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UNITED STATES PATENT OFFICE.

JAMES G. SMITH, OF NEW YORK, N. Y.

TELEGRAPHY.

———

SPECIFICATION forming part of Letters Patent No, 481,247, dated August 23, 1892,
Application filed November 2, 1889, Serial No, 329,087, (No model.

To all whom Tt may concermn:
Be 1t known that I, JAMES G. SMITH, of New

York, in the county of New York and State

of New York, have invented certain new and
useful Improvements in Telegraphy; and I do
hereby declare the following to be a full, elear,
and exact description of the same, reference
being had to the accompanying drawings,
forming a part of this specification, and to
the ficures and letters of reference marked
thereon. -

The maintenance of private telegraph-lines
between persons in remote cities or distriets
is enormously expeusive, considering the lim-
ited use that is made of such lines, there sel-
dom being a day in which all the business
transacted over a given line occupies theline
more than an hour in the aggregate.

The object of my invention is to provide a
system by which any one of a number of per-

sons in one cityor district may establish com- -

munication with any one of a number of per-
sonsinaremotecity ordistrict overone of a se-
ries of main lines at comparatively small ex-
pense tothe individual, with thesame privacy
as can be secured by the use of a private line
and without requiring any hand manipula-
tion except on the part of the person calling
and of the person being called, all else being
accomplished automatically by suitable ap-
paratus provided for the purpose. .

Generally stated, myinvention involves the
use of a series of main lines extending be-
tween the remote cities or districts sought to
be put in communication,a central station at
each terminal of said mnain lines, a series of
subseribers’ circuits in each city or district, a
series of switehing apparatuses at each cen-
tral station, one for each subseriber’s ecireuit,
adapted to automatically establish connec-

tion with any one of the series of main lines®

that happens at the time to be idle upon a
propersignal from alocal subscriber; another

switching apparatus at each central station |

for responding to signals from the distant
city or station over any one of the main lines
and automatically connecting said main line
with the local subseriber with whom the dis-
tant-subscriber wishes to communicate, and
an indicating apparatus at each subscriber’s

i

!

station for indicating that communication |

with the subseriber in the distant cityor dis-
trict 1s fully established.
It further involves the use of suitable ap-

paratus for automatically cutting outall sub-

scribers from any given main line except the
subscriber first to gain connection therewith
and of other apparatus for cutting out from
each subseriber’s circuit all those whose in-
struments are arranged thereupon save the
one first to connect himself with the auto-
matic switching apparatus belonging to that
particular circuit, whereby strict privacy is
secured to any subscriber while in communi-

-cation with a subseriber in the remote city or

distriet.
It further involves the use of auxiliary ap-
paratus for increasing the capacity of the re-

| ceiving apparatus at the central station, and

1t also involves the use of separate means by
communication between the subseribers and
the central station.

55
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Having thus given a general notion of my

improved system, I will now proceed to de-
scribe the same in detail with reference to the
particular instrumentalities shown in the ac-
companying drawings.

Referring to said drawings, Figure 1 repre-
sents the apparatus at the main office of the
system at one city, as New York, as shown

at A, and a sub-station at the same eity,

(shown at C.) The apparatus, as shown in
this figure, is in the position of rest, ready for
operation.
the main office 1n a distant city—say Boston—
as shown at B, and two sub-stations DD and E
in the same city, Boston, both sub-stations he-

ing located in the instance shown on thesame

local-cirenit wires connected in series. The
sub-stations are thus shown for the purpose

of illustrating the difference in the apparatus

used when only one sub-station is placed on
a local circuit, as in Fig. 1, and where two or
more sub-stations are placed on one local
circult, as in Iig. 2. The apparatus in Fig.
2 1s also shown as it appears when in a po-
sition of rest, ready for operation. Fig. 3
shows the same apparatus as Fig. 1, but with
a portion of it in operated position. Tig. 4
shows the same apparatus as Fig. 2, but with
a portion of it in operative position. Fig. 5
shows an arrangement by which the capacity

Ifig. 2 shows similar apparatus at
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responds to the number of local sub-station |
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battery 31, and from the latter to switch 32,

of a portion of the apparatus at a maln office | circuits at that end of the system, and the
can be increased. It further shows a modifi- | number of sets of contact-points upon each
cation of the sub-station apparatus where | frame corresponds to the number of main 7o
more than one such sub-station is located on | wires employed, as aforesaid. The number
¢ the same local circuit. The apparatusin this | of frames 1, however, corresponds to the
ficure is also shown in a condition of rest. | number of main wires and not to the number
Fig. 6 shows the same apparatus as Fig. 5, but of sub-stations, (as in the case of the frames
as it would appear when operated. Tig. 7 1s | 1 and 1%,) and the number of sets of contact- 75
o detailed illustration of the construction of | points on each of the frames 1® corresponds
o a convenient form of the dial used at each | tothe number of sub-station circuits (instead
sub-station for the purpose of controlling the | of to the number of main wires, as in the case
automatic selection of the desired sub-sta- i of the frames 1 and 1*)—that is to say, there
tion by the apparatus at the 'distant main is one frame 1 at each end of each main 8o
office. Tig. 8is an end view of the frame at wire, and on each of these frames are sets of
(5 the main office that supports the sets of con- | contact-points corresponding in number and
tact-points, and also of the moving parts of connected severally to the local sub-station
the apparatus. Fig. 9 is a perspective sec- circuits, the said contact-points forming the
tional view of the same frame, showing a few | sets so arranged as to operate jointly with the 33
of the sets of contact-points placed around the moving parts when operated by the revolv-
»o frame. The only difference in any of the | ing shaft to form connection to that set’s par-
frames is in the arrangement and number of | ticular sub-station circuit.
the contact-points. Fig. 10 is a perspective Rigidly attached to the shaft 2, Ifig. 1, and
sectional view of the frame 1¢, Figs. 5 and 6. | revolving with it and within (but not attached go
Similar letters and figures of reference in | to) each of the frames1and 1* is a disk 5, pro-
2z the several figures indicate the same parts. vided with holes int its face. In close proxim-
Referring now to Fig. 1, the apparatus | ity to thisdisk is acylinderorsleeve 6, through
therein shown consists of two or more cireu- | which the shaft 2 rans. Plvoted upon such
lar frames 1, 1, and 1", those marked 1 and | eylinder or sleeve and insulated therefrom 18 95
1* being in every respect entirely alike and | an armature-bar 9, provided at one end with
30 of any desired number and being referred to | a stud or projection 10, so arranged as to en-
as 1 and 1* simply for convenience of descrip- | gage with the holes in the rotating disk b,
tion. These frames have a mechanically- | thereby rotating sleeve 6 and the attachments
driven shaft 2, passing through but not con- | thereto, and having at its other end projec- 100
neeted with each frame, the shaft or shafts | tions, as shown at 11,12, and 13, insulated
3¢ being kept constantly rotating by electric from each other, as shown, and the extreme
motor, as herein shown at 4, or by clockwork, | one 13 projecting each side of the armature-
weights, steam, hand, water, or other power. bar 9. Also mounted upon sleeve 6 are the
A band-wheel is herein shown at 3 attached | magnet 7 and the retractile spring 8, both ar- 1035
to the shaft. ranged to operate armature-bar 9. The cross-
iso Attached at intervals around the frames 1 | bars or projecting arms 11, 12, and 13 are of
and 1* are a series of sets of insulated con- | such lengths and so arranged as to engage
tact-points, formed of metal strips, some rigid | severally with their respective series of strips
and the others flexible, all the sets being simi- | and springs formning the sets of contaet-points 110
lar with the exception of one set, the similar | 14, 15, 16,17, 13, 19,20, 21, and 22, Fig. 1, when
45 sets (marked S on Fig. 9) each representing | in operation. Also mounted upon this sleeve
...................... the connections to one of the main or trunk | 6 are the metal commutator-strips 23, 24, and
lines and the various strips and springs so | 25, which are insulated both from the sleeve
arranged as to operate jointly to form con- | and from each other. One of these ecommu- 115
‘nection by moving parts operated by the re- | tator-strips (shown herein at 24) is of suffi-
co volving shaft with that set’s particular main | cient width to receive two brushes upon its
line, and also to reserve that line to the sub- | surface, theothershavingoniyone brush each,
station then using it, and also to bring into | as shown. These latter commnutators 23 and
use the main battery upon said line, as will | 25 pass completely around the sleeve; but the 120
a1l be more particularly described hereinafter. | one 24, having two brushes bearing upon it,
s 'The dissimilar set (marked T on Fig. 9) has | 1s only a segment of a cylinder, the remainder
its strips and springs arranged differently, | of the cylinder being composed of insulating
being the home set, at which the apparatus | material. The metallic segment 24 18 placed
automatically comes to a stop, with the ex- | at such a point that the brushes rest upon 1t 23
ception, of course, of the shaft. Each frame | only when the projecting arms 11, 12, and 13
60 marked 1 and 1* has a similar equipment of | of the armature-bar 9 are at the home set of
these sets of contact-points,and on each frame | contact-points, (shown at T.) The brushes
the number of such sets will correspond with | are shown in this figure at 206, 27, 25, and 29.
the number of main or trunk wiresemployed | They are formed of metallic springs and are 130
in the system. The number of these frames supported independently of said sleeve.
65 1 and 1* at a main office, together with the | These brushes have connections by wire, as
whole apparatus for each, as shown at 1, cor- | shown, brush 26 with battery 30, and also with
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thence on through magnet 37 to ‘key 38, and
thence by switch 39 to sub-station C. DBrush
27 connects through battery 30 to brush 26,

