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Tq all whom it may concern:

- Be 1t known that I, ANGUS S. IIIBBARD, re-
stding at Morristown,in the eounty of Morris
and State of New Jersey, have invented cer-
tain Improvements in Distributing-Frames

_Tor KEleetrie Conductors, of which the follow-
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ing is a specification. |

In telephone-exchanges it isdesirable toin-
terpose between the main cables leading to
the street and the office-cables leading to the

switch-board spring-jacks some means where-
by the several lines may readily be distrib- |
~uted at will in any desired way among the

switch-boards. Prior to my invention fhis
had been done, but without order, and in the
-use of modes whichinvolved much crossing of
‘wires and much confusion, for the connecting-
wires, being run straight or diagonally ffom
the cable-head to the switch-board terminal,

: 20. were inextricably interlaced and otherwise in- _
~_volved, so that when it became necessary to |
change or withdraw any of the interconnect-

~ing-wires for redistribution, testing, or for

25

~ any

purpose whatever this could only be ac-
complished with great difficulty and by the
employment of considerable force. To ob-
viate these defects and toprovide a distribut-

ing board or frame whereby the interconnect-
‘ing-wires may be runor withdrawn with great
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facility, whereby work among the wires is
made easy, and whereby redistribution or
change of any kind can be accomplished with
neatness and expedition is the object of my
invention. Inattainingthis object I provide
a-distributing board or frame located at any
convenient point between the main cable-
heads and the operating switch-board and
connected with each by means of interme-
diate cables which lead from the main cable-
heads to permanent connections at one side
of the distributing-frame, and which lead from
the operatingswitch-board to permanent con-

‘nections on the other side of the said frame.
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This frameis anopen-work or skeleton struet-
ure of metal rods or pipes, whereby light-
ness as well as strength 1s seeured, and the
several permaunent connections are mounted
upon non-conducting strips secured to the
cnds of cach vertical series or horizontal bars
or pipes crossing the frame from side to side.

In the frame any one of the circuits entering.

from the line side may be connected to any | fer for the main parts of the frame-work pipes

[ ]
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one of the switeh-board counections on the
other side on the same or on different hori-
zontal and vertical planes. Dy the construe-
tion adopted openings are provided between
the bars of the frame, through which the in-
terconnecting wires are led from the connec-
tions on one side {0 those on the.other. The
openings on one side are clear from the top
to the bottom of the frame, constituting wide
vertical channels, and on the other side are
clear from end to end of the frame, consti-
tuting horizontal channels, and by the said
construction the said wires are first led in a

vertical direction up or down, as required,

until the horizontal plane of the desired

| switch-conncetion is reached, and are then

passed-over to the inner side and led through
the horizontal channel on the said plane to

the right or left, as the case may be, until the
‘required switch-board connection is reached.
In the drawings which illustrate and form

a part of this specification, I'igure1is an end
elevation of my distributing-frame, indicat-
ing the connections with the switeh-board and
main eable-heads. Tig. 2 is a side clevation
of the said distributing-frame. TFig. 3 is a

t)
plan top view thereof. Fie. 4 is a horizontal

section on the line = i of Iig. 5 of a portion

of the frame. Iig. 5 is an end view on an
eniarged scale. Ifig. 6 isaside view of a por-

tion of the frame, showing two of the con-
nection strips on an cnlarged scale. Fig, 7

isa detail showing twoof the said connections,
Fig. 8 is a detail giving a horizontal section

-of one of the said connections and the mode
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of attaching the wires thereto, and Fig. 9 in- -

dicates the mode of fanning out the several
pairs of cable-conductors adopted on both
sides of the frame. ' o

LThe frame A is preferably mounted upon a
hollow platform «, through whiech it is reached
by the cables from both sides. Arranged
through its longitudinal center, at suitable
distances apart, are strong vertical bars or
pipes 2/, which arve intersected longitudinally
in horizontal planes by similar bars op pipes

J, and also by transverse pipes or bars 1, these

also being in horizontal planes, which may

correspond to the planes of the pipes 7.

