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SPECIFICATION forming part of Letters Patent No. 468,545, dated November 17, 1891. 
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To all, whom it nually concern: 
Be it known that I, FRANK. A. PICKERNELL, 

residing at Newark, in the county of Essex 
and State of New Jersey, have invented cer 
tain Improvements in Multiple Switch-Boards, 
of which the following is a specification. 

Multiple switch-boards for telephone-ex 
change central stations are of two general 
classes, namely: first, those of which the form 
shown in Letters Patent of the United States 
No. 305,021, granted September 9, 1884, to 
Charles E. Scribner is a type, in which the 
main circuits pass to the several switch-board 
sections in successive loops, and then to a 
suitable calling device, on each switch-board 
section of this class the loop-terminals of the 
several circuits being each provided with a 
plug-socket or other attachment, including 
separable spring-contacts, whereby on the in 
sertion of a plug-connecter the circuit maybe 
broken, cutting off its normal route through 
the call-instrument and connecting the out 
going end or ends With a new path or paths 
through a conductor or conductors (accord 
ing to whether the circuit is earth-completed 
or metallic) leading from the said plug to any 
other such circuit similarly arranged for the 
purpose of interconnection; second, those of . 
the type illustrated and described in Letters 
Patent of the United States No. 252,576, 
granted to Leroy B. Firman, January 17, 1882, 
in which the main circuits pass to the Several 
switch-board sections by independent nor 
mally-discontinuous branches, which are rep 
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resented on the said sections by terminals in 
the form of plug-sockets or similar connec 
tions of a simple character in which separa 
ble spring-contacts are not required, whereby 
any two such circuits may be united through 
any suitable conductor, such as a flexible conducting-cord, provided with a plug-con 
nector at both ends. 
My present invention relates to multiple 

switch-boards of the latter class. Switch 
boards of this class have heretofore not 
largely been used for the reason that when 
the several main circuits connected there with 
have been worked in connection with call-an 
nunciators, (they being simply branched to 
the switch-sections,) no simple plan has pre 
sented itself whereby the insertion of a Con 
mecting-plug for the purpose of making con 

nection between two lines has been enabled 
also to effectuate the breaking of the original 
route of the circuit through the call-receiv 
ing device, which, if unbroken, would ordi 
narily constitute a shunt or derived circuit 
to the through talking-circuit, introducing 
several features decidedly objectionable in 
practice and materially interfering with the 
efficient operation of the circuits-such, forex 
ample, as dropping the annunciator of a line 
wanted at the answering - switch section of 
said line in sending a call to the sub-station 
connected therewith--a partial short-circuit 
ing of the voice-currents through the call de 
vice or normal-circuit route of two connected 
lines; and, finally, the reception of a discon 
necting-signal not only by the disconnecting 
annunciator at the point where any two lines 
were connected, but also by the original call 
indicating devices of both lines concerned, 
and the consequent misunderstanding which 
such a multiplication of signals would involve. 
These difficulties have usually been avoided 
where switch-boards of this class have been 
employed by adopting the expedient of the 
Firman patent, to which reference has been 
made, which is to dispense altogether with a 
call device included in the working-circuits, 
thus enabling such circuits to remain nor 
mally open, and to send the calls over a dis 
tinct circuit. 
The object of my invention is to permit the 

use of closed circuits and call-annunciators, 
as usual, avoiding the necessity of extra call 
circuits, and at the same time to overcome the 
difficulties which have been recited. 

In my invention I employ, to receive and 
indicate the subscriber's initiatory call-signal, 
a form of annunciator or other electro-mag 
netic call-receiving device which is not re 
sponsive to the alternating currents ordinarily 
generated and transmitted by the sub-station 
call-generator. 
The said invention then consists in combin 

ing with a multiple switch-board, in which 
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the several main circuits (preferably metallic) . 
branch to the several switch-board sections, electro-magnetic call-receiving appliances re 
sponsive to currents of uniform direction 
only, clearing-out or disconnecting annuncia 
tors responsive to alternating currents, and 
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sub-station generators adapted at will to de 
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velop and transmit either alternating cur 
rents or straight currents having a direction 
to which the central office call-receiver can 
respond. 

