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UNITED STATES 

ALFRED S. McCASKEY, 

AUTOMATIC TELEPHON 

SPECIFICATION forming part of Letters 
Application filed August 25, 1892, 

To all whom it invay conce77. 
Be it known that I, ALFRED SAMUEL MC 

CASKEY, of Chicago, Illinois, have invented 
a new and useful Improvement in Automatic 
Telephone-Exchange Systems, which is fully 
set forthin the following specification. 
This invention has reference to telephone 

exchange systems, comprising a central office 
and subscribers’ stations connected there with, 
and apparatus whereby any subscriber can 
connect his wire for talking purposes with 
the line of any other subscriber. 
Many systems of this general character have 

been heretofore devised, but have gone into 
use to a very limited extent, such systems 
having been found to be adapted only to ex 
changes where the number of Subscribers is 
small, and to involve too great complexity or 
too much uncertainty in operation to be effi 
cient for city exchanges. 
The object of my invention is to produce an 

automatic exchange system which is capable, 
without sacrifice of reasonable simplicity and 
certainty, of employment for a large number 
of subscribers, and it consists in a novel form 
of central office switch-board or connecting 
mechanism, combined with local station ap 
paratus of a simple character for selecting 
and making connection with any desired line 
of the system. 
The present invention utilizes the principle 

of combinations of the connecting elements, 
to obtain with a relatively small number of 
connecting elements a relatively large num 
ber of connections. Thus, if the connecting 
elements are So arranged as to require the 
motion of a pair of such elements for each 
connection, the total number of connections 
that can be made will be equal to the Square 
of half the number of connecting elements 
(e.g., twenty elements can effect one hundred 
connections) while the subscriber's actuating 
mechanism will only have to Select and act 
upon two out of a relatively small number of 
elements. 
Apparatus based on this principle may be 

constructed in a variety of ways, but that 
form which is deemed the simplest and readi 
est of application, comprises connecting ele 
ments in the form of intersecting wires, as 
will be fully explained hereinafter. Each 
line entering the exchange terminates in a 

PATENT OFFICE. 

OF CHICAGO, ILLINOIS. 

E EXCHANGE SYSTEM. 

Patent No. 498,291, dated May 30, 1893. 
Serial No. 444,100, (No model.) 

rod or wire, these terminals being arranged 
in group, Say vertically. Each subscriber has 
also under his control a system of connecting 
Wires composed of two series, one series be 
ing at right angles to, or intersecting the 
other. The plane of the connecting wires is 
transverse to the line terminals, being hori 
Zontal, if the latter stand vertically, as here 
inafter described and shown. The planes of 
connecting wires are arranged one above the 
other, (or it might be one alongside of the 
other) so that the connecting mechanism pre 
sents a structure having three series of wires 
running in three directions, each wire being 
normally out of contact with all the others. 
The two series of horizontal wires constituting 
a subscriber's connection system, form a num 
ber of intersections equal to the product of the 
number of longitudinal wires multiplied by 
that of the cross-wires. If there be ten in each 
row, there will be one hundred intersections. 
The vertical terminal wires stand adjacent to 
these intersections, and the horizontal or con 
necting wires are provided with contact de 
vices So arranged that a slight movement of 
any longitudinal Wire and any cross wire will 
establish an electrical connection with that 
vertical wire which stands at the intersection 
of these two connecting wires. The subscrib 
er's station has a selecting device adapted to 
Send signals of a Sufficient number of im 
pulses of either polarity, So as to select and 
operate that longitudinal wire and that cross 
wire at whose intersection stands the line ter 
minal with which connection is desired. 
This part of the invention may be carried 

