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| Iphone lines at the central office consists in at-
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1ngs, forming

necting-socket.

UNITED STATES PA [E‘NT OFFICE

EVERLYN B HAMILIN, OI‘ (‘HIOAGO ILLINOIS ASSIGN OR TO POST & CO., OF
OI\TCINNATI OHIO.

FTELEPHONE S'WITCH-'-B’OAR-D.'

SPECI“‘IC‘ATION formmg part of Letters Patent No. 2’?’9 747, dated June 19, 188'“

Application tllnd October 7,

To all whom it 7}@@7/ CONCEer, . :

Be it known that I, DVFRLYN B. HA‘\ILN
of Chicago, in the eouuty of Cook and State of
Illinois, h‘we made certain new and useful Tm-
131*evements in Telephone Switch-Boards; and
I do hereby declare the following to be a full
clear, and exact descuptlon of the same, suf
ficient to enable one skilled in the artto which
my invention belongsto makeand use thesame,
reference being h‘]ﬂ tothe accompanying draw-
‘a part of ﬂns sl}eelheetlon in
which—

Figure 1 Sheet I, is a perspeetive view of
the sw1teh boaa'd I‘10 2, sheet I, 1s a.per-
spective view-of one of the Pins Eblld its, con-
Fig. 3; Sheet 11, is a rear cle-
vation of the board. Plg 4, Sheet I1, is a pel-
spective view of the eprmn-snfltehes Fig. 5
sSheet 111, is a plan view of a modification in
the 11"121110 ement of the switches; and Fig. 6,

Sheet 111, isadiagramshowing a method et con-

necting the telephone lines of several boards
at a central office.

Similar letters of reference in the several fig-
ures of the drawings indicate the same parts

My invention has for its object to provide
an improved system of making telephonic con-
nections at the exchanges or “central offices of
telephone-lines, and to simplify and improve
the Gonstruetlon of the SWlteh boards an d thelr
connections.

The usual method of arranging SGlJ’Ll‘Ebte tele~

taching the endsof the line-wires to separate
metalhe sockets placed on or in a switch-board:

To connectany two of theselines for thepurpose
of establishing communication between any
two subscribers, two pins or 1)11108 Jjoined. to-
gether by awire ‘éord are inserted 1n the metal

'soekets forming the terminals of such lines.
Tt frequently happens, however, that in the |

course of business so many conneetlens are
mzule on a board that the crossing and inter-

eauses him to err in 111&1&:1]10 the eonneetlons

- called for.

The first part of my invention is designed

to 1'emed5r this defect; and to that end it con-
Slsts n Jommg eaeh line-wire Wlth 2 me’m]llc . C:, mld henee I designate them as

|

18:”

strip or wire connection on the board so ar-
ranged with respect to separ ate inetallic pin-

strips that a connection shall be made between .

them by 1nserting @ metal pin through the pin
strip, and one of said line-strips bem
to another for connecting two ]mes by in-
serting a pin in the pin-strip of both lines.
The line-strips are permanently attached to
the board and take the place of the cords con-
necting the pins. The latter are therefore

the board 18 prevented from: belnﬂ obstr ueterl
to confuse the operator. - -

Another feature of my invention consists in
combining a disconnecting-drop with a tele-
phone- 1111e 50 as to be thrown down at the ex-

change by a person who has been using a line,
| to announce the fact at the exe]mnﬂe that e
has ceased talking and that the hne 1s clear

for other eenneetlons

The invention also consists in the means for
throwing the telephone at the exchange into
the en*emt of two subscribers’ lines for the

purpose of aseeltmmnﬂ if thejf are pr eperhr
| connected.

