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of Washington, District of Columbia, and 
THOMAS.J. McTIGHE, of Pittsburg, in the 
vania, have jointly invented a certain new and 

which 

Fig. 3 is a diagram showing the arrangement 

lines to a central connecting device, and to a 
single principal station and circuit, from which 

ganizations shown in Fig. 2. 

principal station, through which connections 
are established between any two of the iridi 
vidual stations. 
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To all cho) it may concern: 
Beit known that we, M. DANIEL CoNNoLLY, . of Philadelphia in the county of Philadelphia, 

State of Pennsylvania THOMAs A. CoNNoLLY, 

county of Allegheny, and State of Pennsyl 
useful Automatic Telephone-Exchange; and 
We do hereby declare the following to be a 
full, clear, and exact description of the inven 
tion, such as will enable others skilled in the 
art to which it pertains to make and use it, 
reference being had to the accompanying draw. 
ings, which form part of this specification, in 
Figurel is a diagram illustrating the rela 

tions of a series of independent telephonic sta 
tions and lines to a entral station, as em 
bodied in oar invention. Fig. 2 is a plan view 
Qf all automatic connecting apparatus con 
structed in accordance with our invention. 
of a local telephonic station with appurte 
nances. Figs. 4 and 5 are diagrams in further 
illustration of the local telephonic-station sys 
tem, showing two stations under different as 
pects. Fig. 6 is a diagram illustrating the 
relation of a series of independent telephonic 

connection may be established with any one 
of the other lines. Fig. 7 is a partial side ele 
wation of the apparatus shown in Fig. 2. Fig. 
8 is a perspective view of one of the subor 

Fig. 9 is a plan 
or side view of a modification hereinafter de 
seribed. 
The object of our invention is to provide 

what maybe termed an “automatic telephonic 
exchange,” in which each station of the ex 
change is in communication with a main or 

Under the present system in use it the prin 
cipal cities having telephonic facilities the 

- hites from the several stations converge to a . 
central'office and terminate in a switch-board. 

When any individual member of the exchange 
desires to communicate with any other mem 
ber he signals the central office, states his de 
sires, and an attendant thereupon makes the 
desired connection. The operation of making 
these connections is now altogether a manual. 
work, and requires not only constant atten 
tion, but much dexterity in order that there. 
shall be as little delay as possible; but in ex 
changes comprising many members the work 
of the central office is very great, requiring 
many employes to meet the wants of the com 
munity. Even then there are incessant de 
lays, much confusion, and consequently many 
mistakes. and annoyances which it is highly 
important should be obviated. 

Öur present invention contemplates the en 
ployment, in lieu of manual labor and the nec- - 
essary skill and intelligence to apply it, of the 
capabilities of electricity and electro-magnet 
ism, whereby all the difficulties now met with 
are entirely overcome, and the operation of 
the central office rendered completely auto 
lmatic, rapid, and reliable. Each or any men 
ber of the exchange may, by means of local. 
contrivances having electrical communication 
with the central office, place himself in com 
munication with any other member whose line 
happens to be unoccupied. At the same time 
he is enabled to entirely isolate his own and 
the line he desires to communicate with from . 
all others of the exchange, so that no inter 
ferences or interruptions can possibly occur. 
He is also enabled to signal the member to be 
communicated with, and in fact to place his 
own and the other line into the most desirables 
and convenient relation to each other and to 
the balance of the exchange as the most ur 
gent demands of the telephonic-exchauge sys 
tem require. 
The details of our automatic exchange sys 

tem have reference to the stations and to the 
central office. In accordance with our plain 
each station comprises, in addition to the usual battery and any preferable style of telephone, 
a reversing:key, a signal or call bell, a con 
pound switch, and a dial instrument. The 
function of the latter is to make intermittent 
breaks in the electric cirrent, the number and 
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character of which are successively indicated 
on the dial by means of a pointer, and to there 
by produce a responsive action of the mechan 
ism at the central station pertaining to the 
given line, which action results in or is fol 
lowed by the establishment of therequired con 
nection and correlative arrangement of parts 
necesssary to an intercommunication of the 
two lines. After contact or connection with the 
proper line is made at the central the current 
is reversed, and such reversal instantly brings 
into action mechanism at the central office, de 
pendent absolutely thereon, which at once iso 
lates the connected lines; at the same noment 
the signal of the station to be called is rung. 
At the station thus signaling, main is then 
switched from the battery to the call-bell. The 
signaled station now shunts his battery into. 
main line and sends a similar reversed current, 
wiich actuates the bell of signaling - station. 
The stations now in communication switch 
their lines to their, respective telephones, cut 
tug out both bells and batteries from main 
line, and conversation may then be carried on. 
The operations, then, at the signaling-station. 