~ brush 238 with earth at 46, and brush 29 with

10

20

25

the sub-station C, all as shown.

In passing 1 would state that for the pur-
pose of enabling the main office A to commu-
nicate locally w1th the sub-station C, if at
any time desirable, there 1s provided, as
shown, battery 35, with earth connection 36,
and further connection to stud 34 by switch
32, which when connected forms circuit for
battery 85 throngh magnet 37 and key 38 to
switch 39,and when the latter is thrown upon
the stud 41 the circuit is completed to sub-
station C. The local sounder-circuit for mag-

net 37 is completed by armatuare 48 with stud

110, sounder-magnet 47, battery 50, and earth
46 and 51. At the frame 1 there is also
shown the shaft 2, supplied with ifs fixed disk
59, similar to disk 5 at frame 1, and sleeve 60,
the latter having mounted on 1it, as shown,
the magnets 61 and 62, having a common
core, the retractile spring 63, and the insu-
lated armature-bar 64, provided with its stud
65 at one end, and its projections 66, 67, 68,
and 69 at the other end so arranged as to op-

-~ erate, when desired, the contact-points 70,71,

30
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72, 73 74, 75, 76, 77 78, 79, 80, and 81. 'The
00nt.:10t—p01nt 80 however is not directly in
line with the other contaet—points of the sef,
but is placed in advance of them, so that the
projecting arm 69 will form. contact with 1t
just prior to forming contact with 81. Also
mounted upon this Sleeve 60, but insulated
from it and from each other, are the metallic
commutator-strips 39, o0, 87, 88, 39, and 90,
one of which (shown in this instance as 85) is
only a small segment of a cylinder, the re-
mainder being composed of insulation and so

arranged that the brush of this commutator:

bears upon it to form connection only when
the projections 66, 67, 68, and 69 arrive at the
set of contact- pomts md,rked Y, which 1s the
set at which they normally rest when the ap-
paratus is not being operated. This set of
contact-points will hereinafter be referred to
as the “home set.” DBrushes similar to those
described for frame 1 are shown here at 91,
92, 93, 94, 95, and 96, bearing upon their re-
speetwe eommutator -strips. These brushes
have connections by wire, as shown and as
will be more fully e*cpla,med hereinafter.

The apparatus at sub-station C consists, as
shown in Tig. 1, of a dial, which 1s more
clearly shown in Flfr 7 and deserlbed in de-
tail hereinafter. There is also provided, as
shown at Fig. 7, a short metallic plug for in-
sertion in the holes in the dial, so shaped that
its head will project sufficiently to aliow the
arm 425 to pass over it, but at the same time
touch it sufficiently to make contact there-
with. There is also provided at C, as shown
in Fig. 1, a relay-magnet 102, with its arma-
ture, 100&1 sounder, battery, and circuit-wires,
as shown a1s0, key 103, rheostat 104, SWIteh

I

105, with its studs 106 and 107,with wire con-
nections running to earth at 103, as shown.

23

The main -line batteries are shown at 112

l on Fig. 1, representing one terminus of the
| system, and at 256 on Fig. 2, representing the

other terminus. Kach main or trunk line 1s
similarly equipped with batteries.

In Fig. 2, representing the distant end of

the main 1ines——-—s&y Boston—the apparatus
shown at frame 1” at the main office B, is the

same as shown at A, Kig. 1, at frame 1, with

the exception of slight changes 1n the auxil-
iary parts of the frame, such changes being
required when two or more sub-stations are
placed on one local circuit in series, leading
to such frame. In this latter case the sub-
stations may be equipped, as shown at D and
K, Fig. 2, such equipment being the same as
shown at C, I'ig. 1, with the addition of appa-
ratus for the purpose of enabling any one sub-
station when operating the line to cut out all
other sub-stations located on the same local
circuit with itself, thereby reserving the line

| privately to itself and avoiding interruption
| by others while so operating.

This additional
apparatus consists of an electro - magnet,
(shown at 220 at D,) with its armature 213 cen-
trally pivoted, the ends of the armature insu-
lated from each other and having its action
controlled by the stops 215, 217, and 218, one
end of said armature provided with a metallic
strip on the upper side, insulated from the ar-
mature, asshownat216; also, rheostat 221 and
switch 210 with its studs 211 and 212 with
their connections, as shown. On each sub-
station local circuit having more than one
sub-station included therein the equipment
is the same with the addition of a battery and
oround connections at the last station farthest
from the main offi
at K.