The-1111*'e11t10n_fm‘thel' consists in connecting
two or more telephone switch-boards at the
central office by joining their corfesponding
pin-strips to each other so as to continue each

set throughout all the boards of the group, and-

in detaehmﬂ' the disconnecting-drops and tele-

phones from all the boards bt one, whereby

when- all the boards are not 1*eq111red for con-
stant use two or more may be thrown together,
S0 as to make one board, in effect, to be :man-
aged by one operator. | t
’_I‘he invention also consists in connecting the
lines of one board with those of another board,

while the independent operation of each is pre-
served, to connect any two of its lines.

In the accompanying drawings, A represents

a wooden switch-board of the ordinary or any

preferred size and form, provided upon its

Joined

50

free to be separately shifted, and the face of 6¢

76

8o

QO

face with parallel metal Stl"lp& b b, arranged 1n

sets of two, as shown at B, a sufﬁclent 1111]111)61‘
of such Sets being employed to accommodate
the business of the board. Theyare perforated
at regular intervals to receive a plug or pin,
‘Cpin-strips.’?

95
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Similar perforated strips, D, are also arranged
on the board above the sets B; but instead of
being local asto that board, they are employed
to combine the lines of one board with those
of other bhoards at the central office, as T will
presently deseribe in detail, and hence T term
them ‘“combination pin- St].‘]_p‘% 7 Kach board
is also provided with a single perforated strip,
IE, placed below all the others, and it is used
in making the connections with the eall and
telephone, and is therefore termed the * call
and telephone strip.’”’
18 needed for each board. |
I' I' are the mmm]ma.t.or-{11_*01)&?,‘ located at
any convenient point on or off the board, and
having their wires running to a common
oy ound. | |
H H are parallel metal strips or wires ar-
ranged on the back of the board, at right an-
Ul(}RTO the strips B D £ on its face, but hm g
no connection therewith or w 1‘rh each 01]191
excepting as it 18 made by the pins, as | will
presently deseribe.  The strips H, which, for
convenience of deseription, I call “lme %1111)% &
each connecets at one end \uﬂl a line-wire, I
as shown 1n Fig. 3, forming, 1n effect, a (*011-
tinuation ther eof and therefore the line-str 1PS
on each board are equal in number to the
number of lines. Kach line-gtrip has a connec-

tion with an annuneiator-strip, J, on the face

of the board when a pin, C, 1s Inserted 1n an
annunciator-strip, and each annuneiator-strip

1s connected with an annuneciator-drop by ¢

wire, I, on the back of the board.

The pin connections between the strips of |

the board are made by the metal-pointed pins
C and the metal tubes or soekets G, let into
the board.

The tubes are seated in recesses of the boax d
so that .their serew-shanks ¢ shall pr Q]eet
through 1t and through the line-strips to form
a metallic connection therewith. DBy apply-
1ng nuts to the ends of the. shanks the tubes
are locked in the board and the line-strips
fastened in place

The open ends of the tubes terminate in the
board a short distance from the strips on its

- face, s0 as toinsulate them from the line-strips.

50
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When the pins are inserted in the pin-strips
their points enter the tubes, and thus form me-
tallie connections between the pin and line-
strips.

If desived, the tubes or ]:)ms or both, may
be slotted 10 form eclastic connections between
them, and thereby insure a move per tect con-
tact.

Themag neto- engine employedin making the

alls is attached to a binding-post, 1, on the
back of the board, and this, bya wire, M, con-
nects with an anvil, N, upon which rests the
free end of a spring, O, whose opposite end is
joined to the call-and- telephone strip K bv
wire-or other connection, P.

The spring O is oper ated by a push-pin, O,
on the face of the boar d, to break the connec-

B 111 one of ﬂlmo c#[1 iPS

the board are
also connects with one of the bmdmg-posts of

i - o - DY, 7AT

oround onto the telephoné for the. purpose of

‘rlekmﬂ
) The 1 te]ephone 1s connected to binding-posts
Q@ on the board, one post being joined by a
wire, R, to ‘Lbl‘ldﬂe S, placed over that end
of Sp]"l]lﬂ O Wh](‘h be‘u"s upon the anvil, and
the other post forming a ground- connection
for the telephone through ﬂle wire T, break-
spring U, and block W to which the m'omld
wire 18 attached.