are, in brief, first, the manipulation of the dial 
instrument while current is normal; second, 
reversal of the current; third, shunting of the 
main line first to call-bell, and then to tele 
phone. These are simple operations, requir. 
ig no skill, and may be all performed succes 
sively within the period of a moment or two. 
Aiter communication has terminated the parts 
are to be restored to their normal condition 
i. e. each station must have its main line in 
colucction with its signal-branch, and the parts 
at the central office adjusted to the properpo 
sition for connection with any other lines of the system. 
In practice we have reduced the system of 

signaling and dutomatically-determined inter 
communication above set out to the organiza 
tion of devices which we shall now proceed to 
explain. - 

First, as to the local stations. At each local 
station the main line enters through the me 
dium of a switch-connection, (indicated by let 
ter A) and adapted to bring into circuit sev 
erally the dial instrument A, call-bell A, and 
telephone A, as well as to switch the battery 
locally into primary of telephone. 
Any form or style of telephone may be used; 

but we have preferably shown that in which 
the electric pulsations transmitted are gener 
ated inductively in a secondary coil from a 
primary in the circuit of a local battery, A. 
The dial instrument may be of the kind usu 

ally employed as transmitters or senders. in 
the ordinary dial-system of electro-telegraphy. 
Upon the face of the dial are indicated the 

numbers or letters of the different stations in 
the system. A pointer, a, has its axis in the 
center of the dial, and turns with a break 
wheel, a' which makes and breaks the circuit 
as it is rotated with regular intermissions. 
The wheel a' is in the circuit, and its toothed 
periphery contacts with a spring or finger, a, 
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also in the circuit, the circuit being broken at 
the passage of each tooth. These teeth corre 
spond in number and position with the num 
hers or letters on the dial, so that when the 
pointer coincides with, say, 100 on the dial, it 
indicates that one hundred teeth have passed 
the spring and a like number of breaks have 
been made. This is to be understood as merely 
a suggestion as to the means of breaking the 
circuit and indicating the intermissions. 
Any of the well-known forms of dial instru 

ments adapted to the use required may be elm 
ployed, and hence our invention is not limited to any particular one. 
One of the wires from the dial instrument 

leads to the local battery, whose other pole 
leads to earth. 

. In a branch line at the local station is the 
call-bell A, and this is governed by a magnet, 
B', and armature B', which it is not necessary 
to particularly describe. The idea is that when 
this branch, which grounds after leaving the 
bell-magnet, is in circuit it will respond to a 
reversed current only, brought into requisition 
by the party signaling from a distant station 
and from his own battery. 
The wires leading from the battery are con 

trolled by a reversing-key, C, of any suitable 
construction. Its office is to reverse the direc 
tion of the electric current passing through the 
line by changing the relations of the poles of 
the battery to the mainline and earth, respect 
ively. - - 

The local circuit required for the primary of 
the telephone is made and broken by the con 
pound switch, which also controls the second 
ary, bringing the latter into the main circuit 
at the same time that the primary is closed. 
The terminals of the primary are did, and of 
the secondary d. The switch is formed with 
an arm, c, and an insulated branch, c', having 
at any suitable point a conducting-bar, a. By 
turning the switch on its pivot the several con 
nections are made, as shown in the drawings. . 
In lieu of a single compound switch, two or 

more switches may be employed to perform the 
same service. 
Second, as to the central office. Upon a 

single axis, E, are arranged as many ratchet 
wheels E, superimposed or side by side, as 
there are stations, and to the use of each sta 
tion is allotted one such ratchet, with its ap 
purtellant parts, which is entirely under in 
dividual control. Attacled to or in connec 
tion with each ratchet-wheel is a pointer, E, 
which travels with the ratchet. The ratchet 
has teeth corresponding. in number with the 
teeth of the break-wheel at the local stations, 
and is turned on its axis by means of a dog or 
equivalent, actuated by the armature of an 
electro-magnet, F, in the main circuit. 
The movement of the ratchet is intermittent 

and in response to the intermittent impulses 
of the electrie current determined by the dial 
instrument, and the movement of the pointer 
corresponds-that is, to say, the ratchet at 
central office is revolved tooth by tooth ex 
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actly in accordance with and by the operation 
of the dial-rheotome at the local station with 
which it is electrically connected. 
9oncentrie with the axis of the ratchet and pointer is a segmental conducting-plate, G, in 

contact with which is a sheeve or side, e, hav. ing capability of longitudinal movement on 
the pointer E, being provided with a hook, e, oil its outer extremity. . . 

