No. 634,871,

(No Model.)

L_L

‘ Patented Oct. (7, 1899.
A. T. BROWN.

SWITCHING APPARATUS.

(Application filed May 11, 1896.)

‘\Q{\ QL%}\ \ a

s S e S s S v W A0 e WO i SO s Y s NN s

5 Shests—Sheet |,

\ (4 / /‘// /N‘ / ,//,
‘ \\ /f‘ ( \ \ \‘\/Q /
. MR

DO DD
_@QQOQQQQ‘
&Z

%
N
N

[ ' ..
#
E‘) . {:«; .....
2 . 7N 7
% “ ) ,
2 5.2 // ;:
2 7 / %
| A : .

7

A
7Y

WITNESSES;
H a6

atad

ATTORNEYS,



No. 634,871 Patented Oct. 17, 1899.
» A. T. BROWN.

SWITCHING APPARATUS.

(Application filed May 11; 18986.)
(No Model.) 5 Sheets—Sheet 2.

k‘iq\\% .
T T~ 2 ——T

_

SRR
NGE [ p=
17
a* 3B
(zl } y 6
) o 12d5dddvs s blilshe 576 17 18 Jp 2o 21 28 23 ohals i_u d -
il é- v
[~
N ) ) L ’”:_—w . 66
’ ! ) kS
d [ D K&
NN | -
!

a/' i s \k h——

) ® % 68 0RO 6CE0 0O é
B L teeccces s ‘er\e oL

al ‘

B : 3 K
; 3
¢+ d g
/ d
l &4
@4

WITNESSES INVENTOR
KA Crhoard Oblercreclin 523 rer
m BY

/%/V%/QI»JM
ATTORNEYS,




No. 634,87I. | Patented Oct. 17, 1899.
A. T. BROWN.

SWITCHING APPARATUS.

(Application filed May 11, 1896.)
(No Model.) 5 Sheets—Sheet 3.

WITNESSES: INVENTOR
%M BY
o N

ATTORNEYS,

THE NORMIS PETERS CO., PHOTO-LITHOL WASHINGTON, D. .



No. 634,871. Patented Oct. {7, 1899.
' A. T. BROWN.

SWITCHING APPARATUS.
(Application filéd May 11, 1896.)
(No Model.) 5 Sheets—Sheet 4,

\WAKAORRRRROR0/

; = RRAVRRR -‘“?“\“\"“‘“‘“““"—
TR
KERA

r\/A
D NIRRT R R
WAL Y YYYYY s ‘%‘}'}"4\\‘\\
.* /.7'/.../.. o o) / R / B
LSS A A IASAIIIIAA T | [
7 \V,mv I/’/

\

N

\‘7\:4:0/\0 YIORRKIK .

N
DOORARIRE
/RO
|

B VAV AV S N VY VAVAVAY Y A AV N
7 R R R DA
/ / YA i/ /

L\Qh\&(g(\

? Z
=
B e
/620 g,oJ
C | J 7
dW
]
Uk
WITNESSES: 2l Iﬁl)\%NTOR

Ml e, BY
e B,

ATTORNEY 8,



No. 634,871, Patented Oct. 17, 1899.
, A. T. BROWN.

SWITCHING APPARATUS.
(Application filed May 11, 1898.)
¢No Model.) 5 Sheets—Sheet 5,

_— T S N

REARARRRAARRRARARARAARAN

A
¢

%

Y
\ <
|y

&

V’VITNES’S% Za/vf ‘ ()A'EV/. !OR ‘

M.
W"%‘ | BY
ATTORNEYS,




5

10

15

20

25

35

45

50

UNITED STATES

PAaTENT OFFICE.

ALEXANDER T. BROWN, OF SYRACUSE, NEW YORK, ASSIGNOR TO WILBERT
L. SMITH, TRUSTEE.

SWITCHING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 634,871, dated October 17, 1899,
Application filed May 11,1896, Serial No. 590,987, (No model)

To all wlom it may concerm:

Beitknown that I, ALEXANDER T. BROWN,
of Syracuse, in the county of Onondaga, in
the State of New York, have invented new
and useful Improvements in Switching Ap-
paratus, of which the following, taken in con-
nection with.the accompanying drawings, is
a full, clear, and exact description.