X X are disconnecting-drops placed on on
oftf the board at any convenient point, one for

each set of local connecting pin-strips B, and

marked to correspond 11101 ewith. One wire,
Y, from each of these drops. is connected di-
l.e(*ﬂy with one pin-strip of a set B, and the
other wire, Z, 1s connected with the other Pin-

strip of the same set through the medium of a

flat spring, A’, and anvil B, upon which the
free end of the spring bears. Omne spring and
one anvil are used with each disconnecting:-
drop and each set B of pin-strips, and they arc
placed at any convenient point on or off the
board.

¢’ (Y are flat springs fumun ed on the back
of the board, under the spring U,with the free
ends benemth the free ends of the springs A’
from which they are insulated by small 1111}1)(31

or other blocks, f?’ 1mserted i1n -one or the other

spring, and thev are also insulated from the
Spring U by similar blocks, ¢, as shown in

30,

00

99

Ifigs. 3 and 4. 'The ends ot the springs (7 on |

connected by a wire, /7, which

the telephone. These springs and thelr con-
nections are employed in throwing off the

oround from the telephone and in plamnﬁ 1]10.

Tatter in the circuit of two lines. A wire, (¥,

connects the other binding-post of the tele-
phone with one of the b]__ldge% H’' over the
springs A’ of the disconnecting-drop attach-

" ment, ﬂle series of said b]'ll]UE‘% being joined

tog ethe]‘ by a continuation ot the wire. Tach
br 1dﬂe H’ is further ]omed by a wire, I', to
additional bridges, J’, over the spnng& (_“"?' as
shown in FKig. 3.

Push-pins "K' on the fa,oe of the board are
arranged to be pressed against the e springs (7
for thmwmﬂ the telephone into the cireuit of

any two ].ines, and for lifting the spring U off

the block W to break the ground-connection.

Instead of using a single long spring U for
the whole number of lines, 1 preter to use a
short spring for each line, as being the best
and most practicable ar mnﬂ ement.

The operation of the switeh - board thus

far described is as follows: The pins C nor-
mally occupy the position shown in Fig. 1, to
connect the annunciator-strips J with their
respectiveline-strips. - When, therefore, a call
is made upon any line, the magnet attracts an

100

105
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120

armature of the annunelator and releases the

drop connected with that line. To answer

| such ecall, the operator at the switeh-board

shifts the pin on that line from the strip J to

tion with the magneto- Lnﬁl_ne and to throwthe | the call-and-telephone strip E, thereby break-
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ing the connection with the annunciator-drop
and connecting theline-strip with the call-and-

telephone strip. He then operates the engine

to produce the necessary current for answer-
ing the call. _
attention of the exchange is attracted, the op-

~erator throws the telephone into the line by

‘pressing in the push-pin O* to hold the spring

O against thebridge S. This establishes a cir-

IO

- - If, now, the operator, beingin telephonie com-

.. "

20

LQ'S

the line-strip of said line. _ |
pin of the line called for from its annunciator-

cuit from the ground throughblock W, spring
U, wire T, the telephone, wire R, bridge S,
and wire P to-the call-and-telephone strip E,

and from thenceto theline, asabove deseribed.

munication with the person who has made the
call, receives his instructions to connect said
person’s line with the line of another sub-
scriber, he releases the push-pin’ O?, shifts the
pin Cof the first line to one strip of any set of
pin-strips for the purpose of connecting it with
He then shifts the

strip J to the call-and-telephone strip, oper-
ates the engine to make the call, and pushes
in the button O? to connect said line with the

telephone, so that hecan advise thesubseriber

of such line that he-is wanted by the sub-

~ geriber of the other line. Upon notification
~ that the  desired subscriber’s attention 1is se-

cured, the operator removes the pin C of the

line called from the call-and-telephone strip,

 and places it in the other pin-strip of the set

~ containing the pin of the ‘calling line, which
~ operation connects the two lines through their

35

. ;e

disconnecting-drops. To distinguish between
the calling and called line, the pin of the call-’

~ ing line is placed in the lower strip of the set

40

~ strip of the set.

and the pin of the calléd line in the upper
This enables the operator to
tell at a glance which line made the call.