out in various ways. That which is at present 
regarded as the simplest and most efficientis 
as follows: The selector is a pivoted arm 
which on turning one way from its normal 
resting point makes successive contact with 
a series of terminals with which the plus pole 
of the signaling battery is connected, and on 
turning the opposite Way makes contact with 
terminals of the minus pole of the battery. 
The subscriber can thus send any desired 
number of impulses, followed by any desired 
number of impulses of the opposite polarity. 
At the central office is a circuit-maker hav 
ing electro-magnetic operating mechanism for 
moving it step by step, and at each step it 
completes a circuit for the controlling mag 
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net of one of the longitudinal wires. The 
operating magnet is in a local circuit con 
trolled by a polarized relay, so as to be closed 
by say positive impulses from the signaling 
station. Thus the circuit-maker can be moved 
to make connection with any magnet of the 
series controlling the longitudinal connecting 
wires. A similar circuit-maker and operat 
ing magnet are provided for the cross-wires 
being closed by currents of opposite polarity 
to those which influence the first operating 
magnet. The subscriber thus brings under 
control the two connecting wires which inter 
sect at the line terminal with which he wishes 
to communicate. He now, by a suitable sig 
nal (which may be by a double strength cur 
rent) moves the two connecting wires, mak 
ing the desired contact and establishing a 
talking circuit with the desired line. When 
the conversation is finished a disconnecting 
signal (which may be a repetition of the con 
necting signal) releases the connecting wires, 
which are restored by springs to their normal 
positions. To prevent confusion, one of the 
connecting wires in its movement sets a 
guard mechanism, which prevents any other 
connecting wire from approaching the termi 
nal wire. This guard mechanism may be, 
and preferably is, combined with indicating 
devices, which, by ringing a hell at the sub 
scriber's station, shows that the line with 
which he has attempted to connect himself is 
busy. The number of strokes of the bell will 
indicate whether one or more subscribers is 
or are ahead of him in connecting or attempt 
ing to connect with that particular line. 
The system is of course complete and oper 

ative without the guard mechanism, which 
may be used or disused as desired. 

It will not of course, in practice, be neces 
sary to provide a connection plane of inter 
secting wires for each subscriber, but it will 
suffice if the number of planes be large enough 
to provide for the maximum number of con 
nections likely to be required at any one 
time. 
The invention includes many details of 

construction and combinations and arrange 
ments of parts, as will be hereinafter ex 
lained. 
The accompanying drawings, which form 

part of this specification illustrate a system 
constructed and arranged in accordance with 
the invention. 

Figure I, is a sectional pian view of the 
central office connecting apparatus, showing 
the horizontal connecting Wires of one sub 
scriber, and the position of certain of the ver. 
tical line terminals. Fig. II, is a detail in 
elevation showing the operating mechanism 
of one connecting wire. Fig. III, is a detail 
of the escapement mechanism. Fig. IV, is a 
plan view, partly diagrammetric, of the sub 
scriber's selecting device. Fig. V, is a sec 
tional elevation thereof. Fig. VI, is a detail 
of an automatic switch. Fig. VII, is a dia 
gram illustrating the electrical connections 

of the switch board mechanism. Fig. WIIl 
is an enlarged detail in elevation of parts of 
the system of connection-wires, illustrating 
particularly the guard mechanism, and Fig. 
IX, is a similar enlarged detail in plan. 
In Fig. I, the guard mechanism is not 

shown, because it could not be clearly indi 
cated upon the scale of that figure. More 
over, for the sake of greater clearness I have 
shown only a few of the vertical terminal 
Wires, contact makers and connection-mag 
nets. 
In Fig. I, A, represents a frame work hav 