"The apparatus represented in Fig. 5 illus-
trates that feature of the invention which
comes into use when the number of sub-sta-
tion circuits is greater than can be conven-

iently provided f01 by sets of econtact-points

on any one frame 1P or 1"*—that is to say, as-
suming the number of sub-station circuits to

be five hundred, and assuming, also, that the

75
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ce, as shown at 254 and 255

[1IO

115

size of the frame 1° or 1** will not conven-

iently accommodate more than one hundred
sets of contact-points, then the apparatus here
shown provides for the other four hundred or
any larger number. |

The &,ub station apparatus as shown in I‘w
5 is a modification of the sub-station appa-
ratus shown in Figs, 2 and 4, the batteries
therein having their poles in series, while in
Figs. 2 and 4 theyv are opposed. The posi-

I12Q

125

tions of the resistances are also transferred

to the extreme end of the circuit, as shown.
Frame 1, Ifig. 5, and 1ts auxiliary parts are
the same as shown in FKigs. 2 and 4. - Frame
1¢ is similar to frame 1" or 1** of Figs. 1, 2,3,
and 4, with the addition of one or more sets
of contact-points arranged as shown at- Z.

130
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The object of thisset or sets of contact-points
(shown at Z) is to enable connection to be
made from the main line through the arma-
ture-bar at frame 1° to the auxiliary switch
orswitches F, as best shown in Fig. 6. 1f de-
sired, therefore, the whole or any portion of
this frame 1°can be equipped with these sets
of contact-points Z, connecting with switches
I, so that by placing one hundred such sets
7 upon this frame 1° one hundred auxiliary
switches Feanbebroughtintouse, each switch
F representing one hundred or more sub-sta-
tions, thus showing the almost unlimited ca-
pacity of the system. This auxiliary switch

F consists of asimilar frame, (marked 19,) pro-

vided with sets of contact-points arranged, as
shown at X, on frames 1°, Figs. 1, 2, 3, and 4,
corresponding in number to the number of
sub -stations to be accommodated on this
particular switch., It also has a set of con-
tact-points arranged as shown at W, repre-
senting the home set of that switch.

The shaft, sleeve, disk, armature-bar, &e.,
are the same as in 1°; but the commutator
strips and brushes, while of the same con-
struction, are less in number, as shown.

The detail view of Fig. 7 represents the

“dial ”’ placed at each of the sub-stations,the

perforationsin the metallic plate being shown
at 419, the electro-magnet at 420, and 1ts ar-
mature-bar at 421, the latter having a retract-
ile spring 422 and ratchet-pawl 423, engaging
with the ratchet-wheel 424. The number of
teeth or notches in the ratchet-wheel corre-
sponds to the number of holes in the face of
the plate, which is rigidly attached to the
short shaft 427, supporting the metallic arm
425, having a handle, (shown at 426.) The
brush 428 also bears upon the shaft 427. A
limited number of the holes 1 to 4, immedi-
ately succeeding the zero-point of the dial,

represent the several auxiliary switches at |
the distant city—such as shown at F, Figs. 5 |
and 6—and the other holes 1 to 12 represent

the seveiral sub-station circuits at the distant
city. The handle 426 is employed to bring
the arm around by hand to zero-point after
use.

Havingnowdescribed theseveralparts,Iwill
proceed to describe their operation. Assum-
ing that the operator at the station C, which

is supposed to be at New York, desires to

communicate with station K, which is sup-
posed to be at Boston, the operation would be
as follows: First, he would insert the brass
plug 430, Fig. 7, in the hole in his dial-plate
419, representing the number of the local cir-
cuit at Boston upon which station K is located.

"He would then throw switch 42, Fig. 1, onto
6o p

oint 44, as shown in Fig. 3, and throw open
switch 105 until connection with sub-station
E has been completed, as will be presently
described, when he would close said switch
105 again. The throwing of switch 42 onto
point 44 would open another avenue for the
current of battery 30, which has heretoiore

brushes 26 and 27 and commutator-strips 25
and 24 with their wire connections to magnet
7. as shown, forming the complete local cir-
cuit of this battery 30. The result of thus
weakening this local circuit is that the re-

tractile spring 8 is enabled to overcome the

magnet 7 and withdraw its end of the arma-
ture-bar 9, thereby bringing forward the other

| end, which is provided with the stud 10. This
stud 10 then engages with one or the other of

the holes in the disk 5, which is rotating by

the movement of the shaft 2, to which it 1s

ricidly attached, and the projecting arms 11,
12, and 13 at the other end of the armature-
bar 9 leave the contact-points 14 and 16 of the
home set T, and 13 engages in its rotation
with the contact - points 22 successively of
each set until said arm 13 arrives at the first
set connected with a main wire not in use—
for instance, the set S, Figs. 1 and 3. Mean-
while the sleeve 6, together with the parts at-
tached to it, revolves with said disk, remov-
ing the segmental commutator-strip 24 from

contact with the brushes 27 and 28, thereby
breaking the local circuit of battery 30 and

also breaking the earth connection 46 from cir-

cuitof battery31. The circuit path of this bat-

tery 31 therefore now passes by brush 26 and
commutator-strip 23 through magnet7 to pro-
jection 13 of armature-bar 9 by wires, asshown,
and thence to wire connected with the con-
tact-point 22, thereby providing a ground at
84 atframe 1P for battery 31, as follows: down
contact-point 21, up contact-point 20, thence
to contact-point 57 of frame 1*, and up contact-

point 56, thence in a similar manner through

any other frames in the circuit, and finally
to contact-points 73 and 74 to the earth S84.

paratus to the position shown in Ifig. 3 by en-

ergizing magnet 7, which attracts the bar 9,

and thus withdrawsstud 10 from disk 5 again,
thereby freeing it from the motion of the con-
tinunounsly-rotating shaft 2, and the armature-
bar and its connected parts stop with the pro-

75
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‘This circuit when so completed brings the ap-

IIO

jecting arms 11, 12, and 13, engaged with the

contact-strips 17, 18, and 20, as shown. The

result of this new position is, first, that the
connection with the earth at 3418 maintained

by the projecting arm 13 bearing against con-
tact-point 20, instead of_22, at the same time

that it presses contact-point 20 away from

contact 21,thereby preventing any othersub-
station from forming connection with this par-
ticularmain line,and itisevident that the con-
tact-points 22 and 20 and the projecting arm
13 must be so relatively adjusted that 13 en-

gages with contact-point 20 before leaving

contact-point 22 to maintain the circuit of

‘battery 31 through magnet 7 unbroken; sec-

ondly, the result of this new position is that
the insulated arm 12, pressing the contact-
point 18 away from contact-point 19, breaks

| the connection of the main line at this point

from the ground 83 of frame 1%%; thirdly,
the result is that the main batfery 112 is

been locally energizing magnet 7 through i thrown into the main-line circuit formed as
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follows: from earth 108, Fig. 3, at sub-sta- | cuitis again broken, the armature of the dial-
magnet at station C is released, and isdrawn

tion C, through the dial, magnet, and other
instruments at that station to brush 29 and
commutator-strip 25, thenceto projecting arm
11, which is now pressing against contact-
point 17, and thence to battery 112 and main
line, as shown, whence it travels to the dis-
tant end of the main wire, Boston, (shown at
Figs. 2 and 4, (where it comes in down con-
tact-point 129 of frame 1%, up contact-point
130, thence through any number of frames
1%, by contact-points 164 and 165, and finally