-~ It will be observed that all the line-strips
~ cross the whole number of pin-strips, and that

- as the pin-strips are arranged in sets of two
. anytwo lines can be connected by selecting
the proper sets.or groups. For example, re-.
- ferring to Fig. 3, if the left-hand line is to be

- connected with the right-hand line, the" first

 pin is placed in the lowér pin-strip of the sec-

50

ond set from the bottom of the board to con-

nect with the left-hand line-strip. The other
pin is placed in the upper pin-strip of the

same set to connect with the right-hand line-
strip. The telephone-circuit—taking this con-

~ nection for illustration—is from the left-hand
tc line and line-strip through the lower pin and |

pin-strip to the connection with the wire Z,

 thence through said wire, the anvil B, spring

60

A’, and the remainder of wire Z to the discon-

necting-drop. Fromthedropit passesthrough

wire Y to the upper pin-strip of the set, and

from thence to the third line-strip and its line.
The circuit is relatively the same in all the

- gets and lines connected. __

For the purpose of enabling the 0per_at0r to

tell when two lines are properly connected and -

Having thus announced thatthe

priate push - button K'. )
against the spring €, lifts U from the block W

P

cuit of the two lines by p‘ressing in the appro-

to throw off the ground and forces said spring
C’ against the bridge J'.

said spring against its bridge H'; but thereis
no connection between the three springs by
reason of the insulators d' €. The cireuit 18

then from one part of wire Z-—say the short

| The same movement.
lifts the spring A’ from the anvil B’ and bears

This, by bearing

70

75

part, as shown in Fig. 3—to the other or long

part of said wire through the block B, wire
T/, bridge J’, spring €', and wire f” to the tele-
phone, thence through the telephone, the
wire G, bridge H', and spring A’ to the long

part of wire Z, the telephone being thus kept

in the circuit as long as the pressure isapplied

to the push-button. By this means the opera-
tor is enabled to determine whether ornot the
two lines are properly connected.
persons have ceased talking over the connected
lines, one or the other, by calling back, causes
the disconnecting-drop of the two lines to 1all,

and thereby-announce at the exchange that

When two

QO

the lines are clear. By employing the line-

strips and pin-strips to make the connections

between lines, cords for joining the pins are

dispensed with, and the face of the board 1is

kept clear and unobstructed, so that the op-
erator is enabled to distinctly and rapidly
trace all the connections without confusion or
mistake. . | - o

- Fig. b of the drawings shows a modification
in the means for breaking the line-connections

with the annuneciator-drops and connecting a
line with the call and telephone.
the call-and-telephone strip E is not used; but

in its stead the face of the board is provided -~

| 105

‘I but disconnected therefrom. Their proximate -

. edges are recessed, so that a pin, €, inserted
in an opening in the board between themshall . -

touch their edges to effect their connection.. . =~ -

‘The upper plate of each set is connected by a |
‘wire, U’, with the annunciator-drop. of its line, - ..~ N
‘and the lower plate has a metallic connection - = -
on the back of the board with the free end of- :
a flat spring, M’, which isspanned by a bridge, ~— =

115

with two metal plates, I’ I/, for each line-strip,

N’. A second spring, O, is secured to the back
of the board and rests at one end upon the
metal block by which the spring M’ is held in

place, thereby making a connection between
the two springs. = A bridge, P’, spans the
spring O’, and each spring is provided with a

push-pin on the face of the board, as shown by .