ing dimensions sufficiently large to accom 
modate the connecting wires or elements re 
(uired for the system. This frame supports 
a series of longitudinal wires lettered from 
a' to a' and a series of intersecting cross 
wires lettered from b' to l', the wires being 
capable of sliding lengthwise, and being all 
normally held by retractile springs at b. 
These wires form eighty-one intersections, 
and adjacent to each intersection stands a ver 
tical wire c, constituting a line terminal. It 
will be understood that there are a number of 
planes of intersercting wiresaranged one above 
the other, and as shown in Fig. II, wirest)' are a 
little below and out of contact with wires (a. 
The latter carry a number of contact makers 
d, which hang vertically by their own weight 
but can turn easily on the supporting wire. 
Cross-wires l'have each a series of projecting 
pins d'. The relative positions of these pins 
and contact-makers will be readily understood 
from Figs. I and II, and it will be seen that 
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if any wire, as Ct be drawn against its spring, 
all its contact makers will be brought into 
line with pins on the intersecting wires b'. If 
now, any cross-wire say b” be drawn out, one 
of its pins will engage and lift the adjacent 
contact maker at its intersection with a', and 
make a connection at the intersection 36 with 
the line terminal c at that point, which will 
be the line terminal of subscriber 36. Thus 
it requires the movement of both wires form 
ing an intersection to make a connection with 
the vertical wire at that point. 
A simple form of mechanism for moving 

the connection wires is shown in the draw 
ings. Each wire has at its end a pivoted rack 
B Overlying a segmental pinion C the latter 
being carried by a shaft E. Racks B are nor 
mally out of engagement with pinions C, be 
ing tilted up into the position shown in dot 
ted lines Fig. II by a light spring D., but when 
the circuit of a magnet F is closed, the rack 
B controlled by that magnet is attracted, and 
if shaft E be rotated the wire attached to that 
particular rack will be drawn out, all the 
others remaining stationary. The circuits of 
these connection magnets are normally open 
at a terminal plate G. A brush g carried by 
a slide g is adapted to make contact success 
ively with the several terminals of these cir 
cuits. There are two of these contact mak 
ing appliances, one for the longitudinal wires 
Cl, and the otheir for the cross-wires l'. Each 
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has a selecting magnet Hor H', and a release 
magnet H or H. The selecting magnet of 
each appliance moves its slide g' step by step, 
through a pawl hand ratchet bar h", and each 
of these movements carries the brush g from 
one terminal to the next, thus selecting the 
desired connecting wire. One of these mag 
nets is adapted to act upon positive impulses 
being sent to line from a sub-station, and the 
other upon negative impulses; so that a sub 
scriber to connect his line with any other, 
say No. 36, will send three plus impulses, 
followed by three minus impulses, and thus 
close the circuits of the connection magnets 
corresponding to wires b and a'. He will 
then send the proper signal to rotate the 
shafts E, as presently described, and thus 
bring wire a into electrical connection with 
vertical wire c at intersection 36, as already 
pointed out. Shaft E has on its end two pro 
jections c', c controlled by an escapement 
lever C°, (Fig. III) the latter being moved 
in one direction by an escapement magnet 
E, and in the other by a spring e', so that 
at each vibration of lever C* shaft E can 
make a half revolution. Shaft E when re 
leased by the lever C is rotated by a weight 
whose cord E is wound upon a drive shaft E, 
or by other suitable means. Escapement 
magnet E°is operated when a double strength 
impulse comes from the subscriber's station, 
so that it does not respond when ordinary 
signals are sent to operate the selecting-mag 
nets. When it is desired to restore the parts 
to their normal positions, a second double 
strength impulse will again release shaft E, 
and it will then complete its revolution; but 
during this part of its movement the pinion 
C is out of engagement with rack B, and the 
wire attached thereto is accordingly drawn 
back by its spring (a, or b). When completely 
retracted the rack B is again tilted up by 
spring D. 
The electrical connections of this auto 

matic switch-board mechanism Will now be 
explained in connection with the diagram 
(Fig. VII). 
Line wire L enters the central office 