- to frame 1°%, by brush 205, commutator-strip
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199, through magnet 171, thence to commuta-

tor-strip 200, and brush 206 to contact-points
181 and 180, and thence to ground at 192, and
the result of the circuit so formed is to ener-
gize magnet 171, which is so arranged as to
neutralize the magnet 172, locally energized,
as shown, allowing the retractile spring 173
to withdraw its end of the armature-bar 174

and bring forward the other end bearing the

stud 175, which then engages with the disk
169. As this disk is constantly rotating on
the mechanically-driven shaft 113, the sleeve
and 1ts attachments consequently also ro-
tate, and the projecting arms 176 and 177,
having been withdrawn from engagement
with the contact-points 181 and 184 of the
home set Y, Fig. 2, the ground connection
of the main line is broken at this point, but
1s maintained effectively, mnevertheless, by
the projecting arm 179 engaging with the
contact-point 185, as follows: The contact-
point 181, relieved of the pressure of the
projecting arm 176, bears against contact-
point 182, and the circuit then passes up
this contact-point to brush 203 and commu-
tator-strip 197, thenece by wire, as shown, to
projecting arm 179, which is bearing against
contact-point 185, up which it passesto earth
at 194.
the local circuit is energizing the magnet 172
by the contact of brush 202 with the scgmen-
tal commutator-strip 196, and by the time
this commutator-strip has passed from tne
brush by the rotation of the sleeve the pro-
jecting arm 179 passes beyond the contact-
point 185. Consequently there isnow no cur-
rent passing through either of the two mag-
nets 171 and 172, and the retractile spring
173 continues to hold the stud 175 engaged
with the disk 169, thereby continuing the ro-
tation of the sleeve, causing the projecting
arm 179 to bear successively upon contact-
points 190 and 191 of each of the sets of con-
tact-points placed around the frame 1%, bear-
ing against 190 before reaching 191, (in the
same way as described heretofore of contact-
points 80 and 51, IFigs. 1 and 3,) and on reach-
ing 190 of theset X, completing the main-line
circuit to earth at 193, Fig. 4, thereby enei-
gizing the electro-magnet of the dial at the
station C at New York, drawing forward its
armature 421, Fig. 7. On leaving the con-
tact-point 190, by the continued rotation of
the apparatus, as deseribed, the main-line ¢ir-

T'his i1s maintained only so long as

back again by the retractile spring 422, Fig.

7, thereby moving the ratchet-wheel 424, Fig.

7, one tooth by the pawl 423, Fig. 7, moving
the arm of the dial one hole. Immediately
after leaving 190, Iig. 4, the projecting arm
179 engages with the contact-point 191, but
passes from it to the other succeeding sets,
repeating the same engagements with the

-contact-points 190 and 191 of each set until
‘the arm 179 reaches the set corresponding to

the number of the holes in which the plug is

| placed at station C, at which time the arm of

the dial at C will have engaged with the in-
serted plug, thereby grounding the main line

ab 429, as shown in Fig. 3, thus cutting out

the rheostat 104 from the circuit, thus inereas-
ing the strength of the main battery 112 by
exactly the resistance that has been intro-
duced by the rheostat 104, and which resist-
ance is such that when so removed the in-
creased currentwillenergize the magnet171 at
frame 1°* at Boston, thereby withdrawing the
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stud 175 from the disk 169, causing thesleeve

and 1ts attachment to stop at that position
with the projecting arms 176, 177, and 178 to
form contact with the contact-points 186,187,
and 189 of set X, as shown at Fig. 4, causing
the following simultaneous changes: The con-
tact between the projecting arim 179 and the

contact-point 191 18 broken, thereby breaking

the main-line circuitatthat point,butnot, how-
ever, until a new avenue is formed for it, com-
ing in through the battery 256, Fig. 4, thence
by wire, as shown,to brush 204, thence to com-
mutator -strip 198, and thence by wire, as

shown, to projecting arm 176, which' has

formed connection with contact-point 186,
whence it is continued by wire, as shown, to
contact-point 125 of set 'l at frame 1, which is
in contact with the projecting arm 122 at
frame 1, IFig. 4, whenceitis continued by wire,
as shown, to commutator-strip 136, thence by
brush 140 and by wire, asshown, to dial-mag-
net at station D, thence to magnet 226, key

| 227, switeh 220, contact-stud 230, and thence

1n a similar manuner through any other sub-
stations located upon the same sub-station
cireuit, finally terminating at the last station
upon this local sub-station cireuit, as repre-

sented at K, where 1t gets its ground, as shown

at earth 2564. It will be seen that the main-
wire circuit as now formed does not include
the magnet 171 of frame 1°*; but thearmature-
barl741sstill withheld from engaging with the
disk 169 by the local circuit,formed as follows:
Starting at earth 208, through brush 207 and
cominutator-strip 201 by wire, as shown, to
magnet 172, thence by wire, as shown, to pro-
jecting arm 178, thence by contact-point 189,
with which it is in connection by wire, as
shown, to contact-stud 146 at frame 1, and
thence through armature 144 to battery 148
and earth 149. The connection of any other
main line with this particular local sub-sta-

{ tion cireuit through a corresponding set on its
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contact-point 187 away from the contact-point
188, thus breaking the wire connection to the
earth at 162, IFig. 4, (frame 1%,) which is com-
mon to all these sets X on the frames 1°.
Interruption to station C at New York end
is prevented as follows: The armature-bar 3,
with its projecting arms, having moved away
from the home set at T, as shown at frame 1,
Fig. 3, the contact-point 16 of that set is no
longer pressing against the contact-point 19
and the connection with the earth at 52 1s
thereby broken, preventing any other main-
line circuit from being completed through
that frame until the bar 9 again returns to
the home set T, which will not be until the
communication then in progress is concluded
and the apparatus comes to its normal condi-
tion through the action of the operators at
stations C and D, as hereinafter described.
Having now shown how station C at New
York has established communication by main
wire with station E through station D at Ios-
ton and also how both these stationsare pro-
tected from interruption, it will now be shown
how the operator at E cuts out the other
sub-stations on the same circuit as himself
without disturbing the apparatus at frame
1%, Fig. 4. The main-line circuit has been
shown to pass through magnei 155 at frame
1%, Figs. 2 and 4, thereby energizing it and
withdrawing its armature 150 from stop 152
against stop 153, Fig. 4, thus breaking the cir-
cuit of battery 141, formed through battery
161 and 255 to earth at sub-station I, and so
preventing any action at the sub-station {rom
affecting the apparatus at frame 1%, Boston,
but leaving the position of armature-bar 120
undisturbed, being held by the action of the
local circuit of battery 141 through magnet
118. The connection of the armature 150,
however, with the stop 153 completes the cir-
cuit of the battery 161 through the coarse-
wound magnet 154 and down to station Ik
through battery 255. It will be noticed, how-
ever, that these batteries 161 and 255 have
their poles opposed, and consequently there
is no current flowing on this ecircuit and en-
ergizing the magnets 241 at K and 220 at D.
The stations upon this Boston sub-circuit are
now in condition to answer the signal-call
from the distant or New York station without
disturbing the apparatus at their frame 17, as
follows: Assuming thatthe signal calls for K,
the operator at E immediately places the
switech 232 in position to touch both the studs
233 and 234, as shown in Fig. 4. This atonce
cuts out all the other stations on this particu-
lar local circuit, securing entire privacy of
communication between the operator at K
and the distant station that has signaled him,
as will be now explained. While thisswitch
232 was open the two batteries 161 and 255
were opposing and neutralizing each other,
as already explained; but as soon as the said

