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To all whom it may concern. 
Be it known that L'WADA Y. SHIBATA, a 

citizen of Japan, residing in the city and 
county'of San Francisco, State of California, 
have invented an Improvement in Telephone 
Exchanges; and I hereby declare the follow 
ing to be a full, clear, and ,exact description 

7of the same. 

to1 
My invention relates to an automatic tele 

phone-exchange system'in which each sub 
scriber is enabled to connect himself at pleas 
ure with any other subscriber and to disconé 

. nect himself therefrom. - 
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It consists in certain details of construction 
which will be more fully explained by refer 
enee to the accompanying drawings, in 
which—— 7 . . . 

' Figure 1 is a general diagrammatic view of 
my. system, showing an arrangement of the 
central office with two subscribers. Fig. 2 is 
a view of the inside indicating and reversing 
device. Fig. 3 is a view showing-the relation 
of the‘ indicating-pointers and other parts. 
Fig. 4 is a top view of one of the switches. 
Fig. 5 is a'bottom viewof the same. Fig._-6 
is a ‘diagrammatic view of the reversing and 
switchingdevice. Fig. '7 is an end view of a 
subscriber’s set of circuit-breakers in the 
main office. Fig. 8 is a side view of the same, 
showing the circuitbreak-er for the coil 0 and 

Fig. 9 is a perspective View of the 
subscriber’s car. Fig. 10 is asection through 
the blocks at right" angles to the brackets. 
Fig. 11 is a plan view of the car. Fig. 12 is 
a detail view of the protectors. 
In Fig. 1, _ which represents the central 

o?iice of the exchange system, where the dif 
ferent telephone-line wires 1 are concentrated, 
they are arranged so that they may be ,con 
nected in circuit with each other, ‘when de 
sired, by means of cars movable over tracks 
T and T’, which extend transversely over the 
lines of wires. The mechanism is arranged 
at the central of?ce upon an exchange frame 
or box, into one side of. which the telephone 
wires 2 and the ground-wires 13 enter, and in 
another side the wires 3, which are ‘branches 
of the main wires 1 and the wires 7.» The 
tracks T and "i" are laid over bars D, which 
are suitably supported, as shown ‘in Fig. 10. 
There are as many of the tracks T and T’ as 
there are subscribers and as many of the bars 

D as there are tracks. These bars D are 
made of wood and are provided with metallic 
contact-points R, which are electrically con 
nected with the wires 3 by means of wires 8, 
and other contact-points R’, which are con 
nected by wires 10 to the wires 7, and these 
are to be connected automatically by means 
of what I, term “connectors” ‘Z and Z3, de 
pending from the operating-car, upon which 
they are suspended, so that when brought 
into proper‘ relation they will connect the 
tracks on which the car is traveling with the 
wires 3 and '7, and thus close the circuit for 
communication as well as that of-the bat 
tery A3. ' 

~The operating-cars traveling upon the 
tracks T T’, which connect withthe main tele 
phone-wires and the ground-wires, act to close 
the circuit between these tracks. The oper 
atinmcar is' mounted u on wheels ww’ which {3 7 

are adapted to travel upon the tracks and 
across the frame. These wheels have teeth, 
as shown in'Figs. 1 and 9, which engage with 
corresponding teeth in the tracks, so that 
when the wheels are rotated and in engage 
them with these teeth they will cause the car 
to advance in one direction or the other. The 
shaft of these wheels is made of two metallic 
portions 00. it’, connected by an insulated por 
tion Z’, as shown in Fig. 9, and this prevents 
the current flowing directly from one wheel 
to the other through the shaft. 
is mounted the motor-magnet 03, which is de 
signed to , control the swinging permanent 
magnet M’, Figs. 0 and 10. This magnet M’ 
is suspended by its upper end from a support 
ing-bracket y attached to the standard N2, so 
that the lower end of this magnet may swing 
about its fulcrum-point, and it swings between 
a central point and one of the ends of the core 
of the electromagnet C3 when the latter is en 
ergized and de~energized. ' To the ‘lower-end 
of this swinging magnet M’ are pivoted the 
.pawls' y’ 3/2, which diverge from their pivot 
points and extend downwardly, so that their 