My invention relates to a switching appa-
ratus for use in telephony, telegraphy, &e.,
and has for its object the production of a
switching apparatus for connecting electric
ciréuits and an arrangement of wiring there-
for which occupies a minimum amount of
space, is partienlarly simple in construciion,
is readily operated, and is highly efficient;
and to this end the invention consists, essen-
tially, ina switching apparatus provided with
fixed and movable terminals connected to a
series of circuits, said fixed terminals being
formed with engaging surfaces arranged to
entirely or partially surround the movable
terminals, as hereinafter more particularly
described, and pointed out in the claims.

In describing this invention reference is
had to the accompanying drawings, forming
a part of this specification, in which like let-
ters indicate corresponding parts in all the
views.

Figure 1 is a side elevation, partly in sec-
tion, of a switching apparatus embodying my
invention. Fig. 2 is an enlarged top plan,
partly in secticn, of a portion of said switch-
ing apparatus, a number of subseribers’ cir-
cuits being operatively connected thereto.
Fig. 81is a vertical section taken on line 3 3,
Fig. 2. Tig. 4 is an isometric view of one of
the terminal supports, adjacent portions of
the fixed terminals secured to said support,
and adjacent parts of the supporting-frame.
Fig. 5 is an isometric view showing portions
of the top and bottom fixed terminals and a
number of the supports therefor, a part of
said terminals being illustrated by dotted
lines. Fig. 6 is an isometric view of the sup-
ports and the adjacent portions of the fixed
terminals for forming one of the pockets or
inclosures of my switching apparatus. Fig.
7 isadiagrammatic view illustrating two sub-
seribers’ circuits and the fixed and movable
terminals connected thereto. Fig. 8is a dia-

grammatic view similar to Fig. 7, illustrating
devices for connecting together both limbs or
conductors of metallic circuits. Fig. 91is a
top plan view, partly broken away, of a con- 55
struction of my switching apparatus provided
with oppositely-arranged movable terminal
supports; and Fig. 10 is a transverse section

of a modified construction of my switching
apparatus in which the pocketsorinclosures 6o
are open longitudinally.

A represents a supporting-frame, I3 suit-
able supports, C fixed terminals mounted on
said supports, and D movable terminals for
engaging the former terminals, all of which 65
parts may be of snitable form and size. .

The supporting-frame A is preferably com-
posed of top and bottom pieces and side and
end walls a ¢ «* & &® &®.

The supports 13 are generally formed of
non-electrical conducting material and ave
usually arranged parallel with each other and
the end walls ¢® ¢, and, as clearly seen in
Fig. 1, a number of said supports may be ar-
ranged in grooves «!in the top and bottom 7;
pieces and the end walls of the supporting-
frame, and an additional number of said sup-
ports may be located at the points where the
fixed terminals Cerosseaeh other. Said sup-
ports B are usually provided with suitable 8o
perforations and grooves through which the
fixed terminals C are passed, as best seen in
Figs. 1, 2, 3, 5, and 6.

The fixed terminals C are preferably sup-
ported in planes, one in advance of the other, 85
and are eacl usually provided with sub-
stantially parallel eléctrically - connected
branches or arms, which are generally con-
nected so as to form substantially U-shaped
loops. The branches or arms of a number of go
the fixed terminals C and the loops formed
by said branches or arms are usually ar-
ranged so as to cross the branches or arms
of other fixed terminals C, and the branches
or arms of any one of the terminals C are 9g
usually alternated with the branches or arms
of the next adjacent terminal C, provided
with branchesor armsarranged substantially
parallel with the branches or arms of said
one of the terminals C. As preferably con- 100
structed the fixed terminals C consist of con-
tinuous strips, which extend from end to end
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and from Lop to bottom of the switching ap-
paratus and are passed through the opposite
end walls and the top and bottom pieces of
the frame A. In order that this arrange-
ment of the fixed terminals C may be effect-
ed without liability of undue engagement ol
said fixed terminals at the points where they
cross each other, certain portions of a num-
ber of the terminals C are raised above or de-
pressed beneath the adjacent portions of
other terminals C, as Dest seen in Figs. 2
and 3.