As already stated, the structure may be
made either of pipes orsolid bars; but I pre-

100




or tubes, which are by far the 1igh_t§1&.,;-.ilnh(ils_i}f‘
sufficient strength, and although forthe trans-

10

2

verse pieces,which are of smaller cross-section,
bars are often employed,the term: “pipes”

~will alone, for the avoidance of verbiage, be
hereinafter used. They may be constructed |
~of any suitable metal or alloy; butiron is pre-

ferred for obvious reasons. .The certral sys-
tem, composed of its several series of uprights

and longitudinal and trapsverse pipes, may

be regarded as the backbone of the frame. At
a suitable distance .t6 one side of the center

~ aseries of horizontal pipes g-intersect with

. 15

. 290

~ other side of the frame may in:like manner

the transverse” pipes 4, and at a suitable dis-

tance to the other side a series of vertieal
pipes & intersect the said transverse pipes i

in the same way,and thesaid trangverse pi pes

are thus divided into four sections ¢ 4’22 25,

It desired, the verticalsystem of pipes A may
be intersected by a longitudinal horizontal
series ¢, and the horizontal system g on the

beintersected by a corresponding series of ver-

~tical pipes. ' I have shown this arrangement

on the switch-board side of the frame, where
it 1s of more utility than it would be on the

~cable-head side. The result of the arrange-

.30

- ¢, and 7, is vertical, as indicated especially in
- FKig. 3, while the channels 0 of the other se-
~ ries, bounded by the vpipes i, £/, and 7, are.

35

40

ment is that two series of ‘channels bounded
on-all sides Dy periodic: pipes are formed-
one on each side of the center. One of these

series of channels m, bounded by the pipesf,

horizontal and longitudinal; their ends being

indicated in Fig.1. These channelsare tech-
~nically termed; respectively, the “fall” and

the “run.” A furtherresultis that two other
series of vertical channels, oné:on each side
of the frame, are formed. * These are inclosed
on three sides only, being ‘outwardly. onen.

- Those which are designated as % are bounded

45,
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rearwardly by the pipese-and . .and ¢u their

two sides by the end sections 7 of the two ad-
Jacent transverse pipest, while those marked

j on the opposite side of the frame are, as
shown, bounded rearwardly by the longitudi-
" nal pipesand g on their two sides by the oppo-

site end .sections 2 of the said transverse
pipes. LD T |

Within the vertical channclj the interme-
diate cables C°.leading from the cable heads

-l o

"H of the main.line cables C are run, the
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end of each overlapping all that terminate
below it; as clearly shown in Figs. 1 and 5.

In the same manner the cables C* from the.
operative switch-board (econventionally indi-

cated Dy spring-jacks S) are led through the

hollow platform «¢ and upward through the

channel , those which are intended for con-
nections on the upper-levels of the frame A

- overlying those:which terminate below. . -

05

The eables on both sides andtheirarrange-
ment are shown in'section in Figs. 3 and 4, and
in elevation in TFigs.1and 5,and as they pass
each transverse bar ¢ they drebound thereto
by cords ot covered wires . S

an .
s 4

.

i

|

bared.

pair, arriving at or leaving

{53;863 :

~TFig. 9 indieates the ‘mode in which'the in-

dividual conductors » 2’ emerge from the
cable containing them and are Dranched to
their respective connections. R
. -Noarbitrary construction or arrangement

18 required; but it is convenient in practice

7¢€

to provide that the number of conductors in

| thecables C*shall be asub-multiple of thenum-

ber in the main cables C, and, if desired, the
switeh-board cables C may comprise a still
smaller number. . ' e

At each side of the frame is aseries of ver-

75

tical ;strips d, of non-conducting material. 8o

Each of these crosses and is secured to the
ends of all the transverse pipest in the same
vertical plane and overlaps the same onboth

sides; forming by one of the wings thereof a-

+

flange for keeping the cable layers in place. 85

By examining the drawings it will . be seen .

that the said cables only ocenpy one side of
the cross-pipes 7 and that they only occupy &
small portion of the spaces & and j.