Upon ‘the car' 
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lower outer ends may engage the teeth of, the ‘ 
track T T’. 
inaft'er described, one of these pawls may be 
raised out of contact with the teeth,'and, the 
other remaining in contact with the teeth, it 
will beseen that the oscillations'of the mag 
net M’ will ?rst draw this pawl forward over 

By a suitable mechanism, here; ' 
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one tooth and drop it into the next space; then 
when the magnet moves in the opposite direc~ 
tion, by pressing against this pawl it will act 
to propel the car in that direction, and when 
the car is to be reversed the other pawl is 

- dropped into contact with the teeth and this 
?rst one is raised. This operation is per 
formed as follows: The magnet M’ has ?xed 
upon its upper end the arms or'brackets w x’, 
having loops or openings in their outer ends 
which serve for the attachment of light sill; 
threads Q. These threads have their lower 
ends attached to the pawls y’ 142, as shown in 
Fig. 9, and, extending up through eyes in ?xed 
brackets y, they lead to the ends of the arms 
a: 00’, to which they are ?xed. As the arms 00 
0c’ partake of the oscillating motion of the 
magnet M’ it will be seen that when the mag 
net is moved in one direction it draws on one 
of the cords and thus lifts the pawl connected 
therewith and relaxes the othercord, allowing 
that pawl to drop into engagement with the 
teeth of the track. The core of the motor 
magnet C3 is projected, as shown plainly in 
Fig. 9, so that the ends approach each side of 
the swinging magnet M’, and as this magnet 
C3 is energized and de-energized it will alter 
nately attract and release the swinging mag 
net M’, and thus actuate the pawls y’ (if, 
as described. The pawl y’ will be raised 
out of engagement with the track T’, while 
pawl g2 remains in engagement. When the 
magnet M’ is energized it attracts the arma 
ture, and as the latter is held stationary by 
the pawl and track the magnet and'the car to 
which it is ?xed will be attracted and conse 
quently advanced. The arm y, which is at 
tached to pawl y’, will now be depressed, and 
through the cord Q will lift the pawl y’ out of 
engagement with the track, and this move 
ment of the carriage will drag the pawl '92 once 
tooth or more. One end of the core acts to 
swing the magnet M’ in one direction when 
the current is passing in‘one way, and when 
the current is reversed the opposite end of the 
core acts upon the opposite side of this mag 
net and its connected pawl. 
The closing and opening of the circuit, 

through the magnet C3 is made as many times 
as desired by means of the operating'mechan 
ism to be hereinafter described, and the car 
will be advanced one tooth by each of these 
actions. Thus if a subscriber desiresto com 
municate with No. 4 and his indicator shows 
that the car is at No. 20, then the car must be 
returned sixteen points until it is at the point 
to connect with No. 4; but if, on the contrary, 
the number to be communicated with is'No. 
30, the car will then be advanced to that point. 
The opening and closing of the circuit of 

the magnet C3 is effected by means of the cir 
cuit-breakers d’ 612, (shown in Figs. 9 and 11,) 
and these are actuated alternately by the 
swinging of the magnet M’. The current is 
sent through wire 17, circuit-breaker d’ M’ d2 
18, coil, and 19, drawing M’, to one of the ar 
matures, thus separating M’ from 012, and this 
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releases h ’ and allows it to return to‘ its nor 
mal position between and in contact with d’ 
and <12, and this establishes the current again. 
While the motor-magnet C3 is not energized 

the swinging magnet M’ will normally be held 
between the ends of the cores of the magnet 

70 

C3, and will thus make the circuit complete, ' 
as will be hereinafterjdese'ribed. When it is 
actuated to move the car in either direction 
it oscillates between this central position and 
one end of the core. 
The connectors Z l3 are suspended from 