branches at the point 50. One branch 51, 
goes to the two shafts E, and also to the 
subscriber's vertical terminal rod c. This 
may be called the talking branch. The other 
branch 52 goes first to the extra strength mag 
net O', then to the polarized relay P, and 
then to earth. These are all the line circuits, 
the other circuits on the diagram belonging 
to the local battery L. B. In tracing these 
circuits we will follow an operation of mak 
ing a connection. The subscriber first sends 
positive impulses to connect with the proper 
magnet of the series of cross-wiresb'. These 
impulses pass without affecting magnet O', 
and in passing relay magnet P draw tongue 
p to contact point p and close a local circuit 
through the selecting magnet II' as follows: 
from battery L. B by wire 54, armature lever 
o of magnet O', wire 55, tongue p, contact p', 

wire 56, magnet H' and wire 57 back to bat 
tery L. B. At each of these impulses magnet 
H' moves its contact making slide gone step 
as already explained. When negative in 
pulses come from the subscriber's station 
tongue p' closes against contact p, energiz 
ing selecting magnet H, the circuit being 
as traced above to tongue p', thence to con 
tact p, wire 60, magnet II, wires 61, 62, the 
latter joining the return wire 57 at point 58. 
The subscriber next sends an extra-strength 
impulse, to which switch-magnet O' responds, 
attracting its armature O, breaking the cir 
cuit of the selecting-magnets H, H' at con 
tact o', and closing another local circuit at 
o°. This is the circuit of the escapement mag 
nets E, as follows: wire 63 which branches at 
64 to the two escapement magnets. Following 
that branch which leads to the magnet of the 
longitudinal connection wires a', the circuit 
proceeds by wire 65 to magnet E°, and by 
wire 66, which joins the return wire 62, and 
proceeds by the path already traced to the 
battery. The circuit of the other escapement 
magnet is identical, except that it includes a 
retarding resistance R, the object being that 
the wire a shall move its contact-makers d 
into the range of the pins d' before wire b' 
moves the latter. The wire 65 has a branch 
wire 67 leading to the contact making slide 
g' and its brush g, and thence to the connec 
tion magnet F which is for the time being in 
circuit with brush g. All the magnets Fare 
connected to a common return wire 68, which 
joins wire 62 at point 69. Thus a current 
passes to energize the proper connection 
magnets, and bring the two selected connec 
tion wires into engagement by their racks B 
with the pinions C on the shaft E. Each 
shaft E carries a collar, part of which is of 
insulating material r and part of conducting 
material r". IBrushes S s' rest on the collars, 
normally on the insulating portion. These 
collars constitute the circuit controllers of the 
release-magnets H. H. At the first extra 
strength impulse the circuits of the release 
magnets are open at the collars, but when 
shaft E has made a half-revolution and comes 
to rest, the brushes S, S' rest upon the con 
ducting portion r" of the collar. At the con 
clusion of the conversation, the subscriber 
sends another extra-strength impulse, closing 
the circuit of escapement magnets E°as be 
fore, so that shafts E make another half-revo 
lution and resume their normal positions. 
But at this time the circuit of the release 
magnets is closed, as follows: from the wire 
65 by branch wire 70 to release magnet H, by 
wire 71 to brush s', conducting strip r", brush 
S, and wire 72 to return wire 66. Release 
magnet thereupon acts as already explained, 
and slide g’ is drawn back by its spring to its 
normal position. 

It has already been pointed out that the 
subscriber's line wire branches to its vertical 
terminal c, and to shafts E. At both points 
the circuit is normally open; but when a rack 
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B is in engagement with a pinion C, a talk 
ing circuit is made from the signaling sub 
scriber's line to shaft E, pinion C, rack B, con 
nection wire a', contact maker cl and the ter 
iminal wire c of the subscriber with whom 
communication is desired. 
The subscriber's signaling mechanism com 