95
100 L

In thiscase

AU |
LY

120

dotted linesat Q. The lower ends of the line-

strips are each connected by a wire, R/, to the
fastening-blocks of the springs O', while the
bridges N’ connect with each other and the tele-

‘phone through wires &'. - The bridges P’ con-
‘nect with each other and the engine by means |

of wiresT'. ' The circuit from the line-strip to
the annunciator-drop is through the wire R/,
springs O’ M/, pin C, plates I/, and wire U’
To use the engine the spring O’ is pushed 1n

125 .

I30

at- work, he throws his telephone into the cir- | against the bridge P’, and to nse the telephone
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the spring M’ is pushed against the bridge N’
and there held while the telephone is used.
These are the temporary disconnections pre-
paratory to connecting two lines, and when the -
two lines to be joined have been indicated by
the parties desiring to communicate with each :
other the pins C are removed from the plates :
L/ I/ of such lines and inserted in the pin-strips

thereof. Dy this arrangement the repeated
shifting of pins from the annunciator-strips to
the call-and-telephone strips, and thence to the
pin-strips, is avoided, only one change being

necessary to cut off the annunciator and con-

nect two lines.

IT the business of the exchange should at any
time be so dull that all the switeh-boards are
not required for constant use, then two or more

‘may be thrown together, to practically make

one board nnder the management of one oper-
ator. Thisis effected by the following means:

- One end of each board isprovided on its back
with wires W/, joined to the pin-strips, and

~the other end with two sets, X" X2 of short

23

50

55

. into the cireuit with them.
40

metal platestoreceive set-screws or pins Z/, in-
serted through the pin-strips from the front of
the board. The set X’ of these plates is used
for making and breaking the connections with
the disconnecting-drops when the pins are ap-
plied, and the other set, X2 is used for con-

necting correponding pin-strips of theboards.
To make the connections the wires W’ on one

board are joined to the plates X?* of the board

next adjoining, and the pins or set-screws Z’
of the disconnecting-plates X’ on all the boards
to be joined but one are loosened or removed |

to break the connection with the pin-strips

‘and cut out the disconnecting-drops, together

with the apparatus for throwing the telephone
. 'T’he set-serews or
pins are then forced into the connecting-plates

ZF to connectthem with the line-strips B.  This

places all the pin-strips under the control of

lines for making and answering calls.

“Any two or more boards, as well as the
whole number, may be connected in this man-
ner, and one operator can manage them. Ifa
call is made from one board, he can conneet the
calling line with the called line ofthe same or
any other board in the connected group; but
whichever lines are joined the disconnecting-
drops and telephone connected therewith are
operative from only one board of the group.

For the purpose of connecting the lines of

one board with the lines of other boardswhile

- cach board preserves its independent opera-

60

tion, there is placed on each board one or more
combination pin-strips, D, connecting with one
or more ot the sets of local pin-strips B onthe
other boards, the connections being made by
wires. Ior example, supposing there are five

boards at the central office, (marked, respect- -

vely, A B C D E, as shown in- Fig. 6,) and
each board provided with four combination

~oneboard, which preservesits connections with | -
1ts own disconnecting-drops. All the other
“boards have their local conneetions with their |

pin-strips, D, and one set of local pin-strips
B. Every board has its combination pin-
strips lettered to correspond with the com-
bined designating-letters of the other boards—
that is to say, board A has its strips lettered
B CD E, and board B has its strips lettered
A CD E, and so on for each board. The lo-
cal pin-strips B on each board are connected
by wires with all the combination-strips of
the other boards, which are lettered to corre-
spond to the designating-letter of the board
bearing said local pin-strips.
the set of local pin-strips on the A board is
connected with the A strips on:all the other
boards, and the set of local pin-strips on the
B board is eonnected with the B strips on all

strips of the same letter may be added to the
boards; but each additional one must be con-
nected with another of the sets B of local pin-
strips added to the boards—that is to say,
another combination pin-strip marked A?may
be added to all the boards; but this would re-
quire an additional set of local pin-strips to
be placed on board A, and another combina-
tion pin-strip, B* may be added to all the
boards,which would require an additional set
of local pin-strips on the B board, and so on,
making as many additions to the boards as
may be required for the business of the office.