brackets 01.2 and a3, Figs. 9 and 11,their lower 
ends depending, so that as the ear is drawn 
along the lower ends of the connectors rest; 
ing upon the surface beneath will stand at an 
angle of about thirty degrees from a perpen 
dicular when dragging over the non-conduct~ 
ing surfaces U U’, which are inserted between 
the bars D. Whenever the car is stopped and 
reversed so as to return a little way by means 
of the reverse current sent through the motor 
magnet C3, these co‘nnectors Z Z3 will drop into 
a perpendicular position and will then rest 
upon the contact-points R R’, which are ex 
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posed beneath them, and will thus close the . 
circuit for communication to ring the 'bell, 
and also close the circuit of the battery A3. 
(Shown in Fig. 1.) The points R R’ are ordi 
narily uncovered, and are only covered when 
contact is formed to protect other subscribers. 
The brushes a a’ connect with these swinging 
connecting-arms Z Z3. ' 
Upon the opposite end of the car from the 

motor-magnet ()3 is the magnet 02. (Shown 
in Figs. 9,10, and 11.) By means of this mag 

95 

net a horizontally-tilting permanent magnet ' 
M2 is actuated. This magnet M2 is pivoted at 
a central point, as shown at Z2, Figs. 9 and 11, 
and is actuated so as to oscillate between the 
ends of the cores of the magnet 02 whenever 
the latter is energized, and the oscillation of 
this magnet acts through circuit-breakers g g’ 
to open and close the circuit of the motor 
magnet C3. This magnet M2 has depressions 
or channels formed in its upper surface, as 
shown at m. The bottoms of these depres 
sions are inclined, so that they are deepest 
near the center, where there is a transverse 
bar separating them. In each of these de 
pressions a ball 2' is adapted to roll, and when 
the magnet is in its normal horizontal posi 
tion these balls remain at the inner adjacent 
and deeper ends of the grooves or channels 
in which they travel; but when the magnet 
is oscillated ?rst one and then the other of 
the balls will roll toward the outer end of the 
magnet as it is alternately declined at one end 
and the other, and when it is so inclined the 
ball rolling outward will remain at that point 
until the magnet regains its normal position. 
The balls 11 are for the purpose of assisting 
the movements of the magnet M2, Fig. 9, or 
M3, Fig. 8, in their tilting movements, and to 
bring them back to their equilibrium princi 
pally. If, for instance, it is tilted and drawn 
down at one end, the ball at that, side of the 
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,assistsqto maintain the contact. 

magnet horizontal. 
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center‘rolls outward’ and its additional weight 
When re-_ 

leased from the attraction of the electromag 
net, the tilting magnet is returned to its nor 
mal position between the elastic circuit-break 
ers g g’ in the case of magnet M2, and A A’ 
for M3, the tendency of these being to hold the 

The inclination of the 
" ‘ troughs in which the balls ‘roll is such that 

whenthe magnet is tilted in either direction 
the bottom of the trough on the lower side is 
only enough out of a horizontal line to insure 

‘ the ball rolling out to the end while the other 
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.25 

one remains in its place, and asv soon as the 
magnet begins to return to its horizontal po 
sition by the back-pressure of the springy 
piece g’, which 'hasbeen depressed, the bot 
tom will be inclined the opposite way and the 
ball will return to the center, where the two 
balance and assist in keeping the equilibrium 
of the magnet. In order to return the mag 
net M2 to its normal position, a current is sent 
in the reverse direction through the magnet 
02, and this is effected by means of the switch 
ing-plates of the indicator, whichwill be here 
inafter described. ' . ’ 

At the central office circuit-breaking coils 
' c c’ and also protecting-magnets o2 are located, 

.30 
there being as many of these magnets as there 
are subscribers’ wires. The magnet 0' acts 
uponarmatures I, Figs. 1 and 7, which are 

‘ held normally by springs 12, attached to the 
.. .standard 112, (shown in Fig. 7,) and these springs 

35. 
cause the armature‘I to press against the 
lower end of an adjusting-screw W, ?xed in , 
an arm or bracket W’. When the armature 
is attracted by the circuit-breaking magnet c’, 

. .it opens the circuit between the armature and 

40 
‘the screw and the magnetvcg, Fig. 10,'acts 
upon the armature I’, which carries the arm 
P’, one end .Of which. is connected with a sup 
porting-foot and the other or movable end is 

. connected by a spring-actuated arm P2 upon 

45 
the opposite side of the bed or‘frame D,.as 
shown in Fig. 10, so‘ that the e?ect of the 
spring Q2 will be_tof normally draw the arm 
P2 and through it- the .arm P’, and the arma 

. Iure, I’, connected with the arm P’, will be 
drawn away from the core of the magnet 02. 
The breaking of the circuit I W causes the 
cutting oft of the subscriber’s' wire 1 to 4, to 
coil 0, to 2, to track T, and so on. This ac 
tion of the spring Q2 brings the arm P2 into 
contact with the adjusting contact-screw J. 