switeh is placed on said two studs 235 and |

is prevented at the same time by |
the insulated projecting arm 177 pressingthe

234 a ground is provided at 243 for both—for
battery 255 through stud 237, insulated end
936 of armature-bar 235, by wire to stud 255,
over switeh to stud 234, by wire to contact-
point 238, (situated on but insulated from bar
235,) to stud 239, and thence by wire to ground
943, Battery 161 completes its circult as fol-
lows: By wire, as shown, from the earth to
switeh 157, thence throungh magnet 144 to stud
153 and armature 150 to battery 161, thence
by wire, ag shown, to station D, through mag-
net 220 and rheostat 221, to switch 232 at K,
to stud 234, and thence to ground at 243 by
same connections as battery 255. It is evi-
dent, therefore, that whereas the two batter-
ies 161 and 255 were opposing and neutral-
izing each other previously to the switch

9232 being placed upon the two studs 203

and 234, directly said switeh 1s s0 placed the
current of battery 161 is passed through and
energizes the magnet 220at D, thereby draw-
ing down the armature-bar213, and 8o break-
ing the connection of the contact-points 210
and 217 and forming connection between the
armature-bar 213 and stud 218, and mani-
festly in the same way passing through the
corresponding magnets of any other sub-sta-

“tions till it gets a ground at 243; but the cur-

rent of battery 255 at E (the station signaled
and where the switech 232 has been placed
upon the studs) passes, as shown, around the
magnet 241, thereby leaving the armature-
bar in position unchanged, as shown, toform
connections and effect the results just de-
seribed, and also to prevent the shunting ot
the operating-instruments at station L.

The result of the armature-bar 213 being
drawn down in the othersub-station,asshown
at D, Fig. 4,1s twofold: First,it prevents the
operator there from accomplishing anything
by any manipulation of hisswiteh 210, as will
be seen by inspection, and, secondly, 1t com-
pletely cuts out the operating-instruments at
that station from the main-wire cireuitas fol-
lows: Coming from brush 140 at the main
(Boston) office it is diverted from the instru-
ments at D by the avenue offered it by the
wire running to the armature-bar 213, which
being now in contact with the stud 218 the
shunt round the operating-instruments is
completed and the current is socarried direct
to E, and passes through the operating-instru-
ments there to ground 254, as shown.

In the foregoing description I have de-
seribed the operation of the system where the
sub-station signaled is the last one of two or
more on a single local circuit. In the event
of the station called being situated between
the main office and the last station on the lo-
cal circuit it is evident that the switch 252
would not be closed, and the battery 255
would thereby have to go through magnet
241 to get a ground and would draw down
the armature-bar 235, putting station K into
the econdition shown at D in Ifig. 4.

Assuming the desired communication be-
tween C and E to be ended, the release of the
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apparatus and its return {o its normal condi- | ratus for forming connections between the

tion, ready for use again, is effected as follows:
1he operator at E opens the key 249 and
throws off switch 232. He then replaces the
switch 232 again for a few seconds and then
leaves it disconnected. He then closes the
key 249 again, and the apparatusis ready for
the next call. The operator at C opens his
key 103 and throws off and then on and off
again his switeh 42,
movements 18 as follows: When the operator
at C throws off his switch 42 from stud 44,

magnet 7 is de-energized and the stud 10

engages with the revolving disk 5, thereby.

rotating the projecting arms 11, 12, and 13
until the segment commutator-strip 24 comes
round to form contact with the brushes 27
and 28, when the projecting arms will be op-
posite the home set T' of the contact-points,
as at first.
come in contact with the commutator-strip
24 the local battery 30 again automatically
energizes the magnet 7 and the stud 10 is
again freed from the disk 5, thereby stopping
the rotation of the projecting arms at the
home set, as desired, and leaving them in con-
tact with the eontact-points 14 and 16, and
with the strip 16 pressing against strip 15,
Fig. 1, as previously deseribed. L

The frame 1** at Boston is returned to its
home set: as follows: The key 249 at E being

opened -the main-line circuit is broken, the

throwing off of the switch 232 from the studs
255 and 234 de-energizes magnet 154, and
there is consequently no current flowing
through either of the magnet-coils 154 and
155, so that the armature 150 is withdrawn
against the stop 152, re-forming the cireuit of
battery 161 through magnet 143 to earth at
142. The subsequent throwing on again of

switch 232 at E grounds the battery 161 and |

energizes magnet 143, thereby drawing arma-
ture 144 from stop 146, breaking the circuit
of battery 148 through contact- point 189
(frame 1**) and projecting arm 178 and mag-
net 171, thereby de-energizing magnet 172
and allowing stud 175 to engage with disk
169, rotating the projecting arms till opposite
the home set Y, when the commutator-strip
196 will come in contact with brush 202,
whereupon the battery 195 again automati-
cally energizes magnet 172, withdrawing the
stud from the disk and bringing the appa-
ratustorest, with the projecting arm 176 upon
the contact-point 181 and pressing it against
180 and arm 171 pressing contact-point 184
against 183, thereby leaving the whole appa-
ratus agaln 1n position for use as at first, as
shown at 1°, Fig. 2.

We will now assume that communication is
desired between C at New York and H, Figs.
5 and 6, which 1s a sub-station situated on a
loeal eircuit having more than one sub-station
upon 1t, at a distant city where the number
of sub-stations is so great as torender it nec-

The resunlt of these

31 1s broken and the

Directly these brushes 27 and 28 |

points 354 and 355 to earth at 363.