The independent operation of each board is
preserved; but a line on one board may be con-
nected to a line on another board by joining
the line-strips on one, by means of pins C,with
1ts appropriate set of local pin-strips, and
then by like means joining the correspond-
ingly-marked combination-strips with the line-
strips of the board having the line to be con-
nected. | - o |

I disclaim the combination of disconnecting-
drops with pin-strips, line-strips, and lines of
the switch-board. |

Having thus desecribed my invention, what
I claimis— o |
1. A telephone switeh-board provided with

necting two selected lines, and with a perma-
nent line-strip for each line, said pin and line
strips being so arranged that any two lines
shall be connected by inserting a metal pin in
cach pin-strip of the pair indicating such lines,
50 as to conneet said strips with the line-strips
of the lines to be joined. |

2. The combination, with _tli'e mdependent

line-strips and each set of pin-strips, of a dis-
connecting-drop and line connected with said

Ppin-strips, and 8o arranged that any two tele-

phone-lines -can be joined on the switch-board
through said drops, substantially as described,
for the purpose specified. | '

3. The combination, on a telephone switech-
board, of the call-and-telephone strip E with
the pin-strips B and line-strips H, substan-
tially as described, for the purpose specified.
- 4. The spring-switches A’ ¢/ and their con-
nections'with the line and telephone, combined

For example,

a series of pin-strips grouped in pairs for con-

70
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theotherboards. Additional combination pin-
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with the spring U;.,_for taking off the gi*oun_d |
‘of the telephone and throwing the latter Into

the cireuit of two lines, for the purpose speci-
fied. - - -
5. The combination of a series of telephone

switch-boards and the described connecting
devices, whereby the combined boards are op-

erated as one board, as herein set forth, for
the purpose specified. '

- 6. The combination, 1n a series of telephone

switch-boards, of the lines, the pins, and the
combination pin-strips, whereby the lines of
any one board of the series are joined to the

lines of any other board or boards, while the.
independent operation of each board 1s pre-

served, substantially as described, for the pur-
pose specified. o L IR

7. In a telephone switch-board, the combi-
nation of several series of metallic plates, each

in connection with an independent line, with
independent bars across each series, each se-
ries of plates and bars forming one section, and
‘switches to connect either line of one series

with the bar or bars of its own section, and an

intermediate switch to connect the bars of one .

section with the corresponding bars of another

. Section. - |

30. AL
“strips, in combination with line-circuits and |

8. In a telephone-exchange system, a series

of connecting-strips, and a series of branch

circuits connected each with a pair of said

b

5

means for temporarily connecting any twoline-

“circuits with a pair of connecting-strips.

9. In an electrical system having a number
of line-circuits emanating from a central office,

‘a branch circuit, in combination with means

for temporarily connecting it at opposite ends

with any two of the line-circuits, as required,
and a switch for grounding said branch at an
intermediate point. . S

10. The combination, with a series of eir-
cuits or conductors, of means for temporarily

| connecting any two of said circuits or con-

ductors with each other, as required, through

a branch and switch mechanism for switching
one or more central-office instruments into and

out of said branech. |
11. The combination, with a central-office
switeh, of a series of main lines for connect-

ing any two of said lines for oral communica-

tion, apparatus ineluded in each cireuit to n-
dieate a call or signal at the eentral office, and

35

40

45

50

independent devices for connecting either lme

to a pole-changing apparatus for transmitting .
outgoing signals. |

To the above specification of my invention

T have set my hand this 20th day of Septem-

ber, A. D. 1879. | 3
o | ~ EVERLYN B. HAMLIN.
“Witnesses: o | -

- CHARLES BuscH,

N. K. ELLSWORTH.’

53




	Drawings
	Front Page
	Specification
	Claims

