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To all whom 1t may concern:

Be it known that I, Fraxx R. Mc¢BerTy,
citizen -of the United States, residing at
New Rochelle, in the county of Westchester
and State of New York, have invented a
certain new and useful Improvement in
Automatic Telephone - Exchange Selectors,
of which the following is'a full, clear, con-
cise, and exact description.

My invention relates to automatic switches
for use in telephone exchange systems. Its
object is in general to improve the construc-
tion and arrangement of the parts of the
switch mechanism whereby the intercon-
nection of a large number of lines may be
effected with rapidity and precision.

One feature of my invention relates par-
ticularly to means whereby any cne of a
plurality of normally. inactive terminals in
an automatic switch may be selected and
rendered active for connection with other
términals. The normally inactive terminals
or brushes are held in a retracted position
until released by the selecting means. They
are preferably arranged in a row upen a

‘movable carriage and held by latches, any

one of which may be lifted by the selecting
ineans to permit engagement of the selected
terminal or terminals with the other termi-
nals. These other terminals are preferably
held stationary and arranged in suitable

‘rows transverse to the row of movable ter-

minals but in their line of travel when ad-
vanced in the movement of the carriage.
The selecting means may be arranged to
trip the latches during the initial movement
of the brush carriage. In practice the mov-
able terminals are arranged in sets, each set
being held by a single latch, and the sev-
eral sets being joined electrically in multi-
ple-connected groups. In the form of
structure herein described, the multiple con-
nection of the sets of movable terminals is
secured by metallic combs, the teeth of
which press against the movable terminals,
form electrical connection therewith and
impart to them a tendency to move out-
wardly into position to engage the station-
ary terminals. The moveuients of the
brush carriage and of the brush selector are
controlled preferably by means of two elec-
tromagnetic clutches, each of which has a
part associated with a single continuously
rotating power shaft.

According to the preferred mode of op-
eration of this feature of my invention, the
brush selector is first operated and set in
one position or ancther to subsequently en-
gage a particular one of the latches: Then
the brush carriage is advanced and in its
initial movement the selected latch is lifted
by an operative point on the brush selector.
Further movement of the bLrush carriage
causes the released brush or brushes to trail
over a partieular row or rows of the sta-.
tionary terminals until the carriage is
finally stopped with said brush or brushes in
contact with the desired terminal or set of
terminals.

.My invention also relates to the construc-
tion of the brush selector which is a device

having a number .of operative points, one .

for each brush or set of brushes, means be-
ing provided for moving the device into one
of several positions to select and render
active any one brush or. set of brushes.
More in detail the brush selecting device
comprises a shaft with a plurality of fingers
extending outwardly from the shaft in dif-
ferent directions. The rotation of the shaft
is preferably controiled by an electromag-
netic clutch in a manner similar to that of
the hrush carriage. The fingers are pref-
-erably arranged spirally about the surface
"of the shaft and are adapted to be brought
successively into the line of travel of the
ilatches on the brush carriage so that when
the brush carriage is moved from its nor-
mal pesition to carry the brushes over the
stationary terminals one of the latches en-
gages a finger of the brush selector in pass-
ing, and the brushes normally held thereby
are thrust outwardly in position to trail
over the terminals. For restoring the se-
lected brushes to their normal latched posi-
tion, a restoring surface, preferably in the
form of a roller, is placed in position to be
engaged by said brushes in the return move-
ment ‘of the brush carriage. This return
movement, in the form of switch herein dis-
closed, is accomplished by continuing the
rotation of the brush carriage in the same
direction as that of the advance movement
until one complete revolution has been
made. The restoring roller is accordingly
located in the line of travel of the brushes
beyond the rows of stationary terminals.
The general arrangement is thus ome im,
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which the brush selector is set into operative
position to release a brush or set of brushes,
after which the brush carriage is moved
first into operative relation to the brush

selector, then over the rows of stationary.

terminals, then into operative relation to the
restoring device, and finally back to normal.

The brush carriage as a whole possesses
considerable inertia, and as it is desirable to
move the same at high speed in making the

connection between the brushes and the sta-

‘tionary terminals, and also in returning the
brush carriage to its normal position, means
is provided for stopping the brush carriage
quickly ‘when the power mechanism is dis-
engaged therefrom. This means is prefer-
ably in the form of ..n electromagnet to. be
energized at the moment the power mecha-
pism is disengaged and adapted thereupon
to cause a moving part of the brush carriage
to come into frictional contact with a sta-
tionary .part of the electromagnet, such as
its core. ' ,

My invention will be better understood by
reference to the accompanying drawings, in
which—

Figure 1 is a front elevation of the com-
plete switch mechanism with certain parts

“in section and other parts broken away.
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Fig. 2 is a plan view of the same in séction
along the line 2—2 of Fig. 1. Tig. 3'is a
plan view of the same partly in section
along the line 3—8 of Fig. 1. Figs. 4 to 8
inclusive are detail views of parts of the
switch mechanism, Ifig. 4 showing a contact
device and its controlling mechanism in the
normal position of the switch, Figs. 5 and 7
the same in different off-normal positions,
and Figs. 6 and 8 the brushes of the auto-
matic switch in off-normal positions corre-
sponding respectively to those of Figs. 5
and 7, and Tig. 9 is a perspective view of
the principal elements of the switeh mecha-
nism but with the frame and certain other
parts omitted to give a clear understanding
of the general arrangement and mode of
operation of the mechanism.