maln lines and the sub-stations. This is ac-
complished by the apparatus shown in Figs. 5
and 6, where switch Fisintroduced forthere-

ception of thesets of contact-pointsrepresent- -

ingsub-station circuitsin excess of the number
that can be conveniently accommodated: on
frame 1°. Flig. 5 represents the apparatus at
the distant city in its normal position at rest.
Ifig. 6 shows the same in use. Frameslandl1®
of Ifigs. 5 and 6are in every respectsimilar to
frames 1 and 1°* of Fig. 4, with the exception
that frame 1°of Ifigs. 5 and 6is equipped with
as many different sets of contact-points as
there may be auxiliary switches K, the con-
tact-points of these sets being so arranged as
to form the required connections with the
auxiliary switches F. A convenient form of

these additional sets is shown at 7 on frame

1%, K'igs. 5 and 6, and are placed upon the
frame next in succession to the home set.
The operation of forming connection with
station H by means of this auxiliary switch
K is as follows: The operator at C first places
a plug in the auxiliary-switch hole of his dial-
plate representing F. He then puts another
plug in the sub-station hole representing the
local circuit upon which H at the distant city
is located. He then proceeds as previously
described. The result is that the moving
parts at frame 1° will be set in motion in the
same manner as hereinbefore deseribed, and
as soon as the arm of the dial at C comes into
contact with the plug inserted in the auxil-
lary-switeh hole the apparatus at frame 1°
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stops, in the manner previously described, at

the set of contact-points represented by the

auxiliary-switch hole in the dial in which the

plug has been inserted, as shown in Fig. 6,
with the projecting arms in contact with the
set of contact-points Z. The result of this is
that alocal circuitis formed as follows: From
earth 342 to brush 341 and commutator-strip
035 through magnet 308 to projecting arm
015, thence through contact-point 323 to bat-
tery 962 at switch F, and thence by contact-
This cir-
cuit so formed energizes magnet 308 at 1¢,
thereby holding the apparatus at rest in this
position. Atthe same time the main-line cir-
cuit is continued by brush 338 and commu-
tator-strip 832 of frame 1° to projecting arm
313, contact-point 322, and thence by wire, as
shown, to brush 371 at I, and so by commu-
tator-strip 367 to and through magnet 345,

thence by wire, as -shown, to projecting arm

020, and thence by contact-point 353 to earth
at 963, as shown in Ifig. 5. Magnet 345 is
thereby energized and neutralizes magnet 346,
which is locally energized by battery 372, as
shown, thereby allowing the stud 349 to en-
gage with the rotating disk 343. The pro-
jecting arms are therefore carried round in
the manner before described until the arm at
the dial at C forms connection with the plug
inserted in the hole representing the sub-sta-

essary to increase the capacity of the appa- | tion circuit upon which H is located, when
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the projecting arm automatically stops in the
same way, as heretofore explained, and the
connection isformed as shown in Fig. 6. Sta-
tion H can now be signaled from C at the
other end, whereupon he proceeds as ex-
plained in description of operation at sta-
tion E.

I will now describe the manner in which
the apparatus at frames 1¢and 1¢are brought
back to their normal position after commu-
nication is finished. The operators at the
stations C and H proceed in the same way as
before described, with the following results:
The first thing to be done is to break the
local circuit of battery 296, which is holding
the projecting arms at frame 19, by energiz-
ing magnet 346. This is accomplished in the
same way as described in the operation of the
same parts in Fig. 4—viz., by the withdrawal
of armature 292 from stop 295. The moving
apparatus at frame 1% then automatically re-
volves till it reaches its home point at WV in
the same manner as previously described,
when it stops;.-but at the moment of reaching
its home set the projecting arm 550 presses
contact-point 355 away from contact-point
354, thereby breaking the circuit of battery
362, which has heen energizing magnet 303 at
frame 1¢, permitting the stud 311 to engage
with the disk 305, thereby antomatically start-
ing the apparatus at this frame also on 1fs re-
turn to its home point at Y, where it will au-
tomatically stop, as before deseribed. 'The
apparatus is now again in position for form-
ing a new connection when desired. 'The
term “series” as herein used is intended to
cover two or more.

Having thus deseribed my invention, 1
claim— | |

1. In a system of telegraphy, the combina-
tion of a transmitting local-subscribers’ cir-
cuit, a main line, areceiving local-subseribers’
circuit having a number of subscribers’ sta-
tions arranged thereupon in series and hav-
ing apparatus and connections by means ot
which any particular subsecriber called may
cutout all other subseribers on the same local-
subseribers’ circuit, an automatic switeh actu-
ated from the transmitting local-subsecribers’
circuit, and controlling circuit connections be-
tween said transmitting local circuit and main
line, and a second automatic switch actuated
by current on the main line and controlling
circuit connections between the main line
and the receiving local-subscribers’ cireuit,
substantially as described.

2. In a system of telegraphy, the combina-
tion of a transmitting local-subscribers’ cir-
cuit, a main line, a series of receiving local-
subscribers’ eireuit, an automatic switch actu-
ated from the transmitting local-subseribers’
circuit,and controlling circuit connections be-
tween said transmitting local cirenit and the
main line, and a second automaticswitch actu-
ated by current on the main line and control-
ling cireuitconnection between the main line,
a local anxiliary circuit,and an auxiliary au-

s

|

481,247

tomatic switch actuated by current on said
auxiliary eireuit,and controlling circuit con-
nections between the auxiliary circuit and
the receiving local-subscribers’ circuit, sub-
stantially as described.

3. In a system of telegraphy, the combina-

tion of a transmitting local-subscribers’ cir-
cuit, a main line, a series of recelving local-
subseribers’ cireuits, an automatic switeh
actuated from the transmitting local-subscrib-
ers’ cireuit, and controlling circuit connec-
tions between said transmitting local-sub-
seribers’ circuit and the main line, a second
auntomatic switech actuated by current on the
main line, and controlling-cireuit connections
between the main line and a series of local
auxiliary circuits,andan auxiliary automatic
switch for each auxiliary circuit actuated by
current on the latter, and controlling circuit
connections between the auxiliary circuilt
with whieh it is connected and the appropri-
ate local-subseribers’ cireunit, substantially as
described. |

4. In a system of telegraphy, the combina-
tion of a series of transmittinglocal-subscrib-
ers’ eircuits, a receiving local-subseribers’ ¢ir-
cuit,a main line common to all local-subserib-
ers’ cirenits, aseriesof automatic switches,one
foreach transmittinglocal-subscribers’ circuit,
each actuated from its appropriate transmit-
ting local-subseribers’ circuit, and controlling
circunit connections between said transmit-
ting local circuit and the main line and cut-
ting out all other transmitting local-subserib-
ors’ circuits from said main line, and a sec-
ond automatic switeh actuated by impulses
transmitted over the main line from a dis-
tant transmitting local circuit, and control-
ling-circuit connections between the main
line and the receiving local-subseribers’ cir-
cuit, substantially as deseribed.

5. In a system of telegraphy, the combina-
tion of a transmitting local-subseribers’ cir-
cuit, a series of main lines, a receiving local-
subseribers’ circuit, an automatic switeh actu-
ated from the transmitting local-subscribers’
cirenit, and controlling circuit connections
between the transmitting local-subsecribers’
circuit and any one of the main lines that
happens to be idle and in order, a second au-
tomatic switch actuated by impulses trans-
mitted over the automatically-selected main
line from the distant transmitting-subserib-
ers’ cirenits and controlling circuit connec-
tions between said main line and the recelv-
ing local-subscribers’ eircuit, substantially as
described.

