ing lever I, which is mounted upon the sleeve

v" and projects through a slot I' in said table,
the length of said slot being suificient to per-

mit of the swinging of said lever, as indicated

a switeh or circuit-changer If, carrying con- | by dotted lines in IFig. 14, to bring the con-
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tact-arms carried by smd sleeve suecesswely ! contact smfaees of the plud' B,
into contact with their corresponding spring-

terminals. Enn'an*mn' the upper set of said

contact-arms. s’ is a spring v, which yields as

the lever is swung to bring the lower contact-
arms s intoen ﬂ'aﬂement with their spring-ter-
minals and Wthh upon the release of said
lever returns the circuit-changer to its nor-
mal position, as shown, in which the middle

set of contact-armsis 111 engagement with the.

contact-terminals of the lines of the plugs

The spring-jacks employed in this 1mpr0ved'
system are illustrated in detail in FKigs. 2 to-

9, inclusive, and consist, as will be seen on

referrmﬂ' to said ﬁcrures, of a block or strip of

1nsu1at1nn' material in which are a number of

adjacent sockets, a hollow core adapted to
enter said sockets and provided with a num-

ber of lonﬂltudm&l channels and transverse
slots at the ends of said channels_openmﬂf

through said core to the interior thereof, said

lonmtudmal channels being adapted to re-
ceive the contacts of the mek whose contact

end portions pass through said slots and lie

within the hollow of .5a,1d core in position to
receive and engage the contact-surfaces of the
plugs.
suitable material. The socketsJ’, formed in
said block, are of such size as to fanugly re-
ceive the hollow cores J'', which fit therein,

their outer ends standmg flush with the faee

of said block. The base of said soekets I8 pro- |

vided with a reduced aperture w' for the re-
ception of the plug, which is inserted in said
aperture to reach the contacts within the
core J''. It will be observed that the pe-

riphery of each core is provided with six

longitudinal channels«” of different lengths.
At the termination of each of said channels,
at the forward ends thereof, 1s a transverse
slot ', which opens through to “the interior
of the core, as shown in Fig. 7. These trans-
verse slots v permit the curved right-an-
ogled ends w of the contacts K to enter and

lie within the hollow of said core, while |

the body portion of smd contacts is con-
fined within the channelsw'’. These contacts

are formed, preferably, by bendmfr a wire of

suitable gage upon itself, so as to form an eye
w' for attaching the line - wires, while the

meeting end pormons of said wire are bentat

- right ann'les to the body portion and curved

| 55
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outwardly as at 20, so as to form a yielding

loop, which will closely embrace the contact-
surfaces of the plugs. The initial.step 1n
forming these contacts is shown in Fig. 9,

while the completed contact is shown in Fig.

8. The contact ends w of said contacts lie
within the hollow core and conform thereto,
standing distant from the inner wall thereof,
50 as to permlt the curved portions w to y1eld
as the plugisinserted in and withdrawn from
the jack, as clearly shown in Fig. 7.
Bythearrangement justdescr ibed a spring-
jack isformed carrying six contacts, three of
which are adapted to be engaged by the con-

tact-surfaces of the plug E'and three by the |

The block or strip J may be of any

‘the annunelator or shutter D".

‘The chan- - - .
nels '’ in the longitudinal periphery of the
eoresJ’’, in which the bodies of the contacts

°

K lie, prevent said contacts from projecting

beyond the periphery of said cores, enabling
“said cores to be inserted in the Soekets J! of o
the block orstrip J, whereby eachof said con-
tacts is securely retamed in place, as clearly
.shown’in Fig. 2, while the projecting ends of

said contacts are rendered 1eadlly accessible
for attachment of the line-wires.

in FI“‘S 2 and 3, four of the contact earrymg

cores J" may be securely retained in said
sockets by means of a single screw L, whose - -

head- is sufficiently large -to engage four of
said cores when screwed into the block be-
tween four of said sockets. This arrange-

‘ment also facilitates the repairing of the
switchboard, as it renders any one of the
,sprmn‘-gacks readily removable without in
‘any way interfering with the other jacks of

the bOELId and. enables the removal, repair,

and replacing of a sprlnﬂ'-gaek to be &unply_ -
‘and readily aceomphshed The block.J, as

75

By arrang-
ing the sockets J' in double rows, as shown
8o

well as the contact-carrying cores J”, is made |

of suitable insulating material, prefembly of
vuleanized rubber, Whereby the contacts of