prises a device for sending the selecting im 
pulses, and the operating impulses to which 
the polarized relay magnet and the extra 
strength magnet respectively respond. One 
form of such mechanism is shown in Figs. 
IV, V and VI. The apparatus which may be 
termed the selector, comprises a dial, around 
the edge of which on opposite sides of the 
zero point O are arranged two series of con 
tact plates K, L which may be numbered to 
correspond with the longitudinal and cross 
connection wires. Those to the left of the 
zero point correspond with the connection 
wires a, and those to the right with the wires 
t'. Within the contact plates IK, I are con 
ducting strips K', L', connected respectively 
by wires 15, 16, with two similar strips K*L*. 
The former connects by wire 17 with the posi 
tive terminal of a battery B and the latter 
by wire 18 with the negative terminal of the 
same battery. Alongside of strip K* is an 
earth contact strip K, and another earth con 
tact strip L is adjacent to strip L°. These 
s' rips KL are connected to earth at E by a 
wire 19. 

Pivoted on a stud 200 in the center of the 
dial is an arm M having a handle.M', and on 
the same stud is pivoted a flat bar M. Arm 
M has a rib m which lies between stops in, 
m", n° on the bar M, so that the move 
ment of arm M will carry bar M with it; but 
the former has a slight play between the 
stops m 'm' on one side and n' on the other. 
Stops m m' are of conducting material (as is 
rib m) and connect with springs in n, at 
taced to the insulating bar M. Spring in 
is arranged to slide over the contact plates 
IK, L and spring in to slide over strips K'. 

Plates IK all connect with a conductor L. 
20 and plates L with a conductor 21, and 
both of these conductors connect with the 
line wire L', leading to the central office. 
Insulating bar M also carries two springs 
in in, which are electrically connected and 
are adapted to slide over strips IXL and 
IXL respectively. 
to connect his wire with that of subscriber 
No. 36 he turns handle M' to the right un 
til it rests on line contact No. 3 of the se 
ries L. During this movement rib na bears 
against stop n° which has no electrical con 
nection, and consequently no current goes to 
line. He then moves it to the left, and con 
sequently rib in closes the battery circuit 
across stops in, n' and at each of line plates 
I, a positive impulse is sent to the central sta 
tion, the circuit being from the earth at E by 
wire 19, earth plate K, brushes m, n, plate 
K and wire 17 to the negative pole of battery 
B', and thence by wire 18, plate L, wire 16, 

If the subscriber wishes 

plate L', brush n, stop m', rib m, stop m, 
brush n, line plates I, and conductor 21 to 
the line L. Thus when arm M reaches the 
Zero point three positive impulses will have 
been sent, and by continuing the movement 
to the line plate No. 6 of the series K, six 
negative impulses willfollow. The subscriber 
then returns arm M to its resting position, 
and during this return movement no current 
flows, for the reason that rib in breaks con 
tact with brushes n, n'. The operator has 
now to send an impulse of sufficient strength 
to operate the magnet O'. This may be con 
veniently effected by bringing in an auxil 
iary battery B", by means of a switch or push 
button; or as indicated in Figs. IV and VI, 
the movement of the hook 22, on which the 
receiving telephone usually hangs may be 
utilized to bring in this battery, with battery 
B. As shown, the hook carries two connect 
ing Strips 23, 24. The former brushes past 
and connects the terminal points (which are 
preferably springs) 25, 26, while the latter is 
simultaneously inaking contact with the ter 
minals 27, 28. This contact, made as the arm 
22 moves upward, sends a current from both 
batteries to line by the following path: from 
earth at E by wire 30, terminal 27, plate 24, 
terminal 28, wire 31, battery B, wire 32, bat 
tery B", wire 33, terminal 26, plate 23, termi 
nal 25, and wire 34, connecting with line wire 
L'. This actuates the magnet O' closing the 
circuit of the escapement-magnets already ex 
plained, and when the conversation is con 
cluded, and the telephone again hung on its 
arm 22, the latter in descending causes an 
other like impulse to go to line, again actuat 
ing the escapement magnets, permitting the 
shafts E to return to their normal positions. 
The points 37, 38, indicate the terminals of 

the usual local telephone circuit, closed when 
the arm 22 reaches the limit of its upward 
movement. 

