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SPECIFICATION forming part of Letters Patent No., 244,731, dated July 26, 1881,
Application filed March 18, 1881. (Model.)

To all whom it may concern :

Beit knownthatl, FRANCIS BLAKE, of Wes-
ton, State of Massachusetts. have invented a
new and useful Improvementin Switch-Boards
for Electric Circunits, of which the following 1s
a speclfication.

The principal object of the invention is to
ostablish more readily and speedily than here-
tofore a connection between two lines which
are respectively under the control of different
switeh-board operators at the central office;
and theinvention consists, primarily,in the use
of several series of movable rods crossing sev-
oral series of fixed rods, each movable rod
having an independent movement over all the
fixed rods, and - provided with a number of
contact-pins, one for each series of fixed rods,
for making metallic connection with any rod
thereof. .

It consists, farther, in providing each mov-
able rod with an index and scale, whereby the
operator may determine the position of any
contact-pin in the movable rod relatively to
the fixed rods of the series to which the con-
tact-pin belongs.

The invention consists, further, in the use of
a spring with each movable red, to malntain
the contact between the movable rod and a
selected fixed rod, and to antomatically return
thie movable rod to its normal position when

released from the fixed rod.
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It consists, further, in certain details ot con-
struction. | |

The movable rods may be termed ‘¢ operat-
ing arms or rods,” and the fixed rods may be
termed ¢ switch-rods.”

In the drawings, Figure 1 is a plan of a
switch-board constructed according to my in-
vention ; Fig. 2, an end elevation of the same,
and Tig. 3 a central longitudinal section on
one of the movable rods.

A is a table, and B’ a frame rigidly secured
thereto, both being of insulating material.

. R/ R’ R/ are square metallic rods or bars hav-
ing a longitudinal sliding motion in slots s’ ¢/,
&e., in the upper and lower ends of the frame,
while # #/ ¢/, &e., are small wire rods fixed 1n
the sides of the frame. A cap-bar, ¢/, of 1n-
snlating material, screwed to the frame holds

G’ is a ground-plate, common to all the mov-
able rods R’ by means of pins p’, with one of
which eaeh movable rod R’ is furnished, every
pin p’ being normally in contact with the said
oround-plate G/, through the force of one of g5
several springs, S/, which, attached totheframe,
works against the end of therod R/, as shown.
Each movable rod R/ is also furnished with a
stop-pin, p% by which its motion inits slot ¢’
in opposition to the spring $is limited. Each 6o
movable or R/ rod is connected with au inde-
pendent electric circuit. The device shown
for making this connection is a spring-jack,
consisting of a yoke-shaped bracket, I, a
spring, #, and a metallic plate, P2, the yoke of 65
the bracket P’ embracing the movable rod,
as shown, while the line-wire 1s attached to
plate I - |

The small fixed rods # #/, &e., are divided
into several series, which in practice are de- jo
sionated by letters A B C D E I, convenlently
arranged upon the frame, as shown. The
movable rods R’ of each series are numbered
1 2 3 upon the ends near the operator. L have
shown but three of them, that number being 75
sufficient to properly illustrate the invention,
for in the explanation of the mode ot operation
it will appear that the three may be taken as
belonging to one series, or each to a separate
series, or that either two may be taken as be- 3o
longing to one series and the remaining rod as
belonging to any other series® lLiach movable
rod 1/ is provided with a number of contact-
pins, ¢/, equal to the number of series of fixed
rods +/, one contact-pin for each series, and 8g
near ecach of these contact-pins is stamped on
the movable rod a letter corresponding to the
letter of the series of fixed rods lying next be-

yond, each contact-pin ¢, in the normal posi-

tion of its movable bar R/, being just below or go
on the operator’s side of the first of the fixed
rods 7 of the series having the corresponding
letter. Iach contact-pin ¢ has a head above
its bar R/ and a collar below, and alsoa coiled
spring, as shown, by which 1t is normally 95
thrown out so that the collar rests against the

bar; but each pinis of such length that when

pushed in by the hand of the operator against
the force of the coiled spring it may pass be-

5o the movable rods R’ in their respective slots &', | tween two of the small fixed rods #/. In the ice
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normal position of each pin ¢ it is wholly
above the plane of the rods+/. Tach movable

rodd R has near it, upon the frame, an index,

or, as shown, one index-line, « «, serves for all
the movable rods. And each movable rod is
turnished with a scale graduated to the dis-
tances between the centers of the fixed rods #,
the latter being of uniform diameter and at
uniform distances apart.