Referring to the drawings, the switch.

mechanism comprises in general a frame 1,
a bank of stationary terminals 2, a brush
carriage 3, a brush selector 4, two electro-
magnetic clutches 5, 6, one for controlling
the rotation of the brush carriage and the
other -for controlling the rotation of the
brush selector, and a brush restoring roller
7. The brush ‘carriage 8 is pivotally
mounted centrally in the frame. The brush
selector and the brish restoring roller are
also pivotally mounted in the frame, vneion
one side and the other onthe other side of
the brush carriage. The stationary termi-
nals are secured to the frame and are ar-
ranged so that their inner ends are disposed
about a semicylindrical surface and form
horizontal curved rows and intersecting ver-
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tical rows. The outwardly projecting ends
of the terminals form solder clips for wiring
connections.

The brush carriage 4 comprises a shaft 10,
to the upper and lower ends of which are
secured arms 11 and 12 respectively. At
the cuter or free ends of these arms and ex-
tending vertically between them are rods 14,
15, 16, and a block of insulating material 17.
A plurality of brushes 18 are pivotally sup-
ported upon the rod 14. The brushes are
insulated from the rod 14 by insulating
bushings. 19. The block of insulaling ma-
terial 17 is provided with slots 20 in which
the free ends of the brushes are guided.
Retatably held upon the rod 15 are a plu-
rality of latches 21 for the brushes, these
latches being of insulating material and
normally engaging the_ free ends of the
brushes 18. The latches 21 may each en-
gage a set of three brushes as shown and
they are normally thrust forward to engage

the brushes by means of springs 22, the:

rod 16 forming a stop to.prevent the latches
from swinging around too far when the
brushes are released.” The springs 22 form
the teeth of a comb-shaped member 23 se-
cured to one side of the shaft 10 of the
brush carriage. The brushes 18 have arms
94 extending inwardly, and these arms are
engaged by metallic springs 25 which bear

.against them with pressure and tend to

swing the brushes outwardly into position
to engage the stationary tern.inals. In
their normal latched position these brushes
would be carried over the rows of termi-
nals without making contact therewith,
but when released by the lifting of the
latches 21 the free ends of the brushes

are swung outwardly. The insulating
block 17 by engaging the levers 24

limits the outward movement. The springs
95 make electrical contact with the brushes;
they form the teeth of comb-shaped mem-
bers (like the member 23) secured to the
shaft 10 on the opposite side thereof. There
are three of these comb-shaped members for
the brushes. They are insulated from each
other and from the brush carriage, as shown
in Figs. 6, 8 and 9, and serve to connect in
multiple the. corresponding brushes of the
several sets on the brush carriage. This
construction is shown most clearly in Fig. 9
from an inspection of which it is clearly
evident that the combs are punched with
the space of two brushes between each tooth
and the next adjacent one, and the teeth of
the three combs are offset so as to cause the
teeth of the first comb to engage the lateral
arms 24 of the first, fourth and seventh
brush levers, the teeth of the second comb
to engage the arms of the second, fifth and
eight levers and the teeth of the third comb
to engage the arms of the third, sixth and
ninth levers and so on throughout the series.
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Tt will be noted that since the brushes are
pivotally mounted and under tension they
will have a swinging movement in passing
over the projecting line terminals, thereby
causing.a to and fro movement of the con-
tact surfaces of the brush arms, which are
preferably knife-edged, over the spring
tongue conducting leads, theé consequent
wiping action effectually preventing accu-
muiation of dust or other foreign matter
which would tend to form an insulating
coating and prevent positive electrical con-
tact being mai_ntaine£

Located at the upper part of the brush
carriage is an interrupter device comprising
two members or levers 29 arid 30, pivotally

mounted on the rod 14 and guided in slots’

in the insulating block 17 in a manner like
that of the brushes. These members or
levers.29 and 30 engage the inner surfaces
of ‘a semi-circular plate 8. At the free end
of lever 29 is' a roller 81. The roller is
adapted when the brush carriage is trailing
the brushes over the stationary terminals
to engage the teeth 9 and depressions be-

tween the teeth which form one part of the

inner surface of plate 8, while a curved end
of lever 30 engages the smooth surface or
rim 32 of plate 8. The levers 29 and 30
have inwardly extending arms 33 and 34
which engage contact springs 37 and 38
respectively, the said springs being se-
cured to'and- suitably insulated from the
shaft 10 of the brush carriage, as shown in
Figs. 4,5 and 7. Insulating buttons 39 and
40 are secured to the ends of the arms 33
and 34 to insulate them from the contact
springs. :