- Figs. 6, 7, and 8 more
non-conducting strips ¢ and the fixed con.
nection-pieces p and p’, mounted thereon:
Of .course any desired form of connection-

plece. may be adopted. The style shown i$
f 20 practice and consistsof & 254
“pairof metallic plates of semi-hexagonalfoim,
cach secured in line with its mate by a Serew

found convenient in

s and .a steady-pin s’ -to the ‘non-conducting

strip d, and constituting practically aflat cen-
tral plate with two outwardly projecting and 100
flaring lugs 2. res of |
entering or leaving a cable ¢ ¢’ represent their
insulating covering, and w the wire itself
| T'he bared portions 1w pass through'
| the non-conducting strip, and are attached
by riveting or soldering, or both, to the euter
lugs w« of the two connection-platesof a pair.
| The connections on one side of the frame are

In the two wires of & ¢ireuif

united-with their corresponding conneections:

particularly show the Q&

(05
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on the other sides by suitable insulated wires I _ﬁ;& )

W, which are seeured .to the connections on
the cable-head side of the f rame, passthrough

the interior of the said frame, and, reaching’

thq conunections on the switeh-board side, are
united to them. For this purpose the non:

conducting strips ¢ have holes v, one between
the two plates p and p’ of each pair of fixed
connections. ‘The two insulated wires of any’

pass through the sai
by soldering or otherwise to the inner livs of:

any connection, .
sald hole, and are secured

115
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the plates p. T have endeavored to show tho
mode in which theinsulated wires W traveise:
the interior of the frame in the several draw-
ings, and a clear idea may be obtained thereof 125
by considéring Figs. 1 and 2 together.: Leay-*

ing their permanent connection onthe cable-

the same, and thehin

at z, as the case may

‘head side, they pass through the holew, and,
| reaching the nearest horizontal lon gitudinal
pipe or stanchion ¢, they pass partly round ;
. a substantially vertical -
direction upward or downyward, as indicated
be, until the horizontal -
Pplane is reached on which is located the
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- permanent counnection on the switch-board

10

20

side of the frame. This may, however, be

sonmie distance in one direction or the other

horizontally from the initial vertical run of
sald wire, Therefore after being brought to
the properlevel by being drawn, as z, through
the vertical channel m,the wire then crosses
theframeinto thehorizontal channel o, which,
as at y, 1t traverses until the proper non-con-
ducting strip ¢ is'reached. The wire W is
then bent round the proper vertical tube 7,
which also serves as a stanchion, and led
through the proper hole v insaid non-conduet-
ing strip to its connection with the inner lug
of the plate p. Thecharacteristic idea of this

arrangement is that the distributing-wires v

meay be ied from one terminal directly into

the frame, then turn substantially at a right
angle to the vertical channel or fall, and after
passing through that turn again at a similar
angle into and through the horizontal run to
& point behind the complementary terminal
desired, and then outward to the said termi-
nal. By this arrangement the open spaces
will be occupied only by wires running in
substantially direct lines, and not in diagonal

. lines, and therefore the said open spaces will

30

arlmit of being utilized to their fullest extent,
and will remain open until filled with wires.
The openings are made large enough fo ad-

- mit of the insertion of the hand and arm of a

35
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workman at any point desired and at any time
until ¢y particular space becomes more than

‘half filled with distributing wires, and any

particular wire or pair of wires may readily
be reached by hand and drawn out-and a new
pair as readily drawn in. |

In an open-work frame actually constructed
on the principles indicated herein the height
of the frame is eight feet and the extreme

width ahout twenty-eight inches; but the di-

mensions will of course be proportionate to
the magnitude of the telephone-exchange.
If the frame be disproportionately high, the
fall must De larger than the run. 1If dispro-
portionately low, the run is preferably the
larger.