I have not deemed it necessary to indicate 
the telephones and call mechanism of the sta 
tion, as these appliances may be of any usual 
or suitable construction, and arrangement. 

It is often desirable to prevent a subscriber 
from connecting his line with another already 
in use, and thus interfering with the conver 
sation. To this end I have devised a guard 
mechanism illustrated in detail in Figs. VIII 
and IX. 

In the open spaces between the intersect 
ing wires a' l', is placed a series of upright 
shafts T, TT. As shown there are two of 
these guard shafts for each terminal c. It 
will suffice to show and describe the guard 
mechanism for one vertical wire c, as the ar 
rangement is identical for each. Each shaft 
T, T., &c., has a transverse guard wing t at 
each connection plane, the wings being at the 
same vertical level as the connection pin d' 
on cross-wire b'. The guard shafts T', in the 
upper part of Fig. IX, adjacent to connection 
wirel', are shown in their normal positions, 
in which they are held by springst? (Fig. VIII), 
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and it will be seen that the pin d' in moving 
in the direction of the arrow will pass the 
tWO guard Wings, tilting each in passing and 
will come to rest at the extremity is of the 
second guard wing. This is the position of 
the parts connected with connection wire U'. 
The end t of the guard wing nearest the ver 
tical wire c is thus thrown into the path of 
any pin Seeking to approach that wire, and 
this is the position of every wing on guard 
shaft T. The position of such a pin is shown 
in dotted lines. If a pin were in that posi 
tion it would in like manner displace the sec 
Ond guard shaft T, so that another subscriber 
Seeking to connect with terminal cit would 
find the guards of shaft T in the way, and 
could not reach that terminal until both the 
Subscriber in actual connection therewith, 
and the one seeking such connection, had re 
stored their apparatus to the normal positions. 
A busy signal may be given in the follow 
ing Way: A local signaling battery S B (Fig. 
VIII) has connection by wires 80 to each guard 
shaft, and the latter are electrically connected 
With contact springs q q. The springs on 
the first guard shaft. Thave one bend or 
corrugation, while those on shaft T have 
tWO bends or corrugations. Looking at Fig. 
IX, it will be seen that in the normal posi 
tion of the guard shafts these contact springs 
are out of the range of the pins d'; but 
When a shaft T is displaced during a con 
nection, the springs q all come into range of 
the pinson wiresb', so that any wire b'moving 
toward terminal c' will brush over spring q, 
and make a single contact. This completes 
a circuit from the local battery S B to the 
Cross-wire b', and as the latter is at this mo 
ment in electrical connection with shaft E, 
the circuit is completed through to the sta 
tion of the subscriber attempting to connect 
With line terminal.c. If now a suitable bell 
magnet Q be included in the subscriber's cir 
cuit (as indicated in Fig. VII) a single stroke 
Will be given on bell Q. If another sub 
scriber is already attempting to connect with 
the terminal c', the pin would brush over 
Spring q', of shaft T, and send back two im 
pulses, indicating that two persons are ahead 
of the subscriber for purposes of communi 
cating with line 36. 

In conclusion I desire it to be understood 
that my invention is not limited to particu 
lar details of construction and combinations 
of parts as herein set forth; but that modifi 
cations may be made therein without depart 
ing from the spirit of the invention, which 
includes as well the different elements indi 
vidually, where these are susceptible of sep 
arate use, as the system as a whole, compris 
ing all the elements combined, or substantial 
equivalents thereof. For example, the switch 
board mechanism is susceptible of use in an 
ordinary telephone exchange, the connection 
elements or wires being operated by hand in 
stead of automatically; and the selecting de 
vice at the subscriber's station is susceptible 

of use with other forms of connecting appa 
ratus controlled by different combinations of impulses. 
Having now fully described my invention, 

what I claim is 
1. In an automatic telephone exchange Sys 

tem the combination with the line terminals, 
of Subscriber's connection-elements, such as 
wires arranged in groups or rows as specified 
With respect to said line terminals, the move 
ment of a combination of connection elements 
being necessary to make a connection with a 
line terminal, each different combination mak 
ing a different connection, substantially as 
described. 