6. In a system of telegraphy, the combina-

tion of a series of transmitting local-sub-

seribers’ circuits,a receiving local-subseribers’
circuit, a series of main lines common to all
the local-subscribers’ circuits, an automatic
switch for each transmitting local-subscribers’
circuit actuated from said ecireunit, and con-
trolling circuit connections between the same
and one or the other of the main lines and
cutting out all other transmitting local-sub-
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seribers’ circuits from said seiected main line,
a second automatic switch actuated by im-
pulses transmitted from the distant trans-
mitting local-subscribers’ circuit over the
particular main line being at the time util-
1zed, and controlling circuit connections be-
tween sald main lme and the receiving lo-
cal-subscribers’ circuit, bubsmntlally as de-
scribed.

7. In a system of telegraply, the combina-
tion of a transmitting local-subscribers’ cir-
cult, a series of receiving local-subseribers’
circuits, a series of main lines common to all
the local-subscribers’ circuits, an automatic
switch actuated from the transmitting local-
subseribers’ circuit, and controlling cu*emt
connections between said transmlttmn local
circuit-and one or the other of the main lines,
and a second automatic switch actuated by
impulses transmitted from the distant trans-
mitting local-subsecribers’ cireuit over the se-
lected main line, and controlling circuit con-
nections between the particular main line be-
ing at the time utilized and one or the other
of the series of receiving local-subscribers’
circults, substantially as deseribed.

S. In a system of telegraphy, the combina-
tion of a series of transmitting local-sub-
seribers’ circuits, a series of receiving local-
subscribers’ c1rc111t5 & series of main lines
common to all the loca,l-subscrlbels circuits,
an automatic switch apparatus for each trans-
mitting local-subseribers’ circuit actuated
from said circuit, and controlling circuit con-
nections between the same and one or the
other of the series of main lines and cutting
out all other transmitting loecal-subscribers’
circults from said selected main line, and a
second automatic switeh apparatus actuated
by impulses transmitted from a distant trans-
mitting local-subscribers’ cirecuitover the par-
tlcula,r main line being at the time utilized,
and controlling cu:pmt connections between
sald main 1ine’ and one or the other of the re-
celving local-subscriber circuits,substantially
as descrlbed |

9. In a system of telegraphy, a series of
transmitting local-subseribers’ circuits, a se-
ries of main lines, a series of receiving loca,l-
subsecribers’ circuits, an automatic SWItChlnﬂ'
appamtus for each transmitting local- sub-
scribers’ circuit, operating upon a signal from

a subseriber on its particular local eircuit to-

connect the said circuit with one of the main
lines that happens at the time to be idle and

cutting out all other transmitting local-sub-

scribers’ circuits from said selected main line,

a second automatic switching apparatus op-
erated by the current on the main line to con-

nect said main line with any predetermined
recelving local-subscribers’ circuit, and an ap-
paratus at the transmitting local-subseribers’
station for automatically arresting said sec-
ond switching apparatus to make connection
with said predetermined receiving local-sub-
scribers’ circult, so that communication be-

A | i

tween the distant local subscribers may be
carried on, substantially as described.

10. In a system of telegraphy, a series of
transmitting local-subseribers’ ¢ircuits, a se-
ries of main lines, a series of receiving local-
subseribers’ cu*cmts, an automatie letch ap-
par atus for each transmitting local-subsecrib-
ers’ eircuit, operating upon a SIgnal from any
subseriber on said transmitting local-sub-
seribers’ circuit to connect Smd last - men-
tioned circuit with one of the main lines
which happens at the time to be idle and to
cut out all other transmitting local-subsecrib-
ers’ circuits from the main line so selected,; a
second automatic switching apparatus oper-
ated by the current on the main line, having
a series of movable contacts and a series ot’
stationary sets of contacts corresponding in
number to the number of receiving local-sub-
scribers’ circuits, said series of mova,ble con-
tacts operating £0 cause an electrical impulse
to be sent back to the transmitting local-sub-
seribers’ station each time a set of contacts
belonging toareceiving local-subseribers’ ¢ir-
cuit is touched and pas&ed and an apparatus
at the transmitting local-subscribers’ station
actuated by the 1mpulses aforesald and oper-
ating to arrest said second automatic switeh-
ing appm'atus when at the point for connec-
tion with the predetermined local-subseribers’

circuit, so as to enable communication to be

had between the transmitting local subseriber
and the said predetermined remote recelving
subseriber, substantially as described.

11. In a system of telegraphy, a transmit-
ting local-subscribers’ circuit, 4 main line, a
series of receiving local-subsembers clrculrs,
an automatic smtchmw apparatus for the
tmnsmlttmwloeal-subsm ibers’ cireuit, operat-
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ing upon a Slﬂ'ual from a subscriber on said

local cireuit to connect sald circeuit with the
main line and throw a current-generator on
said main line, a second automatic switching
apparatus connected to the main line and op-
erated by the current thereon and having a

movable set of contacts and a series of sets_

of stationary contacts correspondmﬂ* 10 nm-
| ber to the number of receiving local-sub-
scribers’ circuits, said movable Set of contacts
operating as it touc,hes and passes each suc-

cessive setof stationary contactsto groundthe

main line and send an electrical 11npulse over
the same to the distant-transmitting local-
subscribers’ station, and an electro- meeham-

cal apparatus at the transmitting local-sub-

seribers’ station, adapted to advance step by
step under the aforesaid impulses and when
the stationary set of contacts belonging to the

predetermined receiving local - Subserlbers

circuit desired to be eonuected is reached by
the movable set of contacts to afford a new
path for the main-line current, which changes
the electrical condition of the main cu-emt
and causes the switching apparatus to be ar-
rested while commumeatlon is being had be-
tween the dlstant local-subseribers’ statmn.
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12. In a system of telegraphy, a
transmitting local-subscribers’ circuits, a se-
ries of main lines, a series of receiving local-

subscribers’ circuits, an automatic switeh ap- |

paratus for each transmitting local-sub-
seribers’ circuit, operating upon a signal from
any subseriber on said local transmitting-sub-
seribers’ circuit to econnectsaid last-mentioned
cirenit with one of the main lines which hap-
pens at the time to be idle and to cut out all
other transmitting loecal-subscribers’ circuits
from the main line so selected, a second au-
tomatic switching apparatus connected to
and operated from the main line and having
a movable set of contacts, and a series of sets
of stationary contacts corresponding in nums-
ber to the number of receiving local-sub-
seribers’ circuits, said movable set of contacts
operating as it touches and passes each suec-
cessive set of stationary contacts to ground
the main line and send an impulse to the
transmitting local-subseribers’ station, and
an electro-mechanical apparatus at the last-
named station, which advances step by step
in response to the aforesaid electrical 1m-
pulses until the set of contacts of the prede-
termined receiving local-subseribers’ circuit
is reached, whereupon a new path for the
main-line current is afforded, which changes
the condition of said main-line circuit and
causes the arrest of the movable set of con-
tacts of the switching apparatus, substan-
tially as deseribed.