It further consists in such a construction 
of the switch-board and its appliances that 
whenever any two circuits are interconnected 
at any section the compound circuit thus con 
stituted has at the central, bridged between 
its two conductors, the two call-receiving ap 
pliances of the lines concerned, these being 
responsive to straight currents of uniform di 
rection, and also in a third bridge, the discon 
necting appliance. For the initiatory call 
receiving appliance I prefer to use polarized 
annunciators, and they will be arranged to 
operate, as stated, with a current of deter 
mined and uniform direction. Their resist 
ance may be that now ordinarily employed. 
The disconnecting-signal device I prefer to 

use is that now in ordinary use--e.g., the 
regular form of tubular magnet-annunciator 
wound to a resistance of five hundred obms. 
The generator at the sub-station must be so 

constructed that it will develop either uni 
formly directed or alternating currents ac 
cording to its manipulation. Such a one, for 
example, is described in United States Patent 
No. 327,886, granted to Albert H. Low, Octo 
ber 6, 1885. It would include a button circuit 
changer to be pressed in sending currents 
either of the alternating or single-direction 
type, whichever might be the most conven 
ient, but preferably arranged to be employed 
in sending that of uniform direction for the 
initiatory call. The said current must of 
course be of such uniform and single direction 
as will correspond to the polarity of the call 
device at the central station. 
In the drawings which illustrate and form 

a part of this specification, Figure 1 is a dia 
gram of a series of main circuits extending 
by normally-discontinuous branches to a se 
ries of operative sections of a multiple switch 
board, where are arranged interconnecting 
devices, and each closed at but one of the said 
sections through a polarized call-receiving 
appliance. Fig. 2 is a detail diagram indi 
cating a compound metallic circuit exteriding 
between two sub-stations through a central 
station in accordance with my invention; 
and Fig. 3 is a similar diagram indicating a 
compound circuit between two sub-stations, 
formed, however, by the union at a central 
station of a metallic and an earth-completed 
circuit. Fig. 4 is a diagram illustrative of 
the type of generator employed at the sub 
stations. 
In Fig.1. I have shown my invention as be 

ing embodied in a multiple switch-board M, 
of three sections A, B, and C, to each of which 
the main circuits S, S', and S, supposedly 
leading from sub-stations, are brought by 
normally-discontinuous branches. I have 
shown but three main circuits, this being a 
number sufficient to fully illustrate the in 
vention. Each main circuit is closed at some 
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one of the switch-board sections through apo 
larized annunciator D, on which are indicated 
the call-signals sent from the sub-station. 
Thus the circuit S, entering, passes through 
the switch-board, and is closed at section A 
through the wires r and r, and the polarized 
annunciator capable of giving the signal only 
when actuated by the passage through its 
coils of a current of uniform and proper di 
rection. The same circuit also has answer 
ing connection terminals 1 and 2, located 
likewise at the section at which is located its 
annunciator D, these being joined, respect. 
ively, to the direct and return conductors l 
and l of the main circuit by branch conduct 
ors 7 and 8 and constituting therewith nor 
mally-discontinuous branch terminals, at 
which by a suitable intervening or link con 
ductor the said circuit may be connected with 
any other circuit represented at the said 
switch-board by like branch terminals. Fur 
thermore, the same circuit S has branch ter 
minal connections S s' at each of the other 
switch-board sections of the multiple board, 
these being in like manner united with the 
main conductors land by the branch con 
ductors II 12 and 13 14. For convenience of 
operation I also preferably provide each main 
circuit with an additional pair of branch 
terminal connections at the section where 
its call-annunciator is located, although this 
is not an essential provision. Thus at sec 
tion. A circuit S has the terminals S and s' 
united with the circuit-conductor's 9 and 10. 
Main circuit S is shown as being provided 
with and closed through its polarized call 
annunciator D at switch-section B, to which 
it leads by wires 7 and r", and as being 
at such section furnished with answering 
terminals 3 and 4, joined to its main con 
ductors land l by wires at and 2', and also 
with extra connection terminals ss, united 
with the main conductors by wires 15 16. It 
is represented at section A and at section C 
by single pairs s' s of branch terminals, 
connecting with their main conductors ll, 
respectively, by branch conductors 17 18 and 
1920. Main circuit S connects permanently 
through its main conductors l l and wires 5 

with its polarized annunciator D at sec 
tion C, through which it is closed. It has 
also its answering and extra pairs of termi 
nal connections 5 6 and ss at its call-an 
Swering Section C, united by branch conduct 
ors 2526 and 21 22, respectively, with the 
mains ll, and its terminal connections s's at 
Sections A and B are united with its main 
conductors by branches 17 18 and 27 2S, re spectively. 

I have in the drawings indicated the several 
circuit-terminals as being in the form of 
plates perforated by holes for the reception of 
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plug-connectors. This form need not, how- 133 
ever, necessarily be employed, and in some 
cases I may prefer to employ the construction 
shown and described in the United States 
Patent No. 267,747, granted to James F. Gil 
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liland, November 21, 1882, in which metal ture-coil with the contacts q q', against which 
pins serve as the fixed terminal connections 
which may be grasped by springs mounted 
on plug-connectors. 
The link connections F shown, whereby 

any two circuits may be connected at any 
section by uniting their branch terminals, 
may, as usual, be made in the form of flexi 
ble conducting-cords, each with a plug-con 
nector P at both ends. 