" i The connection between the upper ends of 
the arms P’ and P2 is made as shown in Fig. 
10, and these connecting strips or plates carry 

. the non¢conducting protectors U, and when 

60 
the f arms P’ P2 are drawn into the position 
just previously explained by the springs Q2 
these protectors stand in such position with 
relation _ to the contact-points R R’ as to al 
low the connecting-arms Z Z3 of the cars to 

‘ close the circuit between them and'these con 
'65. tact-points; but when the magnet c2 is ener 

gized it attractsthe armature 1’ into contact 
, with its core, and thus drawing the arm P’, 

' 3 

overcoming the‘ resistance of, the spring Q2, it 
moves the protectors U to such a point- that 
they cover the contact-points R R’, as shown 
in full lines‘ in Fig. ‘10. The object of this is 
to prevent any other car than the one which 
at that time has made connection with two of 
the contactrpoints R R’ from closing a circuit 
with the contact - points of the same bar. 

points will prevent the connectingarms H3 of‘ 
any car from coming into contact with the 
contact-points of the same bar. . 
The lines P, which connect the ‘arms P’ P2 

and which carry the protectors U, consist of a 
suitable conducting material and a non-con 
ducting material. The protectors U’ are made 
entirely ‘of non-conducting substance, while 
the protectors U have the upperportion'made 
of a conducting substance and the lower sur 
face of a non-conducting substance; The ob 
ject of this is so that when the armature I’ is . 
attracted by the magnet c2 and the protectors 
are drawn over the contact-points R R’ an 
other carthan the one being operated might 
attempt to connect with the same subscriber; . 
but in the effort its dependingv connecting 
arms Z Z3 will move over and form contact with 
the non-conducting protectors U’ and the con 
ductors U, instead of touchingv the contact 
points, and as the upper surface of the protec 
torsU is of conductive substance and is at 
tached to _or connected with the conducting 
portion of the line P, and this conducting sub~ 
stance, which is on the lower side of the protec 
tors U, touches the track T’, it will be seen that 
the connecting-arm Z3 will complete its circuit‘ 
through the track T.’ and will ground through 
the wire 13, which is designed to cut off the cir 
cuit of the motor-magnet c3 of the car, andso 
the position of the car will be regulated with re 

,These protectors lying over these contact- - 
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lation to the indicator hereinafter described. . 
WVhen a car is to .be operated, its arm-Z3 will 
make contact~with R and connect through 
wires 8 and 3, and the effect is entirely differ 

IIO 

ent, but when arm Z3 contacts with U itforms 
a connection through n4 with track T’ and . 
wire 13 to earth. . 
The circuit-breaking magnet 0, Figs. 1 and [15 

7, is designed to act upon the oscillating per- ‘ 
manent magnet M3, (shown also in Fig. 8,) and " 
its vertical oscillation upon its central pivot 
point J2 will be similar to that described for 
the magnet M2. This magnet M3 has grooves I20 
or channels made in its upper surface and . 
ballsfh5 rolling therein in the same manner 
as was described for M2. While this magnet 
M3 retains its normal position, the circuit. 
breakers AA’ press upon the magnet and 
complete the circuit between the Wires 3 and 
5; but when it is acted upon so as to swing 