In the normal position of the brush car-
riage, the free ends of the levers 29 and 30
(as shown in Fig. 4) engage a normal stop
plate 41 which is secured to but insulated
from the upper part of the frame 1. This
normal stop plate is shaped to form a de-
pression for the free ends of the levers 29
and 30, and it has at the entering edge an
insulating covering 42, the purpose of which
will be presently explained. Lever 29 is

pressed outwardly by means cf a coil spring |

36 of considerable strength, while the lever
30 is pressed outwardly, but with less force.

by the contact spring 38. When the brush’

carriage is moved forward from its normal
position to trail the brushes 18 over the sta-
tionary terminals 3, the lever 29 is rocked
back and forth by engagement of the roller
31 with the teeth 9 and intervening depres-
sions of the plate 8, while the lever 30, which
controls one of the contact springs 38, rides
smoothly over the rim 82. While the roller
81 is resting in any one of the depressions
in the toothed part of the plate 8, the con-
tact between springs 37 and 38 is open (see
Fig. 5). The corresponding position of the
brushes is shown in Fig. 6 where a brush is

shown resting directly in contact with one of

the terminals 3. But when the roller 31 is

riding over the tooth 9, as shown in Tig. 7,

the contact between springs 37 and 38 is
closed. The corresponding position of the
brushes is shown in Fig. 8 wherein the free
end of a brush is passing between two adja-
cent stationary terminals and out of contact
with both of them. Thus in the movement
of the switch enrriage to trail the brushes
over the staticnary terminals, the connection
between springs 37 and 38 is opened once for
each terminal traversed by the brushes and
is closed while the brushes are traveling be-
tween successive terminals. The function
of this switching device is to measure the
movement of the brushes over the stationary

terminals and by coGperation with suitable

controlling mechanism to cause the brush
carriage to stop with the selected brushes in
contact- with the desired set of stationary
terminals. " ) '
To provide for connections to the comb-
shaped contact members 25 and to the con-
tact springs 37 and 38 .a bank of collector
rings 43 is mounted near the upper end of
the shaft 10. Wires 44 join these collector

rings with the terminal clips of the several
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contact members and springs and bearing

against the collector rings are a group of
brushes 45 which-are secured to thé frame
and insulated from the same and from one
another as shown in Figs. 1 and 3.

The brush selector 4 comprises a shaft 46
having a plurality of operative points or fin-
gers 47 spirally arranged about the surface
of the shaft. There is one fingér for each
latch of the brush carriage. Secured.to the
lower end of the spindle 46 is a starwheel
or cam 48. A contact switch arm 49 is
pivoted to the frame and provided at its free
end with a roller 71 to engage the surface
of the wheel. A coil spring’51 serves to hold
the arm with considerable pressure against
the starwheel. One‘of the depressions on the
wheel 48 is deeper than the others and in the
normal position of the brush selector the
roller 54 rests in this depression. When the
shaft is rotated away from its normal posi-
tion the arm is lifted and rocked back and
forth as the roller 54 engages the teeth and
depressions of the starwheel 48. Two con-
tact springs 52 and 53 secured to the frame
but insulated therefrom are engaged by the
rocking arm 49 in the movement of the
brush selector shaft 46, contact being made
continuously with the spring 53 and inter-
mittently with the spring 52 when the shaft
is away from normal position. The function
of this switching device comprising the arm
49 and the springs 52 and 53 is the same as
that of the switching device controlled in
the movement of the brush carriage. That
is to say the intermittent connection with
spring 52 serves by coSperation with suit-
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able: controlling mechanism to measure the

movement of the brush selector shaft and to
stop it with the proper finger 47 in position
to engage the latch 21 of the desired set of
brushes. -

To provide for the restoration of the
brushes to their normal latched position
after being released, the restoring roller 7
iz placed in the line of travel of the free
end of the brushes 18 beyond the bank of
‘terminals so that as they ride over the
reller in the return movement of the switch
they are forced back into position where
thev are engaged by the latch 21,

The  electromagnetic clutch 5 comprises
coil 53, through the center of which a con-
tinuously rotating shaft 56 freely extends.
A portion of this shaft forms the magnet
core for coil 55. At one end of the coil is an
iron voller 57 which rotates in close proxim-
ity to the underneath surface of an annular
iron disk 58, This disk 58 is flexib.y secured
to the lower end of the shaft 10 of the brush
carriage hy means of a thin circular plate
59 to which it is riveted. ' The coil 55 is
held stationary by extensions 60 of the spool
heads which are fastened to the frame. In
order that the magnetic circuit may be
nearly complete, an iron plate 61 secured to
an extension 62 of the frame is held in close
proximity to but out of contact with the
underneath surface of the disk 58. At one
end of the plate 61 is an iron extension
piece 68 in the form of a yoke embracing
but not quite touching the shaft 56 at the
end of the coil 55 opposite the voller 57.

.The complete magnetic circuit for the coil 55

thus comprises a4 portion of the rotating
shaft 56, the roller 57, the rotatable disk 58,
the ‘stationary plate 61 and the extension
piece 63.. When current is passed through
the coil 55, the disk 58 is attracted to the
periphery of the rolier 57 and the brush car-
riage is caused to rotute Ly frictional en-
gagement between the roller and disk.