2. In a telephone exchange system, a cen 
tral office switch-board or connecting appa 
ratus, comprising line terminals, and connec 
tion-elements or wires arranged in two series 
transversely to each other, and in planes at 
right angles to said line terminals, one series 
being also branch line terminals, and con 
tact-makers and actuating mechanism where 
by the movement of any two intersecting 
wires makes connection with one of the line 
terminals, substantially as described. 

3. In a telephone exchange system, a cen 
tral office switch-board or connection appara 
tus, comprising line terminals arranged in one 
direction, connection systems comprising each 
two sets of wires intersecting each other, and 
arranged in planes at right angles to the said 
line terminals, there being a line terminal ad 
jacent to each intersection, contact making 
devices carried by the connection wires, and 
means for moving any two connection-wires 
to make a connection with the line terminal at 
their intersection, substantially as described. 

4. In an automatic telephone exchange sys 
tem, the combination of a series of subscrib 
er's line terminals arranged in parallel lines 
at the central office, a series of connection 
systems comprising each two sets of wires ar 
ranged transversely to each other and at right 
angles to said line terminals, the latter being 
each adjacent to an intersection of two con 
nection wires, line wires extending from Sub 
stations to the central office and branching 
to said line terminals and to one set of con 
nection wires, electro - magnetic actuating 
mechanism for said connection Wires, and a 
signaling or selecting device at each sub 
scriber's station for actuating any two inter 
secting connection wires, and there by con 
necting his line with that whose terminal is 
at the intersection of said two wires, substan 
tially as described. 

5. The combination of the connection-wires 
arranged in two series intersecting each other, 
the line terminals intersecting the planes of 
all the connection wires, the latter being mov 
able lengthwise so that the movement of any 
intersecting pair will make a contact with a 
particular line terminal, connection-magnets 
for the several connecting wires, a circuit 
closer, for each series of magnets moving 
step by step, a local battery circuit-closer, se 
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lecting-magnets therein for said circuit-clos 
ers, a polarized relay closing the circuit of 
one selecting magnet when influenced by plus 
currents, and of the other when influenced by 
minus currents, a signaling device for send 
ing to line selecting impulses of either polar 
ity, whereby the user can gain control of any 
intersecting pair of connection wires, an es 
capement magnet for effecting the movement 
of the connection wires, and an extra-strength 
magnet, controlling the circuit of the escape 
ment-magnet, substantially as described. 

6. The combination of the two intersecting 
series of connection wires, the transverse line 
terminals adjacent to the intersections, the 
connection-magnets for the several wires ar 
ranged in multiple arc branches of a common 
local circuit, a sliding step-by-step circuit 
closer for each series of magnets, a selecting 
magnet and a release magnet for each series, 
each selecting magnet being in a separate lo 
cal circuit, a polarized switch operating to 
close one or the other of these circuits, ac 
cording to the direction of the impulse in its 
circuit, a line wire including said polarized 
relay, mechanism as specified for moving the 
selected pair of connection wires, an escape 
ment magnet, for actuating such mechanism, 
and operating also to close the circuits of said 
release magnets, a switch magnet controlling 
the circuit of the escapement magnet and ir 
responsive to impulses which actuate said 
polarized relay, said switch magnet being also 
in the main line circuit, and appliances at 
the Subscriber’s station for sending the proper 
impulses to line, Substantially as described. 

7. A Subscriber's signaling device compris 
ing in combination a line battery, a pivoted 
contact making arm, terminals on one side of 
the normal resting point of said arm con 
nected with the positive pole of said battery, 
and other terminals on the opposite side con 
nected with the negative pole of said battery, 
and line and earth contacts also controlled 
by said arm, substantially as described. 