When the fixed terminals C are arranged
as described they form parallelogrammatic
pockets orinclosuresin which the terminals D
aremovable. Theportionsofthe fixed termi-
nals forming said pockets or inelosures are
provided with engaging surfaces for making
contact with the terminals D, and, as clearly
seen in Figs. 1, 2, 5, and G, the engaging sur-
faces of some of the terminals C are arranged
at opposite sides of the terminals D and at an
angle with the adjacent engaging surfaces of
other terminals C. Inthe preferable constriie-
tion of this switching apparatus the terminals
Care arranged so that each bounds one of the
sides of all of the pockets or inclosures formed
by the terminals C for the movable terminals
D. TIach of the terminals C may thusbe en-
gaged by each of the terminals D, and con-
sequently each circuit may be connected by
the corresponding movable terminal to every
other circuit leading to the fixed terminals.

The movable terminals D are preferably
mouanted upon reciprocating supports d and
usually consist of yielding elamping-arms,
which extend lateraily from said supports
and are formed with engaging ends adapted
to make contact with the engaging surfaces
of the fixed terminals bounding the pockets
or inelosures in which said terminals D are
movable. I have shown but one terminal
upon each support d; but it is apparent that
anumber of terminals may be secnred to each
terminal support, if desired, The supports
d are goided in any suitable manner and are
preferably insulated from each other and a
common conductor E, presently described.
The supports d are also preferably capable of
revoluble movement, in order that when pro-
vided with but a single terminal D they may
engage said terminal with the angularly-ar-

ranged engaging surfaces of the fixed termi- -

nals C. Suitable graduations ', indicators
@, and any other desirable means may be
provided upon the supports d for permitting
the operator to quickly determine the posi-
tion of the movable terminals D, and it will
be understood that each support may be pro-
vided with a separate series of graduations
for the terminal engaging faces at each side
of the pocket or inclosure through which
said support is movable.

ee e®ef ¢t are a series of subseribers’ cir-
cuits connected to my switching apparatus,
and, as best seen in Iig. 2, corresponding
wires of said circuits are eonnected by local

Dhrauches ¢ to corresponding fixed terminals
C and arealso conneeted by {lexible branches
¢Stothe terminalsupportsd. Theother wires
of said circuits are preferably connected to a
common conductor E, previously mentioned.
In krig. 7 Thaveillustrated, diagrammatically,
two subscribers’ circuits e ¢’ and the corre-
sponding fixed and movable terminals for
said circunits, the movable terminal for the
cireuit ¢ being engaged with the fixed ter-
minal for the circuit e. A current will then
be free to flow over one of the wires of the
circuit ¢ to the movable terminal connected
to said wire, along the fixed terminal con-
nected to the opposite wire of the circuit e,
the other wire of said circuit e, and the com-
mon conductor K to the opposite wire of the
circuite’. The common conductor E is, how-
ever, not necessarily an essential feature of
my invention, sinee, as illustrated, diagram-
matically, in Fig. 8, each wire of the sub-
scribers’ eircuits leading to my switching ap-
paratus, as the circuits ¢* ¢*, may be con-

nected to a separate fixed terminal, and each

conneeting device for the respective circuits
may be provided with separated insulated
movable terminals d*. It will be apparent
that this modification of myinvention merely
necessitates the use of more fixed and mov-
able terminals than the previously-described
construction of said invention and dispenses
with a common terminal for uniting corre-
sponding wires of all of the cireuits.

As best seen in Fig. 2, all of the terminal
supports of the previously-described construe-
tion of my invention are similarly arranged
and the operator or operators of the switch-
ing apparatus sit at one side of the support-
ing-frame. This also is, however, not an es-
sential feature of the arrangement of my in-
vention, and in Fig. 9 I have shown oppo-
sitely-arranged terminal supports D® having
their engaging ends projecting beyond the op-
posite side walls of the supporting-frame A,

As previously stated, the fixed terminals C
are usually arranged so as to form parallelo-
grammatic pockets or inclosures; but it will
be apparent that this also is not an essential
feature of coustruetion of my invention, and
in ¥ig. 10 I bhave shown fixed terminals C¥
arranged at substantially right angles to each
other and forming longitudinally-open pock-
ets or inclosures, in which are movable the
terminal supports 9, provided with the mov-
ableterminals D, Thenecessary annuncia-
tors, busy tests, and calling and ecommunicat-
ing devices may be connected in the usual
manner to the various cireunits leading to my
switching apparatus; but since said deviees
form no part of my invention I have not con-
sidered 1t necessary to herein illustrate and
describe the same.