The electromagnetic clutch 6 is somewhat
similar in construction to 5, it comprising
coil 64 through the center of which an iron
core 65, secured to the lower end of the
spindle 46 of the brush selector, freely. ex-
tends. At the upper end of this core 65 is
secured a cireular iron roller GG which is

. adapted, when current flows through the

55

60

65

. coil, to be engaged by a rotating disk 07

flexibly secured to the power shaft 6.
An electromagnet 68 is provided for the

.purpose of quickly stopping the movement

of the brush carriage when the power mech-
anism for driving it is disengaged. ‘This
electromagnet 68 has a projecting pole piece
69 and a return pole piece 70, both of which
extend upwardly and lie in close proximity
‘to the underneath surface of the disk 58.

‘When current is directed through the wind-.
ing of this electremagnet, the disk 58 is

1,097,868

strongly attracted and held in frictional en-
gagement with the projecting pole pieces 69
and 70. . .
The complete operation of the switch
mechanism herein- described is as follows:
Current being directed through the coil 64
of the clutch 6, the disk 67, secured to the
power shaft 56, engages the roller 66 and
causes the shaft 4G to rotate. The fingers
47 on the shaft are thereby brought one

-after another into position where they may

engage the corresponding latches 21 on the
brush carriage. The extent of movement of
the brush selector shaft 4 is controlled by the
interrupter spring 52, When the desired
movement is secured, current will be cut off
from the coil 64 of the clutch and the shaft
will stop with one of the fingers 47 in po-
sition to engage a particular one of the
latches 21, The engagement of the roller 71
at the free end of the arm 49 with the star-
wheel 48 insures the stopping of the shaft
in proper position for the release of the de-
sired set of brushes. That is to say, the
roller will be forced into a depression be-
tween teeth on the starwheel 48, thus in-
suring that the proper finger 47, will be in
position to engage a latch 21.
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The . brush selector having been set, cur-

rent will be directed through the coil 55
of cluteh 5 and the brush carriage will leave
its normal position and advance toward the
rows of stationary terminals, In its initial
mevement the latch 21 will be lifted by the
finger 47 and a set of three brushes 18 will
be released and swung oubwardly with the
arms 24 thercof resting noainst the surface
of the insulating block 17. Continued move-
ment of the brush carriage will cause the se-
lected brushes to malke coutact oune atter an-
other with the terminals in the correspond-
ing rows or levels. At the.same time the
switehing device controlled by the levers 29
and $0 at the npper part of the switch car-
riage will be-measuring the extent of move-
ment of the brush ecarriage, After a pre-
determined number of interrnptions current
nay be cut off from the coil 55 and the
brush carriage stopped with the selected set
of brushes 18 in contact with the desired set
of fixed terminals. The brushes will be cen-
tered upon the terminals by the engagement
of the roller 31 at the free end of the lever
99 with one of the depressions between teeth
in the plate 8. When current is cut off
from the coil 55, current may be directed at
that- moment through the winding of the
hiolding magnet 68 to cause the pole pieces
of the holding magnet 68 to engage the disk
58 and instantly stop the movement of the
brush carriage,

To return the switch carriage to normal
position, current is sgain directed through
coil 55 and the brush carriage is again ad-

vanced to complete its revolution about the:
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shaft 10. As the selected set of brushes
passes away from the rows of terminals they
engage the surface of the roller 7 and are
forced back into position to be reéngaged by
the latch 21. The movement -of the brush
carriage continues until its normal position
is reached, whereupon the levers 29 and 30
ride over the insulated entering edge 42 of
the normal stop plate 41 and drop into the
depression of that plate, making an elec-
trical contact therewith. This contact may
be used to cause current to be cut off from
coil 55 so that the brush carriage will stop
in its normal position. The holding magnet
68 may be again brought into operaticn at
this time to prevent the inertia of the switch
carriage from advancing the same beyond
its normal position. In a similar manner
the brush selector may be returned to normal
position, current being directed through coil
64, causing the clutch to engage the brush
sekector 4 to completé its revolution and bring
it back to its normal position. Upon reach-
ing this normal position, contact will be
broken -between spring 53 and the arm 49
and the breaking of this contact may be used
to cut off current from coil 64 of the clutch.

Having thus described my. invention, I
claim :— :

1. In an automatic switch, the combina-
tion of a plurality of normally retracted
movable terminals, means for moving said
terminals, other terminals adapted to co-
operate therewith, and a selector adapted in
the initial movement cof said normally re-
tracted terminals to release any of the same.

9. An automatic switch comprising a plu-
rality of stationary terminals, a plurality of
normally inactive movable terminals, means
for moving said movable terminals over said
stationary terminals in company, a brush
selector, and means for setting said selector,
whereby any of said movable terminals will
be released by the movement thereof.