After passing through the electro-magnet F 
the currefit traverses an electro-magnet, H, 
which has a polarized lever-armature, h, as shown. 
The polarization is preferably so arranged 

that the normal current causes the magnet to 
attract this armature, and the reverse current 
causes its repulsion. The lever-armature when 
in attracted position is made to contact at 
some point with the segment G, or with a me 
tle projection in electrical contact there wit. 
From the conducting-post of armature h a 

Wire descends to earth at central station. Af. 
'ster having passed through the second electro 
magnet H, the current proceeds by a direct 
connection with the segment G, whence, when 
the conducting armature-lever his in attracted position it passes to earth. 
By this arrangement a temporary circuit is 

secured for the proper manipulation of the 
already-described devices, and the revolving. 
of the index at the local station will invariably 
effect an exactly coincident and synchronous 
rotation, step by step, of the pointer E° at the 
central office. p - 

As stated, each of the lines converging to 
the central office has tierein its own exclusive 
electro-magnets, ratchet, pointer, and seg mental plates. 
II are a series of bars, hung or suitably piv 

oted, or otherwise arranged, radially outside 
the segment G, and parallel with the common 
axis. Each bar I is long enough to reach from 
end to end of the series of segments G. These 
bars We prefer to make of one piece of non 
conducting material, having a conducting 
strip, i, on one side, as shown in Fig. 8. From 
the strip i, beyond the inner edge of the bar, 
project hooks i' of metal, there being as niany 
hooks on each bar as there are ratchets and 
pointers-i.e., one hook for each circuit which 
enters the central office-and these hooks are 
made to stand, normally, in such position that 
the hook e' of the slide e on pointer E° will 
pass, through, and in electrical contact with, 
hook it when the pointer is rotated. 
. The conducting-strip i of the bar I is coin 
nected to one of the terminals of an electro 
magnet, K, suitably mounted, and having its 
poles facing a polarized armature, k, fixed to. 
the bar I, the poles being so disposed that 
with the normal current repulsion takes place 
but with a reverse current attraction is setup. 
After traversing the magnet K the current 
passes out of the machine to the line or cir 
cuit of another local station to which that par 
ticular bar I belongs. - 

3 

The operations before described brought us 
to the point that the revolving of the dial 
rheotome at first local station effected therevo. 
lution of the pointer E° at the central office, the circuit being complete through a ground 
at the central office. We now reverse the 
current withoutbreaking it by means of a suit 
able key, which need not be herein particularly 
described, and at once effect several very re 
markable results. First, the reversal of the 
Current repels the armature h, and instantly 
cuts out the ground at central office from the 
line under manipulation. The current then 
passes into the segment G. and out of it to 
the contacting-slide e from its hook el to the 
hook i of the cond acting-strip i, since the two 
are in electrical contact, as before shown, hav 
ing been brought thereto by the rotation of 
the pointer Ebefore the curreut was reversed 
Thence the current passes to the line of the 
other local station, whence it returns by earth. 
Now, when the reversal takes place the mag 
net K has its poles changed, and it instantly 
attracts the polarized armature k, and this be. 
ing fixed to the bar I, which is pivoted at , 
(or otherwise arranged so as to be moved ra. 
dially from the center,) pulls the latter out. . 
The result is that the hooks it of bar I are now 
out of the path of the hooks of all other point 
ers, and consequently the circuit thus estab 
lished between the two local stations is com 
pletely isolated, and the pointer of the cen 
tral-office ratchet of no other local station can 
obtain a contact with said circuit. Hence ab. 
solute immunity against interruption, and all 
the annoyances of cutting in and cutting out, 
cross-talking, &c., is afforded, thus insuring 
the utmost privacy for the stations wishing to 
COWeS8. * - " - 