In the present case, where the main circuits 
are metallic, each link connection also has 
two conductors 29 and 30, which in practice 
are of course inclosed in a single flexible 
covering. Plug-connectors P and P are at 
tached to the two ends of each cord, and 
each plug may comprise a non-conducting 
handle H and two conducting members p and 
p', the members p of the two plugs of a pair 
being united by conductor 29 and the mem 
bers p° by conductor 30. 
The tubular magnet-disconnecting drops d 

did, each of suitable and uniform resist 
ance, are bridged between the two conductors 
of their own link connection. At each sec 
tion there are of course in practice a num 
ber of such link connections, each being fit 
ted with a disconnecting-annunciator. 
At section. A main circuits S and S are 

united by the double conductor F, the plug 
terminals whereof are inserted, respectively, 
in the sockets of the answering-terminals 1 
and 2 of circuit S and the terminals sands of 
circuit S. Thus connected a compound con 
versation-circuit is composed, three bridges 
being connected at the central station between 
its direct and return conductors, two of which 
include the helices of the polarized call devices 
of the two constituent circuits, while the 
third includes in its circuit the helix of the 
disconnecting-annunciator d. 
The key-board and conversation-supervis 

ing arrangements at the several switch-sec 
tions is not detailed, but will be the same in 
substance as is now being used on the most 
approved forms of multiple switch-board, 
and any efficient form of busy-test apparatus 
may be used in connection with the inven 
tion described herein. 

In Fig. 2 two main metallic circuits S and 
S', extending from telephone sub-stations, 
where they are provided with calling and 
telephone apparatus J to a central station, are 
at the latter station connected together at a 
branching multiple switch - board M. The 
calling apparatus has a button g, which, if 
pressed while the generator-crank is being 
turned, enables the said generator to send 
currents of uniform direction, while, if the 
crank is turned without pressure on the but 
ton, alternating currents will go to line. This 
will be understood by referring to Fig. 4, in 
which a suitable arrangement of calling-gen 
erator is shown. Q represents the armature 
coil of the generator, and Q a portion of the 
shaft thereof. Wires 33 34 connect the arma 

the line strips or springs t t normally rest. 
Consequently the rotation of the armature 
shaft would produce the usual alternating 
current. The armature-coil is also connected 
by wires 35 36 with the segments / y' of a me 
tallicrim carried by thearmature-shaft. With 
these segments brushes v v' make contact, and 
said brushes are connected by wires 37 38 
With the normally-open contacts v v'. By 
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pressing buttong the line-springs t t will be 
lifted off contacts g g and brought into con 
tact with a U'. The circuit will then be 
through the commutator and brushes, and if 
the armature-shaft be at this rotated cur 
rents of uniform direction will be sent to line. 
Being purely in diagram, no order is observed 
in the arrangement of the connection termi 
nals at the several Switch-sections. It is suf 
ficient to state that the socket-terminals S s' 
of circuit S are supposed to be distributed 
among the switch-board sections, as in Fig. 1, 
and that its answering-terminals 1 and 2, as 
well as one pair of terminals of each other 
circuit, including of course s” and s of cir 
cuit S, which is shown as being united to S, 
are located at section A, where the polarized 
call-annunciator D of circuit S is placed. 
One set of terminals-that is to say, the an 
swering-terminals 1 and 2 of circuit S-are 
united at section. A with one pair of the ter 
minals s and s of circuit S by the double 
conductor 29 30, which has plug-connectors 
at its ends, as described, and which conduct 
ors are united through the disconnecting-an 
nunciator d. A through-circuit metallic from 
one end to the other is thus composed ex 
tending from X to Y, and this circuit has, as 
shown, three bridge-conductors between its 
two conductors, the first from U to 2, includ 
ing polarized call device D; the second from 
m to n, including call device D, and the third 
from ac to y, including the disconnecting-an 
nunciator (d. These bridges, however, by 
reason of their resistance and self-induction 
do not interfere with any of the proper oper 
tions of the circuit. 