3. An autematic switch comprising a plu-
rality of stationary terminals, a plurality
of: normally, inactive movable terminals,
means for causing said movable terminals to
traverse said stationary terminals and mech-
anism adapted to select any of said movable
terminals, said mechanism cobperating with
said movable terminals to render any of the
same active in the initial movement of the,
latter to traverse said stationary terminals.

4. In an automatic switch, the combina-
tion of a plurality of stationary terminals
arranged in rows and a plurality of movable

“terminals adapted to traverse sald rows, said

movable terminals being normally retracted,
a carriage ‘for said movable terminals-and
tripping means actuated by the movement
of said carriage selectively to release any of
said movable terminals to-persait it to make
contact with the terminals in the row trav-
ersed thereby. ‘

5. An automatic switch comprising a plu-
rality of rows of stationary terminals, a plu-
rality of movable terminals, brush control-
ling devices for normally retaining said mov-
able terminals in inoperative position, means
for moving said movable terminals past said
rows of stationary terminals, selecting mech-
anism, and means for positioning said select-
ing mechanism in the path of one of said
controlling devices whereby said selecting

mechanism will. be made effective by the.

movement nf said terminals.

6. An automatic switch comprising a plu-
rality of stationary terminals arranged in
parallel rows, a plurality of movable termi-
nals corresponding in number and position
to the rows of stationary terminals, means
for causing said movable terminals to move
in company over the stationary terminals in
the corresponding rows, a latch associated
with each of said movable terminals adapted
normally to hold the same out of engage-
ment with the stationary terminals over
which it passes, and an electrically actuated
tripping device adapted to be operated se-
lectively to trip any predetermined latch to
bring its associated movable terminal into
position for engagement with the stationary
terminals over which it passes.

7. In a switch, the combination with a
plurality of stationary terminals arranged in
parallel rows, of a transverse row of mov-
able terminals adapted to move over said
stationary terminals, each movable termi-
nal being adapted to traverse a particular
row of stationary terminals, a metallic comb,
the teeth of which are adapted to connect
said movable terminals in multiple and im-
part to them a tendency to engage the sta-
tionary terminals in the corresponding rows,
latches for holding said movable terminals

normally out of engagement with the sta-

tionary terminals which they traverse and
tripping mechanism adapted to operate one
or ancther of said latches to release the cor-
respoiiding movable terminal,

8, An automatic switch comprising a plu-
rality of stationary terminals, a plurality of
normally retracted movable terminals, mo-
tor mechanism for causing the movement of
said movable terminals over said stationary
terminals at uniform speed, and means me-
chanically cobperating with- said  motor
mechanism during the uninterrupted move-
ment of the movable terminals to select and
th.ust forward any of said movable termi-
nals into position to engage the stationary
terminals over which it passes.

9. A switch comprising a plurality of sta-
{ionary terminals, a row «f movable termi-
nals, a switch carriage upon which said row
of movable terminals is supported, means
for moving said switch carriage to cause said
movable terminals to traverse said station-
ary terminals, means carried by said switch
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carriage for thrusting forward said mov-
able terminals into posiiion to engage said
staticnary terminals, snid means serving also
to complete electrical connection with said

movable terminals, latehes supported upon’

said switeh curringe. one for each of said
movable tern:inals, adapted to hold the same
normally retracted, and tripping mechanism
adapted to be placed in position to 1ift one
or another of said latches during the initial
movement of the switch carriage,

10. ‘A switch comprising a plurality of
stationary terminals, a row of movable ter-
minals, a switch carriage upon which said
row of movable terminals is sunported,
means for moving said switch carriage
to cause sald movable terminals to tra-
verse said stationary terminals, means
carried by said switch
thrusting forward said movable terminals
into position to engage said stationary ter-
minals, said means serving also to complete
clectrical connection with said movable ter-
minaly, latches supported upon said switeh
carriage, one for each of said movable ter-
minals, adapted to hold the same normally
retracted, and tripping mechanism adapted
to lift one or another of said latches in the
movement of the switch carriage.

11. An automatic - switch, comprising a
plurality of stationary terminals, a plu-
rality of normally inactive movable ter-
minals adapted to traverse said stationary
terminals in the movement of the switch,
mechanism adapted to be selectively oper-
ated and in the movement of the switch to

render active a predetermined one of said

movable terminals, and mechanism for caus-
ing an uninterrupted movement of the mov-
able terminals of the switch first into opera-
tive relation with said selecting mechanism
and then into operative relation with said
stationary terminals. ‘

12. In an automatic switch, the combina-
tion with a plurality of stationary termi-
nals, a plurality of movable terminals, and
a row of latches holding the latter normally
inactive, of a selective tripping device, and
motor mechanism adapted to cause first a
movement of said tripping devige and then
a movement of said latches to bring the sc-
lected latch into operative relation to said
tripping device.