Though no other station can interfere in any 
way with the circuit of two which are in com. 
munication, any other two can obtain a circuit 
in the same manner. The ultimate result is 
that on exchange all the members may be 
talking at once, two and two, and no one will 
get messages intended for some one else. . 
A further result of the reversal of the cur. 

rent is the ringing of the call-bell at the local 
station belonging to the bar I with which the 
contact is secured, the bell being rung by a 
polarized armature, as before stated. There 
fore, by the inere reversal of the current at the 
local station we obtain the threefold result, 
after making contact with the line of any 

; other desired local station, of cutting out the 
ground-wire, completely isolating the line thus 
established, and ringing the call-bell of said 
other station. - 

In the described operations of reversing the 
current and restoring it to normal, the revers 
ing-key would be, preferably, so constructed 
with overlapping terminals that in passing 
from normal to reversed position, or vice versa. 
no break will occur. We thus avoid the pos 
sibility of disturbing the contact secured at 
central office with otherlines, and a consequent. 
complication at the central office. 
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In cutting out the local battery and switch 
iug on the call.bell for the purpose of receiv. 
ing the answering signal of the station just 
alled the current leaves the line, and conse 

(iuently, the electro. magnet which operates 
the ratchet at central station lets go of its ar 
innature, which is soft iron. Now, when the 
other station switches its battery into main 
line, it will be so adjusted by his reversing: 
key that the direction will be such as will not 
repel the polarized armatures of the central 
office, or affect them in any way; but in order 
to avoid the disconnection which would occur 
by this reverse current attracting the ratchet 
actuating armature, we may make the contact 
surface of the slide on the pointerbroad enough 
to permit such single attraction and resultant 
step of the pointer to take place withoutbreak 
ing the contact; or we may so arrange the lever 
of the armature which cuts out the ground of 
the central station that if performing that 
function said artnature causes a stop or dog 
to fall in the way of a projection on the ratchet, 
so that the armature cannot move till the per 
son at the original station lets go of it by re 
storing his current to the line and bringing 
its direction to normal, when the following 
acts are instantaneously and simultaneously 
performed: First, the polarized armature k is 
repelled by the magnet K, thus forcing the bar 
I bick, and its hook i pushes the slide on the 
pointer back to its hormal position, where it 
is ready for use again; second, the polarized 
armattire h is attracted by magnet H, thus 
causing the central ground to be re-establisled, 
and restoring the temporary earth returns to 
allow the original station to connect to. any 
other line desired. - 

Wluile one local station is talking to an 
other, it is very desirable that the two con 
nected stations should be entirely isolated 
from all others. . . . w 
The apparatus, as so fur described, enables 

the isolation of the bar belonging to the sta 
tion called; but it is also advisable to isolate 
the bar of the station calling. To effect. this 
result we ruin a branch line from the line of 
the station calling, to a suitable terminal, a. 
Another line, y, is ran from the conducting 
strip on the bar of the station totle operative 
electro-magnet which draws said bar. 
An insulated conducting-strip, 2, or spling 

plug, is fixed on the pointer belonging to the 
same station and so arranged that when the 
pointer is at an initial point or Zero on the seg 
neat the strip. x will be in contact with ter 
minals at and y, and thus complete the branch 
circuit from the bar through the electro-mag 
net, through the branch line, till it meets the 
main line of that station,it belongs to. By this 
means, when that station operates its dial-rheos 
tome, its pointer at the central office moves 
from the initial point or zero, and the branch 
circuit is broken thereby. Now, if any othersta 
tion that the one called wishes to connect onto 
the line of the station calling, there is hotli 
ing to prevent it operating its pointertill con 

tact is made with the bar of the first station 
calling; but when that point is reached it cap 
not obtain a circuit at all through the line be 
longing to that bar, and hence cannot inter. 
rupt or in any way interfere with the conver 
sation progressing between the two local sta 
tions already in circuit. This arragement 
has also another advantage. If a local sta 
tion is very busy, and, so to speak, “not at 
home’ to any telepluone or exchange, noth 
ing need be clonie, but to simply move the in 
dex of the dial a short distance from the zero 
or initial point thereo, Sugharrangement 
would necessitate that each party, when done 
talking and after restoring positions at cen 
tral office, should, before. leaving his instru 
ment, whirl round the index to its zero-point. 
To sum up, then, the operations required 