In Fig. 3 a similar arrangement is shown, 
in which, however, one of the main circuits 
S is an earth-completed circuit. This circuit, 
for the sake of obtaining the necessary bal 
ance, is provided, instead of a return-wire 5, 
with an earth-wire, including a double-wound 
resistance, coil R of resistance sufficient to 
balance the line l and the instruments in 
cluded therein. The compound circuit formed 
under these conditions extends from earth E 
at sub-station Y over l to switch-board con 
nection l, to link-conductor 30, switch con 
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nections, conductor l of circuit S, telephone 
instruments at station J, conductor i, switch 
board connections, link-conductor 29, switch 
connection 2, wirel, balancing resistance R, 
and earth at E. In this case, as before, the 
polarized call device heliees D and D°remain 
undetached and connected in bridges between 
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the two conductors of the compound circuit, 
the helix of the disconnecting-annunciator (l 
being connected in the same way. 
In operation a call is made from a sub-sta 

tion by pressing the button g and simultane 
ously turning the generator - crank. This 
causes the generator to develop and transmit 
currents of uniform direction and of Such di 
rection as will affect the polarized central-of 
fice annunciatur. This operation causes the 
said annunciator to respond and give the sig 
mal-call. The circuit is then united With that 
of the station called for, as hereinbefore de 
scribed. When the conversation is com 
pleted, either sub-station rings off without 
pressing the button, whereupon the generator 
develops alternating currents which pass Over 
the line and operate the disconnecting-annun 
ciator, but will not operate the polarized call 
annunciator. 

Polarized devices can readily be made slug 
gish, so that they will not respond to a mo 
mentary impulse of a current even of such 
direction as will ordinarily operate them if 
such an impulse be immediately succeeded by 
one of opposite direction. 

I claim 
1. The combination, with a multiple tele 

phone switch-board apparatus comprising 
main-circuit extensions having normally-dis 
continuous branches leading to connection 
terminals at the several Sections of said 
switch-board, a polarized annunciator or like 
electro-magnetic-call device permanently con 
nected with each such circuit extension at 
some one of the said Sections, a link-connec 
tion conductor at each Section adapted to 
unite the connection terminals of any two of 
the said main-circuit extensions, and a non-po 
larized disconnecting-signal annunciator in 
cluded in bridge-circuit there with, of main 
circuits connected with the said extensions 
and extending therefrom each to a distant 
sub-station, and a call-generator at each Sub 
station capable of generating and transmit 
ting at will currents of constant and uniform 
or of alternating direction, whereby either 
the polarized or non-polarized annunciator at 
the central station may be Operated to the 
exclusion of the other. 

2. A multiple telephone SWitch-board appa 
atus comprising main circuits having nor 
mally-discontinuous branches leading to con 
nection terminals at its several Sections, an 
electro-magnetic call-signal-receiving device 
adapted to respond to currents of uniform di 
rection only permanently connected with each 
main circuit at some one of the Said Sections, 
means, substantially as indicated, at each 
switch-board section for electrically uniting 
any two circuits by connecting their respect 
ive branch terminals, and a disconnecting-an 
nunciator capable of responding to alternat 
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ing currents of electricity bridged between 
the direct and return conductor's of any two 
united circuits in a branch circuit parallel 
with the said call-signal devices, substantially 
as described. 

3. The combination, Substantially as here 
in before described, of two metallic or partly 
metallic circuits, each permanently closed at 
a central station through the helices of a po 
larized call-annunciator, a double conductor 
link connection uniting the direct and return 
conductors of one of the said circuits with those 
of the other, and a non-polarized disconnect 
ing-signal annunciator located in a bridge 
conductor between the two conductors of Said 
link connection, for the purpose specified. 

4. In a telephone-exchange system, two me 
tallic circuits extending from different Suh 
stations to the same central station and there 
having their respective direct and return con 
ductors united to constitute a single com 
pound metallic circuit from one of the said 
sub-stations to the other, in combination 
with two bridge-conductors, each uniting the 
direct and return conductors of Said com 
pound metallic circuit through the helix of a 
polarized annunciator, and a third bridge 
uniting the said direct and return conductors 
through the helix of a non-polarized or neu 
tral annunciator, the said non-polarized an 
nunciator being responsive to alternating cur 
rents and the polarized annunciators being 
responsive to currents of given and uniform 
direction transmitted from the said sub-sta 
tions. 

5. In a metallic circuit multiple switch 
board comprising several operative sections, 
a series of metallic circuits, each branching 
to paired connection terminal plates or sock 
ets located at every Section and each looping 
through the helix of a polarized call-annun 
ciator at Some one of the said sections, a dou 
ble conductor link connection at each Section 
terminating at both ends thereof in plug-con 
nectors having two conducting surfaces or 
members and adapted to be inserted, re 
spectively, in the said terminal-sockets of any 
two circuits and to unite the Said two lines 
without breaking their normal circuits 
through their respective polarized call-an 
nunciators, and a non-polalized disconnect 
ing-signal annunciator connected by a cross 
conductor from one of the conductors of said 
link connection to the other, substantially as 
described. 
In testimony whereof I have signed my 

name to this specification, in the presence of 
two subscribing witnesses, this 8th day of Au 
gust, A. D. 1891. 

FRANK A PICKERNEIL. 
Witnesses: 

S. W. DUNBAR, 
C. J. PICKERNELL, 
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