18. In the herein-described system of teleg-
raphy, the combination of a main line, a trans-
mitting local-subscribers’ circult, an auto-
matiec switching apparatus by which said
transmitting loeal-subscribers’ eircuit is con-
nected to the main line, consisting, essen-
tially, of the frame bearing the sets of sta-
tionary contacts, the continuously-rotating

shaft having the perforated disk secured |

thereto, the sleeve mounted upon said shaft,
carrying the armature-bar provided with
contacts, as described, the electro-magnet, the
spring and the commutators, the battery and
circuit connections for holding the armature-
lever normally disengaged from the rotating
disk, the battery and circuit connections for
disengaging the armature-lever from the disk
when in position for connection with the
main line, and the hand-switches and con-
nections under control of the operator at the
transmitting local-subscribers’ station, all ar-
ranged and operating substantially as de-
scribed.

14. In the herein-described system of teleg-
raphy, the combination of a series of main
lines, a transmitting local-subseribers’ circuit,
and automatically switching apparatus by
which said transmitting local-subscribers’ cir-
cuit is connected to one or the other of the
main lines, said switeching apparatus consist-
ing, essentially, of the frame bearing the sets
of stationary contacts, a continuously-rotat-

ing shaft having the perforated disks secured )

181,247

series of | carrying the armature-bar provided with con-

tacts, as deseribed, the electro-magnet, the
spring and the commutators, the battery and
connections for holding the armature-lever
normally disengaged from the rotating disks,
the battery and connections for disengaging
the armature-lever from the disk when in po-
sition for connection with one or the other of
the main lines, and the hand-switches and
connections under control of the operator at
the transmitting local-subscribers’ station, all
arranged and operating substantially as de-
scribed.

15. In the herein-described system of teleg-
raphy, the combination of a series of main
lines, a series of transmitting local-subscrib-
ers’ circuits, and a series of automatic switeh-
ing apparatus, one for each transmitting-sub-
seribers’ circuit, each consisting, essentially,
of a frame bearing the sets of stationary con-
tacts, a continuously-rotating shafthaving the
perforated disks secured thercto, the sleeve
mounted upon said shaft, carrying the arma-
ture-bar provided with contacts, as described,
the electro-magnet, the spring and the com-
mutators, the battery and connections for
holding the armature-lever normally disen-
gaged from the rotating disks, the battery
and connections for disengaging the arma-
ture-lever from the disk when in position for
connection with one or the other of the main

lines, and the hand-switches and connections
ander control of the operator at the transmit-
ting local-subscribers’ station, all arranged
and operating substantially as described.

16. In theherein-described system of teleg-
raphy, the combination, with the main line
and its battery, of the series of receiving local-
subseribers’ circuits and theauntomatic switeh-
ing apparatus for establishing connection be-
tween said main line and one or the other of
the receiving local-subsecribers’ circuits, said
switching apparatus consisting, essentially, of

| the frame, with its series of sets of contacts
corresponding to the number of receiving lo-
cal-subseribers’ cireuits, the constantly-rotat-
ine shaft bearing the perforated disk, the
sleeve mounted upon said shaft, carrying the
armature-lever provided with contacts, as de-
scribed, the electro-magnets, one of which 1s
energized by the current of the main line and
the other by the current of a local battery,
the retracting-spring, and the commutators,
with the commutator-brushes and circuit con-

J

t nectionsarranged and operatingsubstantially

as described.

i 17. In the herein-described system of teleg-
raphy, the combination, with a main line, of a
transmitting local-subsecribers’ circuit and
antomatic switching apparatus, by which said

| transmitting local-subseribers’ circuit is con-

nected tothe mainline, consisting of the frame
with its sets of stationary contacts, the con-

!tinuously-rotating shaft having the perfo-

rated disk secured thereto, the sleeve mounted
upon said shaft, carrying the armature-bar

thereto, the sleeve mounted upon said shaft, | provided with contacts, as deseribed, the elec-
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tro-magnet, the spring and the commutators,
the battery and circuit connections for hold-
ing the armature-lever normally disengaged
from the rotating disk, the battery and cir-
cuit connections for disengaging the arma-
ture-lever from the disk when in position for
connection with the main lines, and the hand-

swifches and connections under the control.

of the operator at the fransmitting local-sub-
scribers’ station, the battery on the mainline,
the series of receiving local-subsecribers’ ¢ir-
cuit, the automatic swinging apparatus for
establishing connection between the main line
and one or the other of the receiving local-
subscribers’ cireuits, said switching appara-
tus consisting, essentially, of the frame with
1ts series of sets of contacts corresponding
to the number of receiving local-subscribers’
circuits, the constantly-rotating shaft bear-
Ing the perforated disk, the sleeve mounted
upon said shaft, carrying the armature-le-
ver provided with contacts, as described, the
electro-magnets, one of which is energized by

the currentof the main line and the other by

the current of a local battery, as deseribed,
the retracting-spring and the commutators
with commutator-brushes and circuit connec-
tions, as described, and the apparatus at the
transmitting local-subseribers’ station for ef-
fecting the arrest of the switching apparatus
and establishing connection with the desired

recelving local-subsecribers’ cireuit, consisting

of the perforated dial, the metallic stud, the
movable arm, the electro-magnet, and means
for advancing the arm step by step by im-
pulses sent over the main line, as desecribed,
and therheostat and switches and circuit con-
nections, substantially as set forth.

18. Inthe herein-described system of teleg-
raphy,thecombination,with the series of main
lines, of the series of transmitting local-sub-
scribers’ circuits, the series of receiving local-
subscribers’ circuits, a series of automatic
switching apparatus, one for each transmit-

ting local-subscribers’ circuit, by which any
one of said transmitting local-subscribers’ cir-
cuits may be connected to an idle main line,
sald automatic switching apparatus consist-
ing of the frame and sets of stationary con-
tacts, the continuously-rotating shaft having
the perforated disk secured thereto, the sleeve
mounted upon said shaft, carrying the arma-
ture-bar provided with contacts, as deseribed,
the electro-magnet, the spring and the com-
mutators, the batteries and circuit connec-
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tions, as described, means such as described

for cutting out all the other transmitting lo-

| cal-subseribers’ circuits from said selected

main line, the automatic switching apparatus
for establishing connection between the main
lineand one or the other of the receiving local-
subscribers’ cireuits, said switching appara-
tus consisting, essentially, of the frame with
the series of sets of contacts corresponding to
the number of the receiving local-subscribers’
circuits, a constantly-rotating shaft bearing
theperforated disk,the sleeve mountedloosely
upon sald shaft, carrying the armature-lever
and provided with contacts, as deseribed, the
electro-magnets and retractile spring for op-
erating said armature-lever and the commu-
tator-brushes and cireuit connections, as de-
scribed, and the apparatus at the transmitting
local-subscribers’ station for effecting the ar-
rest of the distant switching apparatus and
establishing connections between the main
line and the desired receiving local-sub-
scribers’ eircuit, consisting of the perforated
dial, metallic stud, movable arm, the electro-
magnet, and means for advancing the arm
step by step by impulses sent over the main
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line, as described, and the rheostat, hand- .

switches, and circuit connection, substantially

as set forth. | |

JAMES G. SMITH.

Witnesses: |
GEORGE W. Coy,
WM. LER DARLING.
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