_ up or down by the energizing of the magnet 
‘o, it breaks this circuit, and at the same time.‘ 
thecircuit-breaker A’ will press upon one of 
the regulating-screws which are ?xed in the 
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respective brackets m’. .t Then the brackets m’, . 
the ground~wires 31 and 32 form a circuit. 
This is designed so that while the ?rst sub- ; 
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scriber is communicating with the second, the 
third, who might try to communicate with the’ 
?rst, would be cut off from the second by the 
circuit-breakers A A’, and the current would 
?ow through the ground-wire 31, so that the 
magnet M2 would cut off the circuit of the 
motor-magnet 03. This prevents the car from‘. 
moving to interfere with the communicating 
parties, and the indicator will show the posi 
tion of the car. 
The circuit for operating the car‘ will be as 

follows: Suppose that the car of subscriber 
No.8 is at the proper place on the eighth bar 
and subscriber’s car 1 is at the ?rst bar, as 
shown in Fig. 1. If No.1 Wishes to call No. 8, 
he ?rst moves his car from its position to the 
bar of No.8 by turning the switch N’ to con 
nect with the wire 25, and he moves his‘ indi 
cator, (shown in Figs.2 and3,) until it coincides 
with the ?gure 8’. Then he turns the handle of. 
the generator. When this is done a current 

‘is induced which ?ows through wires 22 21 1, 
the regulating-screw W, the armature I,wire 
11, electromagnet 0, wire 2, the track T, and 
into the operating-car through the wheel to 
to the shaft 'n, the brush (1, which has one 
end suitably secured and the other pressing 
upon the shaft n, Figs. 9 and 11, the wire 17, 
the circuit-breakers d’ 01?, wire 18, the coil 03, 
the wire 19, circuit-breakers g g’, wire 20, 
brush g2, shaft 'n’, wheel to’, track T’, ground 
w-ires 13 and 27, switch N’, wire 25, and thence 
to the generator. To move the car in the op 
posite direction the WheelvG’ is‘ turned, and 
with it the brush b’ is moved. from S4 to S. 
Figs. 2 and 6. This causes the wire 3 to be 
come negative and wire .13 positive, Fig. 
10. This current being completed, as above 
described, back to the generator, the circuit 
takes place every time the indicator covers 
a ?gure. Therefore to reach the eighth bar the 
indicator passes the ?gures between 1 and 8, 
and this will bring the car on the bar 8 of the 
person to be called. Now, in order to ring 
the bell of the person called the following cir 
cuit is established: First, the switch N’ of 
the subscriber 1 is connected‘with wire 26, 
wires 22 21 1, regulating-screw W, the arma 
ture I, the wire 4, electromagnet 0, wire 2, 
track T, wheel w, shaft 71., brush d,.wire 15, 
electromagnet 02, wire 16, brush a’, the con 
meeting-arm Z3, contact-point R, the wires 
8 and 3, circuit-breakers A A’, the wires 5 
and 1 of the box of subscriber No. 8, wire 21, 
arm m2 with vits armature, the regulating 
sorew 707, Wire 23, the elect-romagnet 03, wire 24, 
switch N’, ground-Wires 27 on No. 8 and 27 of 

' No. 1, switch N’ of subscriber No. 1, wire 26, 

65 

then to the generator. The circuit from the 
battery A3 to move the protectors act-s'through 
the electromagnets 02, wires 7, branch wire 
10, contact-points R’ of the bar, the connect 
ing-arm Z,'wire 14, arm 11?, shaft 11', wheel to’, 
the track T’, the ground-wire 13, thence back 
through 30 to the battery A3. The branch 
circuit from battery A3 serves to break the 
connection I, by means of the wires 9 12, 