13. An automatic switch comprising a
plarality of stationary terminals, a plurality
of normally retracted movable terminals,
motor mechanism for causing movement of
said movable terminals over said stationary

“terminals, and mechanism adapted to select

a_particular one of the same and during the
uninterrupted movement of the movable ter-
minals to thrust forward said selected ter-
minal in position to make connection with
said stationary terminals,

carringe for |
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14. A switch comprising a plurality .of
stationary terminals, a switch carriage car-
ryving a plurality. of normally inactive mov-
able terminals adapted to codperate with
said stationary terminals, a constantly ro-
tating power shaft, a magnetic clutch adapt-
ed to control the connection of said switch
carriage with said power shaft, and mech-
anism adapted to select one or another of
said movable terminals and in the move-
ment of said switch carriage to render the
selected terminal operative. :

15. An automatic switch comprising a plu-
ality of fixed terminals, a row of normally
active movable terminals, a selecting device
for rendering active any of said movable
terminals, a power shafi and two electro-
magnetic clutches each having a part mount-
ed upon said shaft, one of said clutches being

.arranged to drive said selecting device and

the other of said clutches being arranged to
drive said movable terminals first into opera-
tive velation to said selecting device and
then into operative relation to said station-
ary terminals.

16. In an automatic switch, the combina-
tion with a movable member, 2 power shaft
adapted to move said member, and an. elec-
tromagnetic clutch controlling the engage-
ment of said power shaft with said member,
of an clectromagnetic holding device adapt-
ed to stop the movement of said member
when the power shaft is disengaged by said
clutch. . '

17. In an automatic switch, the combina-
tion with a moving member, a power shaft
for moving said member, and a clutch com-
prising an electromagnet and two friction
rollers, one carried by said member, of a
holding device comprising ‘an electromag-
net adapted to engage said friction roller

-carried by- the ‘moving member when the

power shaft is disengaged from said moving
member, .

18. In an automatic switch, the eombind-
tion with a plurality of movable normally
retracted - terminals and other terminals
adapted to cobperate therewith, of power
means for causing said movable terminals to
traverse said other terminals, and a select-
ine mechanism having a plurality of opera-
tive parts one for each of said movable ter-
minals. each said part adapted in the move-
ment of such terminals to release the co-
operating movable terminal from its re-
tracted position.

19. In an automatic switch, the combina-
tion with a plurality of movable normally
retracted terminals and other terminals

L adapted to cobperate therewith. of power

means for causing said movable terminals
to traverse said other terminals, and a shaft
having a plurality of operative points one
for each- of said movable terminals, each,
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point adapted in the movement of such ter-
minals to release the coGperating movable
terminal from its retracted position. '

20. Tn an antomatie switely, the combina-
tion with a plurality of. movable. normally
retracted terminals and  other terminals
adapted to cooperate therewith, of power
nmeans for causing said movable terminals

to traverse said other terminals, a shaft havs
ing a plurality of operative points one for

each of said movable terminals, each point
adapted in the movement of such terminals
to release the codperating movable terminal
from its retracted position, and means for
rotating said shaft to bring one or another
of said points into operative position.

21. In an automatic switch, the combina-
tion with ‘a plurality<of movable normally
retracted terminals and other terminals
adapted to codperate therewith, of power

means for causing said movable terminals
to traverse said other terminals, and a shaft | ‘
curved rows of stationary terminals and a

having a plurality of radial spirally ar-
ranged fingers thereon, one of said fingers
codperating with each of said movable ter-
minals and adapted in the movement of such
terminal to release it from its retracted posi-
tion. o

22. In an automatic switch, the combina
tion with a plurality of movable normally
retracted terminals, and other terminals
adapted to codperate therewith, of power
means _for causing said movable terminals
to traverse said other terminals, a shatt hav-
ing a plurality of radial spirally arranged
fingers thereon, one of said fingers codperat-
ing with each of said movable terminals
adapted in the movement of such terminal
to release it from its retracted position, and
means for rotating said shaft.

23."An automatic switch comprising a plu-

rality of stationary terminals, a movable.
switch carriage carrying a row of movable-
terminals and a row of latches adapted to’

hold said movable terminals normally re-
tracted, means for moving said switch car-
riage to cause said row of movable terminals
to traverse said stationary terminals, and a
selective tripping device comprising a shaft
having a plurality of operative points ar-
ranged about the surface thereof, and means
for rotating said shaft to bring said points

"one after another into position to be en-

55
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the switch carriage. - S

94. A switch, comprising a plurality of
stationary terminals, a movable switch car-
ringe carrying a row of movable terminals
and a row of latches adapted to hold said mov-
able terminals normally retracted, means for
moving said switch carringe to cause said
row of movable terminals to traverse said
stationarv terminals and selective tripping
mechanfsm adapted to coGperate with said

13

gaced by said latches in the movement .of

7

latches to release one or another of said
movable terminals, said mechanism compris-
ing a member having operative points, one

for each latch arranged spirally thereon,.

and means adapted to rotate said member to
bring one or another of said points into
operative relation to the corresponding
latch to effect the release of a predetermined
one of said movable terminals. :

95. A switch, comprising-a plurality of

‘stationary terminals, a plurality of mov-

able terminals, means for moving said mov-
able terminals over said stationary terminals,

latches for normally holding said movable

terminals clear of said stationary terminals,

tripping mechanism for actuating one or an--

other of said latches to release the associated
movable terminal, and re-setting mechanism
adapted to restore the released movable ter-
minal to its normal position in the return
movement of the switch.