Connection is made between any two elec-
tric circuitsrepresented upon the switeh-board
as follows : The operator moves the movable
or R rod belonging to one of the two circuits
against its spring S8’ until one of its contact-
pins ¢’ is a little beyond one of the fixed or

switch rods which does not happen to be in

use, and there holds it with one hand, while
with the other he pushes this ¢/ pin in until
its lower end is between the said switch-rod
and the next switch-rod beyond, Keeping his
hand on this ¢’ pin, he then takes the other
from the movable rod, when the & Spring
belonging to that rod forces it back toward
1ts normal position, so as to lock or hold the
sald ¢’ pin against the switeh-rod selected.
He then performs a similar operation with the
R’ rod of the other circuit, locking the ¢f pin
which 1s in line with the ¢/ pin of the first cir-
cuit againstthe same selected switch-rod, when
the two electric circuits will be found to be
connected 1n one grand circuit. Itis obvious
that the operator, before or during this oper-
ation, will insert his hand telephone or tele-
egraph instrument in the spring-jacks to com-
municate, as far as necessary, with the parties
for whom connection is made on the switeh-
board, as above,

In the operation above described it may be
assumed that both the circuits between which
connection was to be made belonged to one
and the same series—that is, that they pri-
marily belonged to the same switch-board ;
but in a central office it is found that very few
connecting-rods are required in comparison
to the number of line-rods, or the number of
independent lines between which connections
are to be made} and, usually, that there are
many more lines than can be controlled by one
operator. |
Now, as before stated, my invention has es-
pecial reference to making the most speedy
connection between any two lines which are
respectively under the control of different op-
erators. I therefore divide Doth the movable
and the fixed rods into several series, appPro-

priating a series of fixed rods to each series of |

movable rods, and giving to each movable rod
a separate pin for each series of fixed rods, as
shown in the drawings, where series A of the
fixed rods, as marked upon the side of the
frame, may be considered as belonging to a se-
ries of novable rods, or a division of the switeh-
board known as ¢ board A,” while fixed rods
marked B in the frame may be considered as
belonging to a series of movable rods or divi-
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on each movable rod I place as many cou-
tact-pins ¢/ as there are series of fixed rods,
one for each series of fixed rods, as shown. I
give exclusively to each operator as many
movable rods as he can control, while each se-
ries of fixed rods is common to all the oper-
ators. Connection can obviously be made be-
tween any line-rod of one series or table and
any line-rod of any other series or table by
means of any one of the connecting-rods, and
in practice, as in other boards, each operator
Imalkes connections between line-rods under
his exclusive control by means of connecting-
rods primarily appropriated to him ; but when
line-rods under the control of different oper-
ators are to be connected it becomes neces-
sary for one or the other of the operators to
use a connecting-rod belonging, primarily, not

‘to himself, but to the other; and it will greatly

assist the operator who leaves his own con-
necting-rods and goes to the other set, if he
finds with that other set a special connectin Q-

b |

pin on the line-rod.

70

/5

36

35

The index and scale will obviously be of GO

greatest use when making connections in the
series of switch-rods most difficult to reach;

and 1t 1s obvious that by covering portions of

the switch-rods with insulating material they
may be so twisted and bent that the series par-
ticularly appropriated to each operator shall
be most easily within his reach.

The stop-pins p? may be made movable, and
each movable rod may have a series of holes
therefor, one for each mark on the scale.

1t is obvious that when the board is placed
in a vertical position gravity will perform the
function of the springs 8.

To break a connection with a fixed rod and
restore a movable rod to its normal grounded
position the operator slightly pushes the mov-
able rod against the grounding and locking
spring &', when the coiled spring upon the con-
tact-pin by which the connection has been
mmade causes that pin to fly up. The operator
then taking his hand from the movable rod it
returns to its normal position by force of the
grounding and locking spring S,

I elaim—

1. Several series of fixed rods insulated n pon
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a switch-board, in combination with movable

rods or other suitable shifting devices, each
of which is in an independent line, and is pro-
vided with several contact-pins, one for each
series of fixed rods, and an index and scale,
substantially as described.

2. The movable bars R/, each provided with
one or more contact-pins, ¢/, and a fixed pin,
P'; In combination with fixed bars #/, ground-
plate G, and springs &, substantially as de-
scribed, for the purpose specified.

0. The movable bars R/, each provided with
One or more contacs-pins, ¢/, and a fixed pin ¢/,
1n combination with fixed bars 7/, and ground-
plate G’, the whole so arranged that the bars
LK’ act by gravity to bring the pins »' nor-

sion of the table known as ¢ hoard I3 ;7 and | mally in contact with ground-plate G’ fo lock
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the contact-pins ¢/ against the bars #/, siub- | its normal position npon a movement of 1ts
stantially as described. ' movable bar, substantially as described. '
4. A series of fixed and movable rods cross- |
ing each other upon a switeh-board, in combi- FBANOIS BLAKE.
nation with movable contact-pins, one ormore | Witnesses:
-[' attached to each movable rod, and each pro- H. G. OMLSTED,
vided with a spring by which it is restored to W. W. DWAN.
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