are as follows: At the station desiring to call 
another station, operator whirls round his in 
dex till it arrives opposite the number of the 
station desired, reverses hiskey, and then sets 
his switch on the call-bell. As soon as the 
answering-signal is received he sets his switch 
to the third point, which slnnts the local bat. 
tery into the primary of the telephone and 
places the secondary in the main line. After 
he is done talking, lie switches on the battery 
to the main line and places his reversing-key 
back to normal, which restores the central of. 
fice to normal, and then le whirls his index 
around to zero and switches his beliuto mail. 
At the station called, as soon as the bell 

rings the operator switches his battery into 
the line with its direction conforming to that 
required to preserve the armatures at central 
office in the positions set by station calling 
This will at once ring the bell of the station 
calling, after which he switches his telephone 
secondary to the line and battery to the tele 
phone. After the connection is finished he 
switches back to the bell simply. . . . . . . 
Though we have specifically described ap 

paratus at the central office capable of effect 
ing the objects sought, we wish it to be clearly 
understood that we do not confine the scope of 
our invention to the mechanical arrangements. 
set forth herein, as we believe ourselves to be 
the first to have invented an apparatils by 
which the present manual-labor system at the 
central office is supplanted by an automatic 
machine operated directly from the local stal 
tions by meals of electro-magnetism. 
We also believe ourselves to be the first to 

lave invented a plan whereby, in a system of 
telephonic lines forming an exchange of three 
or more members, ally member may place lin 
self in private communication with any dise 
gaged inenber without preventing or preclud: 
iing the simultaneous intercommunication of 
the other. 
The foregoing description illustrates our in 

weation elaborated into that fortin which is of 
most general importance. It contains inally 
features, however, which would not be required 
under simpler conditions. One such condition 
is fulfilled by the diagram, Fig.6, where M rep 
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resents, say, the main office of a manufacturing 
establishment having a line of relatively long 
extent running to some particular point say, 
a sub-office atitisfactory- whence other shorter 
lines diverge to various departments of the 
works. The object is to permit the main office, 
twith but a single apparatus, to so manipulate 
a device at the sub-office (which may be re 
garded as the central station of the system 
first described) as to obtain, at will, a connec 
tion with any of the sub-lines, which connec 
tion shall be entirely isolated and incapable 
of being in any manner interrupted, and no 
messages passing either way on the line can 
be heard by any other than the office intended. 

In the figure, M represents the main office, 
which is practically the same as one local sta 
tion in the system first described. N,N',N', 
&c., are the short lines, terminating in a disk 
or segment, O, at the stub or central office, and 
over this travels a pointer, P, thus making the 
centralizing device practically the same as one 
pointer, segment, and magnets of the system 
referred to. 
To obtain a circuit with a telephone in one 

department of the works the main-office index 
is rotated, thus bringing the main line around 
to the proper point, whereupon the ground is 
cut out and circuit completed as before. 
done, the other sub-lines are incapable of use, 
their circuit being incomplete, and hence they 
are isolated. 

In this simple application of our invention 
the current-reversing arrangement previously 
described may be dispensed with by the pro 
vision of two lies running from the main to 
the sub or central office, with a switch at the 
former, whereby, after circuit is established 
with the desired telephone, one of said lines 
may be cut out. - 
Under some conditions as to number of lines on exchange, it may be necessary to use, in 

stead of the quadrantal or segmental contact 
plate before described, an annular plate, around 
which a much larger number of bars may be 
arranged, forming the terminals of the respect 
ive lines. . - 
To accommodate a still larger number of 

lines, the ratchet at the central may have an 
endless band passing over it and over a 
sprocket-wheel placed far enough away to per 
mit the required number of terminal bars to be 
arranged alongside its path. This band may 
have an arm projecting from it similarly to the 
pointer before set forth, and a contact-plate in 
contact there with equivalent to the segment 
or annulus above described. All the other de 
vices would not be substantially changed. 
The arrangementjust describedisillustrated 

in Fig. 9, where P is the ratchet; P, a pulley; 
and P, a band passing over and actuated thereby, and carrying a pointer, p. . . . . 
Where the telephonic-exchange system is 

applied to independent lines each embracing 
several stations, the apparatus embodying our 
invention may be employed for automatically 
connecting the different lines in pairs. 

What we clain as our invention is as fol. 
lows: . 

1. An automatic telephone-exchange or se 
ries of independent stations having means of 
electrical communication with each other, and 
combined with mechanism controlled from the 
different stations and adapted to automatically 
establish communication between any disen. 
gaged pair at any and all times, while secur 
ing individual privacy between each pair. 