electromagnet '0', wires 7 10, contact R’, cone 
fleeting-‘arm Z, wire 14,v shaft 01’, wheel to’, 
track T’, wire 13 to the earth, through wire 
30 back to battery A3. This circuit will cut 
off the circuit on wire 1 from the subscriber 
1 through. armature I, wire 4, electromagnet 
0, wire 2, track T, through the car by means 
of the wheels and shaft, contact R, wires 8 
and 3, magnet M3, wire 5, wire 1 of the sub? 
scriber 8, thence to the earth and thence back 
to the box of subscriber 1. This latter cir 
cuit is‘ now unnecessary and is prevented by 
the before-described branch circuit from A3. 
When communication has been completed 
the‘ subscriber or caller at No. 1 makes con 
tact with the switch N’, with wire-25, and this 
sends a. current, and then the switch N’ is 
moved to wire 24- to make the circuit for the 
purpose of ringing the bell. 'When the com 
munication is to be broken, subscriber No. 1 
once more moves the car by turning‘ t'hezswitch 
to 25, then turning the generator. This will 
move the car one tooth, or far enough to raise 
the connecting-arms Z Z3 from the contact 
points and cause them to rest upon the paper 
or non-conducting surface N, thus breaking 
all the circuits which have been. closed by the 
car and. these connecting-arms and also the 
circuit for the protectors, which are nowv re‘ 
leased and pulled back by the spring Q2, as 
the current through the electromagnet c2 has 
been cut off and. the magnet released. The‘ 
subscriber No. 1 now turns the switch back 
again to 21, and this will bring the bell-cir~ 
cuit in readiness for another call. The non 
conducting surfaces N are for the purpose of 
separating the different bars, and by allow 
ing the hanging arms Z13 to rest upon them 
all. parts are electrically disconnected. It 
will be evident from this construction thatit 
is not necessary for subscriber No. 1 to move 
this car back to its proper position,as the car 
is now inoperative; but anyv other subscriber 
can, nevertheless, communicate with him by 
simply moving his car so as to connect with 
the bar 1 of subscriber No. 1, and they can 
then form immediate communication with No. 
1 without the aid of his car, as the wires lead 
ing from his initial-bar are all connected di 
rectly with the box at his home. The car No. 
1 being always on the, same track, any con 
nection from any box will be transmitted to 
this track and thence to the car thereon 
through its wheel to. 

Fig. 2 shows the indicators. These indica 
tors consist of gears G, pinion-wheel p, electro 
magnet O, permanent magnet M, brushes 1) b, 
b’ b’, b2 192,123 b3,b4 b“, 195 b5, 196 b6, 297 ()7, b8 198,199 b9, 
brush-holders h h’, min ute-hands 70 k’ k2 k3 k“, 
shafts ff’f3, sleeves f2 and f4, and collars 
4‘ 'r', r’ r’, and r2 0*. The gearing G’ has only 
two teeth. To the shaftf two wings hr and 
minute-hand k are fastened. These wings 
are both insulated and have brushes 1)’ b’. If 
the minute-hand is be so placed over one of 
the arrow-heads written on the face of the in 
dicator one of the teeth of the gear G’ touches 
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, has a minute-hand k2 and‘ the other shaft 
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gear G and at the same time the brushes b’ I)’ 
touch the switchesss. The shaft of the gear 
G holds rings 0*’ 'r’ insulated from each other 
and the brush-holder h of the brushes 193 b3. 
The brushes b2 112 press on the rings r’ r’ and 
the ‘brushes b3 b3 on the switching-plate 'S, 
which is attached to the shaft f2. This shaft 

. f’ 3‘ 
minute-hand lc'b - _ ' 

On the lower surface of the switching-plate 
. S there are fastened four pieces of metal, 
forming two circles, as shown in Fig;v 5; but 
they are insulated from each other, and on 
the upper surface of the plate there are four 
.metallic rings insulated from each other, as 
shown in Fig. 4:. These rings on the upper sur 
face of the plate are connected with those on 
the lower surface, forming four pairs,and the 

- brushesl?b4 b5 bspress on the rings. _ Gear G2, 
20 

shaftfs. 

brush-holder h’ ,‘and rings r2 r2 are fastened on 
the sleevef“, and the switching-plate S’ on the 

The gear G2 in practice will be about 
four times as large as the pinion - wheel 19 
which engages it. ‘ ' 

On the upper surface of the switching-plate 
‘S’ are four pieces of metal forming ‘two cir 
cles and on the lower surface are four rings. 
,These are connected each to each, forming 

. four pairs, as those on ‘the switching-plate S. 
30 If a current be sent through the circuit, the 