95

the jack, although closelv assembled, are per-

fectly insulated from one another, pl_oducmn*

‘a simple, cheap, and efficient Jack

~ The operation of thisimproved system will

be explained with reference to Figs. 1 and 16.
A call from subscriber B will cause a current

to flowover thelinesof saidsubscriber, there-
by energizing the electromagnet D’ and drop
The answer-
ing-plug E is then inserted in the answering-
jack D, bringing its contact-surfaces! [’ into
en D'agement w1th the spring-terminals ¢ g of
the lines of said subscrlber at the same time

spreading said sprmg—termmals so as to open

the lines of the subsecriber B at the contact-

points x of said jack D, thereby cutting off the

ICO

16:5"

110

multiple portion of the board and increasing

the electro efficiency of the lines of subser 1bel

B. Asthe spring-terminal ¢ in said jack Dis

crowded outward by the insertion of the an-
swering-plug

the contact /i’ from the collar &'’ of the ground-

‘ed line, including the electromagnet C", pre-

115

Jitalsomovesthe contact-pointof

venting the aetuatwn of the cu'cmt breaker

g’ and the opening of the annunciator-circuit
of subscriber B by a flow of current from the
contact-surface [’ of said answering-plug,
thereby leaving said annunciator on the line
of said subscriber to serve as a disconnect-
ing-signal. Upon theinsertion of the answer-

ing-plugin the jack D the operator moves the
~eircuit-changer F so as to bring the contact-
arms s thereon between the spring-contacts.

t''v', thereby connecting the operator’s 1nstru-
ment with subscriber B through thelineso o’
of the answering-plug. Upon ascertaining
the number desired by subscriber 1B one of
the calling-plugs is inserted in the jack of
the number called. In this instance we will

120

125

130
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‘say that the number called is below five thou- |

sand and that the plug used is plug E’, whose
contact-surfaces are adapted to engage the
first series of contacts of the jacks. The
switch or circuit-changer F is then moved to
carry its contact-arms s’ between the spring-
terminals { r, thereby throwing the genera-
tor-current onto the lines of the plugs E' and
ringing the subsecriber called. It will be ob-
served that as the circuit-changer is moved
to throw the generator-current onto the lines
of the plug E' the contact-arms s” of said

‘switch or circuit-changer are carried from

contact with the spring-terminals 7/, thereby
opening the line to subscriber B through the
answering-plug and preventing the ringing
of said subscriber. After the ringing of the
subscriber called the cirenit-changer T is
moved so as to bring its contact-arms s be-
tween the terminals 7 7', thereby connecting

- the calling subscriber and the subsecriber

30
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called through the lines of the plugs E E'and
establishing the talking-circuit, which posi-
tion of parts is clearly shown at the left of
Kig. 16. 1t will be observed that all of the
plugs carry a third core or line z. This line
Z includes a battery 2z’ and leads to the con-
tact-surfaces I m'" n'’ of the respective plugs.
Therefore when a connection is made-between

two subseribers, as shown at the left of Fig. |

16, the current carried by the line z flows
through the contact-surface m'’ of the plug
E’, through the contact ¢’ of the jack engag-
ing said contact-surface of the plug, and on
line ¢” through the coil C' of the circuit-
breaker and opening the annuneciator-circuit
of A, the subsecriber called. This current
flowing through the line 2z of the plugs passes
through the contact-surface I’ of plug E and
the collar "', embracing said contact-surface,
onto line /i to the multiple portion of the
board and through the series of short conduc-
tors 2 to a series of plates 3 on the face of the
board, thereby serving as a test, as the opera-

tor is enabled through the test-plug M, Fig.

16, the end of which may be placed against
sald contact-plate 3, to determine whether or
not the line is in use, for should there be a
current lowing through the line 7 said cur-
rent will pass through the plug M and ground-
ed line v, carried thereby, within which is an
electromagnet N, which will be energized by
the passage of said current and cause a stroke
upon the bell O, indicating that the line is in
service. In like manner a test for the first
series of contacts of multiple jacks is pro-
vided through the lines e”, which are con-
nected with the first series of contacts ¢” of
the jacks, which contacts may be touched by
the end of the plug M to determine whether
or not the line connected therewith is in
service.

Should subseriber B desire connection with
a substation numbered above five thousand,
which forillustration issubsecriber A", (shown
on the right of IFig. 16,) plug E” is employed,
whose contact-surfaces engage the second se-

ries of contactsof the jacks, asshown, thereby
placing subseriber A" in communication with
subsecriber B in the manner before deseribed,
while the plug E' remains unemployed.