26. The combination with a plarality of

switeh -carriage comprising a row of mov-
able terminals and a row of latches, said
latches being adapted to hold said movable
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terminals normally retracted; motor mecha- .

nism for rotating said switch ecarriage to
-ause said movable terminals to- traverse

said rows of stationary terminals, a selec- -
95

tive tripping device adapted to engage one
or ancther of said latches to release a pre-
determined one of said movable terminals,
and a resetting device adapted to engage and
thrust -back the released terminal, the sev-
eral parts of the complete mechanism being
so arranged that the movable terminals are

-driven by the motor mechanism in one direc-

tion, first into operative relation to said

selective tripping mechanism, then over the

rows of stationary terminals, and finally into

operative relation to the reseiting device.
27."A switch, comprising’ a ‘plurality of

stationary terminals, a plurality of mov-

100

105

able terminals, means for causing said mov-

able terminals to traverse said stationary
terminals, latches adapted to hold said mov-
able terminals normally -clear of said sta-
tionary ternfinals, tripping mechanism
adapted to actuate one or another of said
Jatches to release the associated movable
terminal and permit it to be thrust forward
into position to engage the stationary ter-

minals which it traverses, and a vesetting

surface over which said movable terminals
arve adapted to be drawn in the return move-
ment of the switch to restore to its normal
position the movable terminal that has been
released and thrust forward. :

98. A switch, comprising a plurality of
stationary -terminals, -‘a- plurality of nor-

‘mally retracted movable terminals, means

for causing said movable terthinals to move
over said stationary terminals, mechanism
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tion to engage the statjonary terminals over
which it passes, and a device adapted to en-
gage and thrust back to its normal position
the movable terminal which has been se-
lected and thrust forward.

29. A switch, comprising a plurality of
stationary terminals, a switch carriage hav-
ing a row of movable terminals and a row
of latches, one for each of said movable
terminals, said latches operating to hold said
movable terminals normally retracted, se-
lective mechanism adipted to engage one or
another of said latches to release a prede-
termined one of said movable terminals, and
a resetting device adapted to engage and re-
store to its normal position the movable ter-
minal which had been selected and thrust
forward.

30. A switch, comprising a plurality of
stationary " terminals, a plurality of nor-
mally retracted movable terminals, means
for 'causing a movement of said movable
terminals - over said stationary -terminals,
mechanism adapted to select and thrust
forward one of said movable terminals
into position to engage the stationary ter-
minals over which it passes and a resetting
device in the form of a roller adapted to en-
gage the movable terminal which had been
thrust forward to restore it to its normal
position. )

31. In the movable clement of a telephone
exchange selector, a pluralicy of sets of in-

dependently movable terminals, a single

pivot rod on which said sets of terminals are
mounted in combination with a device for
each set of terminals for maintaining the
game normally inactive.

32. A movable element of a telephone ex-
change. selectorr comprising a plurality of
co-axial pivotally mounted terminals ar-
ranged to move independently in sets, and a
latch for each set of terminals for maintain-
ing said eets of terminals normally inac-
tive.

33. A movable element of a telephone ex-
change selector comprising a plurality of
co-axial pivotally mounted and independently
adjustable terminals, means for. advancing
said terminals in company, and latches for

maintaining said terminals normally inac--

tive.

34. In a swifch carriage, the combination
with a plurality of brushes pivotally mount-
ed upon a common insulating rod secured
to said carriage, and latches for each of said
brushes adapted to maintain the same nor-
mally inactive.

85, In a switch carriage, the combination

with a plurality of brushes pivotally mount-
ed upon a common insulating support se-
cured to said carriage, said brushes being ar-

ranged in sets, corresponding brushes in.

1,097,868

" each set being multipled, means tending to

thrust said brushes outwardly and a latch
bar for .each of said sets maintaining the
same normally inactive. :

36. In a line switching device, a carriage,a
plurality of movable terminals secured
thereto, a comb-like metallic member car-
ried by said line switching device for thrust-
ing said movable terminals outwardly, said
metallic member also serving to complete
electrical connection between the correspond-
ing terminals, and means for maintaining
said terminals normally retracted.

37. In a switch carriage, the combination
with a plurality of terminals movably mount-
ed upon said carriage, conductor leads in the
form of spring tongues mounted at one end
upon but insulated from said carriage and
having their opposite ends bearing against
said terminals, thereby exerting pressure
tending to force said terminals outwardly,
and latches adapted normally to engage said

terminals and thereby neutralize said pres-

sure.

38. In a switch, a carriage, a plurality of
terminals pivoted thereon, and a conductor
lead in the form of a metal strip having
tongues exerting tension upon the individual
terminals.