8. In an automatic exchange, the combina 
tion. With central office switch-board mechan 
ism comprising two sets of connection ele 
ments, and operating mechanism for each set 
responsive to currents of a definite direction, 
of a Substation signaling or selecting device 
comprising a contact-making arm, two series 
of contacts arranged respectively on opposite 
sides of the Zero point of said arm, a battery 
having its positive pole adapted to be connected 
by the movement of said arm with one series 
of contacts and its negative pole to be in like 
manner connected with the other series, and 
ground and line contacts controlled by said 
arm, whereby its movement in one direction 
sends to line a succession of positive im 
pulses, and in the other direction a succession 
of negative impulses, substantially as and for 
the purpose set forth. 

9. The combination with central offices witch 
board or connection mechanism operative by 
impulses of different polarity, of a subscrib 
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er's signaling device comprising a battery, 
two sets of terminal contact plates with which 
the two poles of the battery are adapted to 
be respectively connected, a trailing arm car 
rying brushes for making contact with said 
terminal plates, a handle having a slight play 
upon said arm and constituting a circuit 
breaker, so that the circuit is closed when the 
arm is moved by said handle in one direc 
tion, and broken when moved in the opposite 
direction, substantially as described. 

10. The combination with the Switch-board 
or connection mechanism having two sets of 
connection elements, an independent Select 
ing magnet for each set, each in a separate 
circuit, a polarized relay or Switch adapted 
to close each of said circuits when influenced 
by a current of the proper direction, a main 
line circuit including said polarized relay, a 
connection-operating or escapement magnet 
in a separate local circuit for making a con 
nection after the proper connection elements 
have been selected, a switch magnet control 
ling the last named circuit and irresponsive 
to the impulses that actuate said polarized 
relay, but responsive to currents of different 
strength, and subscriber's signaling mechan 
ism, comprising line batteries, a selector for 
sending a succession of any number of nor 
mal impulses of either direction, to operate 
said polarized relay, and means for sending 
the extra-strength impulses to actuate said 
switch-magnet, substantially as described. 

11. The combination with the line termi 
mals, and the connection-wires adapted to be 
moved into contact there with, of guard-mech 
anism, comprising stops or guards adapted to 
be displaced, by the movement of a connec 
tion-wire into contact with a line terminal, 
into position to arrest any other connection 
wire before reaching such line terminal, Sub 
stantially as described. 

12. The combination with a series of line 
terminals and connection wires arranged in 
planes at right angles to said line terminals, 
and with mechanism for actuating said con 
nection wires to make contact with any of 
said terminals, of guard mechanism for each 
terminal wire, comprising guards or stops 
which are displaced by the movement of any 
of the connection wires in the other planes, 
substantially as described. 

13. The combination with a series of line 
terminals and connection wires arranged in 
planes at right angles thereto, and with mech 
anism for actuating said connection wires, as 
set forth, of line circuits extending from sub 
scribers’ stations and terminating each at One 
of said terminals and also at one set of con 
nection wires, guard-mechanism, comprising 
a series of guards for each terminal wire which 
are displaced by the movement of a connection 
Wire into contact with a terminal wire, and So 
interposed between that terminal and other 
connection wires, a contact spring carried by 
each guard and forming the normally openter 
minal of the signaling circuit, said spring being 
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brought, when the guard is displaced into the 
path of a contact-maker on the connection 
wire adjacent thereto, so that a circuit will 
be closed by the movement of such connec 
tion Wire, and a signal-giving device at the 
subscriber's station connected with said con 
nection wire, whereby a busy-signal may be 
given, substantially as described. 

In testimony whereof I have signed this 
specification in the presence of two subscrib- Io 
ing witnesses. 

A, FRED S. MCCASKEY. 
Witnesses: 

PHILIP MAURO, 
REEVE IEWIS. 

  