It will be noted that a switching apparatus
of the described construction is particalarly
compactand occupies but a minimum amount
of space and that thenumber of subscribers’
cireuits which can be conneefed thercto is
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practically unlimited. Moreover, anoperator
can take charge of a maximum number of
cireuits, owing to the simplicity in construe-
tion and operation of my switching apparatus,
and ean connect any of the cireuits in his
charge to any other circuit leading to the
switching apparatus.

The operation of my invention will now be
readily-understood upon reference to the fore-
going description and the accompanying
drawings, and it will be particularly noted
that I do not herein limit myself to the exact
construction and arrangement of the compeo-
ntent parts of my switching apparatus.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— .

1. Aswitchingapparatus provided withter-
minals formed with a series of substantially
U-shaped loops, the loops of one terminal
crossing the loops of another terminal at an
angle, substantially as and for the purpose
described.

2. A switching apparatus comprising fixed
terminals each formed with a series of elec-
trieally - connected branches or arms, addi-
tional fixed terminals each formed with a se-
riesof electrically-connected branches orarms
crossing the former branches or arms, circuits
connected to the fixed terminals, and termi-
nals normally connected to the circuits and
movable between the electrically-connected
branches or arms of the fixed terminals, sub-
stantially as and for the purpose specified.

3. A switchingapparatus provided with ter-
minals formed with a series of loops, loops of
one terminal crossing loops of another ter-
minal at an angle, the loops of said terminals
forming a series of pockets or inclosures, and
each of the terminals forming a portion of
one of the sides of each of the pockets or in-
closures, substantially as and for the purpose
set forth.

4. Aswitching apparatus comprising lixed
terminals formed with a series of loops, loops
of one terminal crossing loops of another ter-
minal at an angle and said loops forming
pockets or inclosures, circuits connected to
the fixed terminals, and additional terminals
connected to the circuits and movable in the
pockets or inclosures for engaging the fixed
terminals, substantially as and for the pur-
pose described.

5. Aswitching apparatus comprising fixed
terminals formed with a series of loops, a com-

mon conductor, metallic circnits having cor-
responding limbs or conductors connected to
the fixed terminals and their other limbs or
conductors connected to the common con-
ductor, and additional terminals movableinto
connection with the branches or arms of the
loops of the fixed terminals and connected to
the circuits, substantially as and for the pur-
pose specified.

6. Aswitehing apparatus comprising fixed
terminals formed with a series of loops, loops
of one terminal crossing loops of another ter-
minal and said loops forming poeckets or in-
closures, cireuits connected to the fixed ter-
minals, additional terminals connected to the
circuits and movable in the poekets or in-
closures for engaging the fixed terminals, and
supports forthe additional terminals provided
with indicating meauns, substantially as and
for the purpose set forth.

7. Inaswitching apparatus,the combination
of a plurality of movable terminals, and a plu-
rality of fixed terminals provided with engag-
ing surfaces, a number of the fixed terminals
havingengagingsurfacesarrangedatanangle
with engaging surfaces of other fixed termi-
nals for partially surrounding the movable
terminals, and the engaging surfaces of one of
the fixed terminals being arranged in position
to be contacted by all of the movable termi-
nals, substantially as and for the purpose de-
seribed.

8. Inaswitchingapparatus,the combination
of a plurality of movable terminals, and a plu-
rality of fixed terminals provided with engag-
ing surfaces, a number of the fixed terminals
having engaging surfacesarranged atoneside
of one of the movable terminals, and other
fixed terminals having engaging surfaces ar-
ranged at the opposite side of said one of the
movable terminals for partially surrounding
said movable terminal, and circuits normally
connected to said movable and fixed termi-
nals, substantially as and for the purpose
specified.

Tn testimony whereof I have hereunto
signed my name, in the presence of two attest-
ing witnesses, at Syracuse, in the county of
Onondaga, in the State of New York, this 9th
day of May, 1896.

ALEXANDER T. BROWN.

Witnesses:
L. A, WEISBURG,
ARTHUR I, PARSONS.
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