It will now be understood that by means
of the construdtion and arrangement herein
shown and described a much greater number
of substations may be connected to one switch-
board because of the fact that each of the
multiple spring-jacks is connected with a du-
plex or double system, each system of which
may be readily connected with any subseriber
through the employment of the series of three
plugs and their connecting-cords, effecting
great economy in space and in the cost of
switchboard construction. |

Having thus fully set forth this invention,
what is claimed is—-

- 1. A double multiple meta,llic-telephone.

system, each line of which is provided with an
answering spring-jack, a circuit-breaker at

"6

75
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sald answering-jack, and an annunciator-cir- -

cuit, a series of connecting spring-jacks for
each line placed one on each board, each of
sald connecting spring-jacks having a double
set of contacts and a double system connect-
ed therewith, a set of three plugs united by
conductors and having a series of contact-sur-
faces thereon, one of said plugs being adapt-
ed to be inserted in the answering-jack, and
each of the other of said plugs being adapted
to be inserted in each of the multiple jacks
of the board to connect with each of the two
systems, respectively, which are connected
with said jacks.

2. A multiple metallic telephone system
each line of which is provided with a distinet
answering spring-jack, an annunciator-cir-
cuit and an annunciator-circuit breaker in
circuit with the answering spring-jack, a mul-
tiple of connecting spring-jacksfor eachline,
sald answering spring-jack, multiple connect-
ingspring-jacksand annunciator,normallyin
circuit with the subscriber’s instrument, the
line from which first passes to the answering
spring - jack and thence to the connecting
spring-jacks to the contacts of which latter
jacks said line is permanently connected, a
set of plugs carrying connecting-lines, and
means for antomatically breaking the lines at
the answering spring-jacks only upon the in-

Q0

102

105
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115

sertion of the answering-plug therein to cut

out the entire multiple portion of the board.

3. In a circuit-changer or switch, the com-
bination of a series of insulated springs form-
Ing contact-terminals, said springs standing
approximately parallel in the same plane, the
rotary insulated sleeve carrying a series of
insulated contact-arms, said arms comprising
pairs which stand in separate planes, the arms
of each pair being independent and insulated

from each other, and means for moving said

arms so as to bring each pair successively be-
tween the corresponding spring-terminals so
as to cross between said terminals and change
the circuit therethrough.

4. Inatelephonesystem, aspring-jack com-
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prising an insulating-body having a socket |
therein, a removable hollow core of insulat-

ing mateual adapted to be seated in said

socket an aperture through the wall of said

core, a contact having its end portion project-

ing throuﬂ*h sald apertme and lying within

the hollow of said core, and its body portion

confined between sald core and the wall of
sald socket.

5. In a spring-jack, the combination of an
insulating-body, of a hollow core of insulat-
ing material adapted to be seated insaid body,
said core having a series of apertures open-

ing through the Wall thereof and peripheral

eha,nnels lea,dmﬂ' from gaid apertures, a series
of contacts whose contact end portions pro-
ject through said apertures into the interior
of said core and whose body portions lie in
sald channels and are confined therein by the
embracing wall of said Insulating-body.

6. A spring-jack comprising an insulating-
body having a socket therem a removable
hollow core of insulating matemal adapted to
be seated in said socket an aperture through
the wall of said core, and -a channel in the
periphery of the core Ieadmﬂ' from said aper-
ture, a contact having its end portion pro-
jecting through said aperture and lying with-
in the hollow ¢ of the core and its body portion

3o lying in said channel.

7. In a spring-jack, the combination of an
insulating-body provided with a socket there-

in and having an opening through the base
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of said socket, a removable hollow core of in-
sulating material adapted to be seated in said
socket a,nd whose interior opening registers

‘with the aperture in the base of said socket,

a contact having its end portion extendmﬂ'
within the hollow of sald core and its body
portion confined between said core and the
wall of said socket.
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8. In a spring-jack, the combination of a

hollow tube of insulating material having a

longitudinal groove in the face thereof, a con-

tact -spring formed with an eye at one end for
a,ttaehment of a wire and provided at the op-

‘posite end with bent end portions describing

the are of a circle and standing at an an-:rle

to the body thereof, said bent nortlon being

adapted to lie mthm the hollow of said tube
and receive the plug when inserted in the
jack, substantially as set forth.

9. In a spring
bending a wire upon itself to produce an eye
at one end for attachment to a line-wire, the
meeting opposite ends of said wire being bent
at right angles and formed into a half- clrcle
to embmce the contact-surface of the plug
when inserted in the jack.
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-jack, a spring formed by
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In testimony whereof I sign this speclﬁca- 66

tion in the presence of two Wltnesses
FRED -C. HUGHES.

Witnesses:
CHAS. MARTIN,
E. S. WHEELER.
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