IHaving now described
claim—

1. In combination with a teleplione switch-
board and with main-line cables lcading into
the central station, a distributing-frame inter-
pesed between the cable-heads and the said
switch-board, provided with terminal connce-
tions on one side for the line conductors and
with similar terminal connections on theother
side for the switeh-board conductors, and with
vertical and horizontal channels in the inte-
rior o sald frame, through which intermedi-
ate conductors uniting the line and switeh-

my invention, I

hoard connections may be drawn, whereby

the said eonductors can be readily drawn in

or out without disarrangement of any others;

substantially as and for
seribed, |
2. A distributing-frame for telephonec-ex-

the purposes de-

built into an open-work structure, as de-

scribed, provided with two sets of terminal

conn€éctions, one set on each side for the line
and switch-board conductors, respectively.
and with vertical and horizontal channels

through the interior of said open-work, the

vertical channels being on the line side and

the horizontal channels on the switch-board

side of said structure, through which inter-
mediate conductors may be drawn to unite
the terminal connections of the two sets, sub-
stantially as described. | |
3.-In a telephone-exchange, a distributing-

70
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frame interposed between the main-line ter- -

minals and the switch-board for the purpose
of readily distributing the main lines to any
desired portion of the switch -board, said
frame being formed of metallic pipes or bars
built into a skeleton structure, as deseribed,
having two sets of terminal connections, one
sct on each side, to which the line and switch-
board conductors are respectively secured,
and with vertical and horizontal echannels or
runways leading through the interior, the ver-
tical channels being on the line side and the
horizontal channels on the switeh-board side

- of said structure,combined with intermediate

conductors extending through the interior of
the said frame, the said conductors being
drawn inwardly from the line eonnection
through a vertical channel to thelevel of the
desiredswitch-board connection, then through
a horizontal channel to a point behind the
desired switch-board eonnection, and finally
outward to said connection, whereby the said
line and switch-board connections may be
united, in the manner and for the purposes
specified. ; -

4. A distributing-frame for connecting the
several line-wires of a telephone-exchange to
any desired switch-board connection, having
a cenlral series comprising vertical, longitudi-
nally - horizontal, and transversely-horizon-
tal pipes or bars intersecting each other, as
shown and deseribed, the vertical pipes de-

termining the height, the horizontal pipes the

length, and the transverse pipes the extreme
width of the frame, a second scries of hori-
zontal pipes extending from end to end of the
frame on the line side thereof, cach intersect-
ing all the central transverse pipes of the
same plane and forming therewith and with
the central series a series of vertical open-
work channels wherein wires may be run, a
sccond series of vertical pipes of suitable
length on the switch-board side of said frame,
each intersecting theseveral transverse pipes
of the same vertical plane and forming there-
with and with the central series a series of

horizontal channels also for theé reception of -

wires, the pipes of both of the said second se-
ries serving also as direction-changing stan-
chions for the said wires, the ‘whole forming
an open-work or skeleton structure, and a se-
ries of vertical non-conducting connection-
strips attached to the ends of each series of

changes, formed of metallic pipes or bars | transverse pipes in the same vertical plane
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on both sides of the frame and carrymﬂ' con-. i S*’ud two serles of connections, throufrh whmn 1 5
nections, each connection on one side being | intermediate conductors may readlly be
adapted for a line conductor and each on the{ drawn to connect the several conductors of

other side for a- switech-board conductor, the | one series with any desired conductor of the
5 corresponding connections being also: united other series, substantially as described. -
with each other by intermediate conductors | Tn testimony whereof I have signed my 20

. passing through the mtemor of the struc,tu re, ‘name to this Speclﬁca.tlon, in the presence of -

substantially as deseribed. two subseribing w1tnesses, thls 24th day of
5. A distributing frame or board for tele- February 1891 o |
10 phogefstatlons, prowded with terminal con-| . L ANGUS S HIBB ARD

nections on its two sides for two series of con-
ductors, respectively, and ‘having a vertical | W1tnesseb

‘geries and a horizonial series of channels or "~ THos. D. LOCKWOOD R
runs leading through itsinterior between the | - CHARLES D. M. C,OLE | ST
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