electromagnet G acts on the permanent mag~ 
- net M, which carries an escapement pa'wlo on 
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its end, which comes in contact with the gear 
ing G‘. The gearing G acts on the gearing G’, 
and the pinion-wheelp on the gear G2.‘ The 
brushes b’ I)’ move with the gear G’. When 
the indicator 70 on gear G’ is ?rst moved it' 
will bring one of its teeth into engagement 
with the gear-wheel G and cause the contact 
springs b’ to contact with the pieces 3 and 
close a circuit from the battery 2 of the gen- 1 
erator Z through wire 40, brush'b’ shaft f, 
to b’ s 58 56 b2 55 b3 S b4 61 22 21 to telephone! 
wire ‘N14 0 2 T, wheels ‘V 12 fl 17d’ M’ d2 18 
C3 19 g g’ 20 g2 01.’, wheel w’ T’ 13 to earth, 
returning by 27 25 G 51 60 b4 S b3 47 5241, 
contact-pieces to s b’ b 59 to 2. While pass 
ing through coil 0 it will energize it, and the 
armature'M will be thrown to one'side and 
its pawl o will move the gear G far .enough to 
register by-the indicator 70’ one bar of a sub 
scriber? 7 

As stated before, the tooth of gear G’ has 
been ?rst moved into contact with the‘ teeth 
of G, and as this gear G was moved by the 
pawl 11, G’ has been carried along also and 
the contact-springs b’ have been shifted from 
the ‘plates s s to the plates 8’ s’, causing an 
opposite current to be sent to the car, operat 
ing the armature M2, so as to cut off the stand 
ing current to ‘the coil C8 and de-energizing 
the same, so as to cause the car to stand still 
and‘ also attracting the pawl-carrying magnet 
M’ back to its normal position again to‘track 
ready to take another tooth; but the springs 
b’ will have been shifted still farther'to the 

7 next plate 82 s2 before the tooth on gear G’ 

vmanner previously described. 

has been entirely freed from gear G, andnow 
will remain in that position, establishing the 
?rst-mentioned current to move the car for 
ward until the brushes b3 have reached the 
opposite'plates on the switch S, which have 
been set; at ?rst by its indicator 702 over the 
?gure 8. This action will cause the current 
to pass from battery .2 40 b b’ s2 57 56 b2 55 
S 19*‘ Z18 b6 49 b7 S’ b8 50 51 G 25 27 to earth, 
returning up 13v T’ w’ n’ g2 20 g’ g 19 03 (cans 
ing the car to move-a little backward to let 
the connectors hang perpendicular and there 
'fore rest on their respective contact-pieces) 
1817dnwT2 0 4 1W’ 1 2122 52 b8S'b7 
57 be 54 b? S b3 47 b2 46 s2 b’ b’ 59 to the bat 
tery, thus completing communication. ' 
In order to move the car any number of 

subscribers in the opposite (backward) direc 
tion, I‘place the indicator is overthe op 
posite arrow on the face-plate.' This will 
vbring the tooth 0’ in contact with gear G, 
and the spring-arms b’ will now rest on the 
plates .93 s3 and travel over 34 s4 8555 in the 
same manner as over the previous set of 
plates, and cause the same effect, with the 
exception that the operating-current will now 
how in the opposite direction and will attract 
the armature M’ oppositely, and so cause the 
,opposite pawl y’ or g2 to engage the track and 
push the car backward. When _ the brushes 
1)’ 19’ move a'little they fall on s’s'. In such 
a case an opposite current from the preced 
ing one passes through the circuit, andthe 
electromagnet 0 works oppositely from the 

Then the 
brushes b’ b’ slip off from s’ s’ and touch 3'2 
s2 to send the current in the same direction 
as formerly. Having but one tooth, the gear 
ing G’ is thus disengaged from gearing G, 
and the brushes 1)’ I)’ remain on s2 32-. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent,'is— » . v 

1. In- a telephone exchange system, paral 
lel non-conducting‘ bars having independent 
metallic conducting plates extending across 
them and connected in alternate groups with 
the line wires as shown, tracks having their 
upper surfaces toothed, extending across 
above the bars and plates, cars having gear 
wheels adapted to engage the teeth of said 
tracks, electro magnets, means for transmit 
ting a current through the electro ‘magnets, 
swinging permanent magnets movable be 
tween the cores of the electro magnets and 
caused to oscillate about their fulcrum points 
by the energizing and de-energizing of the 
electro magnets, pawls hinged to the lower 
end of theswingingpermanent magnet adapt 
ed to engage the teeth of the track, and non 
condncting cords connected with the pawls 
and with arms upon the swinging magnet, 
said‘ cords passing through ‘guides whereby 
the swinging of the magnet to one side will 
disengage-one of. the pawls and engage the 
other so that the car will be moved constantly 
in one direction, and the reversal of the our 
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rent will reverse the position of the pawls so 
/as to move the car in the opposite direction. 