2. An automatic telephone-exchange com 
prising a series of three or more converging 
ing independent lines and a central connect 
ing apparatus, so constructed and arranged. 
that any member of the exchange may, while 
others are engaged, and from his own indi 
vidual station, place himself in direct commu 
nication with any disengaged member of the 
exchange. . . . . 

3. A coupling or connecting instrument for . 
converging telephone-lines operated automati. 
cally by currents controlled from distant sta 
tions, and provided with devices whereby any 
two independent lines may be directly and in 
mediately coupled or connected, to the exclu 
sion of all others from the same circuit, while 
permitting the establishment of separate cir 

his cuits between the lines so excluded. 
This 

phone-exchanges provided with a step-by-step 
4. An, electro-automatic central. for tele 

action or progressive movement for establish 
ing the coincidence of selected lines, and a 
shifting conductor, by which coinciding lines 
may be isolated or rendered independent of 
others in the exchange, and means for per 
mitting the free intercommunication of the 
latter. 
.5. A series of independent telephonic lines 
converging to a central office or intermediate 
station, in combination with a connecting 
mechanism located at the point of convergence, 
and capable of being automatically so manip 
ulated through such lines that any one of said 
lines may at all turns at will be placed in 
electric circuit with any other disengaged cir 
cuit of the series. . 

6. A series of independent telephoniclines 
converging to a central office or intermediate 
station, in combination with a connecting 
mechanism. located at the point of converg 
ence, and capable of being automatically so 
manipulated through such lines that all oralny 
number of said lines may be placed in elec 
trical circuit in pairs at the same time. . . . 

7. In a telephonic exchange system consist 
ing of a number of circuits converging from 
distant stations to a central office, an instru-. 
ment located in the central office containing 
electro-mechanical devices, placed, respect 
ively, in said converging circuits, adapted to 
connect any or all of said circuits simulta 
neously in mutual contact in pairs, and suit 
able means at each of the stations for putting 
said electro-mechanical devices in Qperation. 

8. The method of perfecting interconnection. 
of independent lines in a system of telephonic 
circuits in which each line is dependent upon 
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a singie circuit, by the operations of the normal 
and reversed currents from local batteries, the 
normal current being employed to bring the 
two lines into contact, and the reversed cur 
rent iQ isolate the circuit so festablisled from 
all others of the system. 

9. The method of restoring the normal re 
lations of two connected lines in a system of 
telephonic circuits which have been electri 
cally connected by reversing the current, con 
sisting in restoring the current to its normal 
direction, and thus causing the electro-mechan 
ical connecting devices to resume their origi 
mal position, whereby the connection is severed 
and the two lines are brought to their normal 
condition. 

10. In a system of independent telephonic cir 
cuits converging to a central office, the method 
of securing privacy between any two commu 
nicating stations with reference, to all other 
lines, consisting in removing or disconnecting 
by means of an electrical current controlled at 
either of said stations any or all of the devices 
through which any other station could com 
municate therewith. - 

11. In a system of telephonic circuits coll 
verging to a central office, a movable electro magnetic switching device forming the termi 
nai of a given line, in combination with a se 
ries of conductors respectively forming the 
terminals of the other lines of said system, a 

step-by-step action for effecting coincidence of 
lines, a make-ald-litreal mechanism at the lis 
tant station of the givet line, and an electric 
generator, whereby the successive ulsation is 
produced in the give line effect the progres 
sive contact of said device with the other ter 
minals. 

12. In a device for establishing intercommu 
nication between separate and independent 
lines of a system of telephonic circuits, the 
combination, with a traveling poilater whose 
movements are responsive to the intermissions 
of a distantly-controlled rheotone, and which 
forms a medium of conununication between a 
given line and a line selected fron the others 
of the system, of a conductor in constant con 
tact with said pointer, a ground and an auto 
matic switch which alternately shunts the (tar 
rent of the operative line directly to eart and 
through said conductor to the line brouglit into 
connection thercwith. 

In testimony that we claim the foregoing We 
have helreunto set our hands this 6tli (lity of 
September, 1879. 

M. DAN, CONNOLILY, 
THOMAS A. CONNOLLY. 
THOMAS J. MCTIG. H. E. 

Witnesses: 
K. McTIGHE, 
A. MCTIGHE. 