2. In a telephone exchange, the parallel 
non~conducting bars, independent metallic 
conducting plates secured thereto and con- ' 
nected with the subscribers’ telephones of the 
system, cars movable upon the tracks trans 
versely above the plates, electro magnets, 
With means for energizing and de~energizing, 
and swinging permanent magnets movable 
between the cores of the electro magnets, 
pawls fulcrumed upon the electro magnets 
and non-conducting cords connected with the 
pawls and with arms upon the permanent 
magnets, whereby themovements of said mag 
nets in one direction will raise one of the 
pawls and engage the other with the teeth of 
the rack bars upon which the cars travel,and 
circuit breakers d’ d2 by which the opening 
and closing of the circuit of the electro mag~ 
net is effected. ' 

8. In a telephone exchange system, a series 
of parallel non-conducting bars, independent 
metallic plates secured transversely thereto, 
tracks mounted transversely above said bars 
cars adapted to travel upon the tracks, arms 
depending from the cars adapted to form con 
tact upon the various plates, non-conducting 
shields and magnets by which they are mov 
able in conjunction with the movements of 
the car so as to expose only the points through 
which communication is to be made, hinged 
swinging permanent magnets carrying pawls 
which engage toothed racks whereby the car 
is advanced in one direction or the other, and 
devices whereby either of the pawls are dis 
engaged and the others engaged with the rack 
to advance the car in either direction, circuit 
breakers whereby the opening and closing of 
the circuit of the electro magnets are effected 
and a horizontal centrally fulcrumed tilting 
permanent magnet, and a second electro magi 
net whereby it is tilted to act through circuit 
breakers to open and close the circuit of the 
?rst named electro magnet. 

4. In a telephone exchange system, a series 
of parallel non-conducting bars with the in 
dependent metallic plates, tracks, cars adapt 

' ed to travel thereon and mechanism for ad 
50 vancing the cars in either direction, horizon 

tal tilting magnets and corresponding electro 
magnets with circuit breakers whereby the 
electrical circuit is opened or closed to ad 
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vance the car, said horizontal permanent mag— 
nets having inclined troughs and balls adapt 
ed to roll therein to and from the center as 
the magnet is tilted about its fulcrum point. 

5. In a telephone exchange system,the cir 
cuit breaking coil 0 c’, the movable armatures 
I, with the holding springs I2 and adjusting 
screw W in combination with the movable 
projecting strips and the magnet c2 and le 
ver arms whereby said strips are alternately 
moved to cover the contact surfaces or expose 
them. ‘ ' 

6. In a telephone exchange system, the se 
ries of parallel non-conducting bars, inde 
pendent metallic plates secured transversely 
thereto, tracks mounted above said plates, 
cars adapted to travel upon said tracks with 
arms depending from the cars adapted to form 
contact between the plates, shields movable 
with reference to the metallic conducting 
plates so as to allow or prevent connection be 
tween said plates and the cars which are mov 
able upon the tracks above them, one of the 
protectors in each set being made entirely of 
non-conducting substance, and the other hav 
ing the lower portion made non-conducting 
and the upper of conducting substance so as 
to ground the current of anyother subscriber 
attempting to communicate ‘with one already 
in communication. - ' 

7. In a telephone exchange system, a series 
of parallel non-conducting bars, independent 
metallic plates secured transversely thereto, 
tracks mounted transversely above the plates, 
cars adapted to travel upon said. tracks, arms 
depending from the cars adapted to form con~ 
tact between the various plates, non-conduct 
ing shields and means whereby the cars and 
shields are moved, exchange boxes located at 
the station of each subscriber, indicators mov 
able over dials upon the boxes at the sub 
scribers’ stations, with switches and contacts 
whereby the cars at the central station are 
moved upon their corresponding tracks until 
communication with any desired subscriber is 
obtained. 
In witness whereof I have hereunto set my 

hand. 

\VADA Y. SH 1 BATA. 
Witnesses: 

S. H. NOURSE, 
GEo. H. STRONG. 
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