39. In a switch, a carriage, a plurality of
brushes pivoted to swing independently upon

an insulating. support secured to said car-

riage, spring tongue conductor leads an-
chored to said switch carriage aud bearing
against said brushes, said spring tongues
being formed as integral projections from a
metallic strip. -

40. A switch carriage comprising a plu-

rality of brushes movably mounted thereon, -

conductor leads in the form of spring
tongues, anchored to said carriage and bear-
ing against said brushes, thereby impart-
ing to said brushes a tendency to be thrust
outwardly, the brushes being arranged in
multiple sets, the spring tongues bearing
against corresponding brushes being elec-
trically united.

41..In a switch carriage, the combination
with a plurality of movable terminals
mounted upon said carriage, a metallic
cormab mounted upon but insulated from said
carriage, the teeth of said comb being adapt-
ed to connect said terminals in multiple and
impart to them a tendency to be thrust out-
wardly, and means for maintaining said ter-
minals normally retracted. :

42, In a switch carriage, the combination

with a row of terminals fulerumed to swing -

upon said carriage and arranged in sets, a
plurality of metallic combs mounted upon
but insulated from said carriage and from
each other, the teeth of the respective combs

‘bearing against corresponding terminals of

the sets, thereby connecting them in mul-
tiple and imparting to them a tendency to
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" bs thrust outwé,rdly, latches maintaining

- lead for each of said brushes, said spring.

‘10 tongues being anchored at one end to said

16

“against said latch bars thereby sefving to.
.Inaintain-'said “brushes -normally retracted

20

said terminals normally retracted, each latch
controlling the normal retraction of a set of
terminals. . S

43. In a switch carriage, the combination
with a plurality of brushes fulerumed to
swing upon an insulating support secured to
said carriage, a spring tongue conductor

carrier frame and bearing at their opposite
ends against said brushes, thereby impart-
ing to said brushes a tendency to be thrust

‘outwardly, insulating latch bars engaging

said brushes, and a eomb anchored to said
carriage and having its teeth bearing

against the thrust of s2id leads. L
44. In a'switch carridge, the combination
with a plurality of brushes fulcrumed to

- swing upon -an insolating support secured

30

to sald carriage, said brushes being arranged
in sets,” coxresponding brushes in each set
being multipled, insulating latch bars, one
for each of said sets of brushes, a comb-
spring mounted upon said carriage and hav-
ing a tongue for each of said sets of brushes,
said tongueés bearing. against said insulat-
ing latch bars, and thereby serving to main-
tain the brushes normally retracted. ‘

- 45. In a switeh carriage, the combination
With, a brush movably mounted upon said
carriage, a spring tongue conductor .lead
mounted at one end upon but insulated from

- said carriage and bearing at its opposite end
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arranged to. move.

,insulatin

against said brush, thereby imparting to
$aid brush a tendency to be.thrust outwardly,
the said spring tongue, in the movement of
the carriage; having an alternate to and
fro movement over the portion where it
contacts with said brush, whereby free con-
tact between said lead and brush is insured.

46. The combinatior with a’switch car-
riage, of a plurality of brushes rotatably
mounted to move independently upon said

-switch carriage, and a bar of insulating ma-

terial having slots formed therein to. pro-
vide teeth between which said’ brushes gre

47. In a switch carriage, thé combination

“with a vertical insulating shaft secured to'

said -carriage, of :a plurality of contact
brushes, fulerumed to said shaft, a bar of
material mounted adjacent tosaid
shaft and

© mally resting within the same. .. -

65

46. In an interrupter, the cor jbimﬁai;
With two contact-operating arms pivotally

mounted upon a movable carriage, a track-
way for each of said arms, cne of said tracks

extending substantially. parallel’
thereto, - and & - transverse slot” for " each |
brush extending across the.face of said bar.
opposité the point where said brush is ful-.
crumed. to -said shaft, the said brush nér:’

=]

ways being provided with teeth, and means
for maintaining said arms in engagement
with eaid trackways in the movement of

-sald carriage, whereby the arm traveling

upon the toothed trackway is caused to vi-
brate to make and break an electrical con-
tact. - : ‘ :
49, An interrupter comprising a pair of
contact-operating arms mounted upon a mov-
able carrizge, in combination with two
trackways of different contours, in fixed re-
lation to-each other, upon which the re-
spective arms are adapted.to ride in the
movement of the carriage, whereby the op-

‘eration of the contact is controlled in ac-

cordance with ‘the variations in contour of
said tracks.. = :

50. .An interrupter comprising a pair of
contact-operating arms mounted upon a
movable carriage, in combination with a
plate formed to constitute two trackways of
different contours mounted in fixed relation
to each other, whereby the movement of said
carriage over said trackways causes relative
inovement between said arms to make and
break a contact. .

51..An interrupter comprising pivetally
mounted contact arms, a carriage for said
arms, trackways over which said arms are -
arranged to travel, the configuration of said
trackways causing relative movement of said

.arms to make and break an electrical contact

therebetween in the movement of said car-
riage. B .
52. An interrupter comprising two track-

~ways, one in the form. of a rack and the

other in the form of a rim, in combination
with a-pair of members mounted upon a-car- -
riage and adapted to travel over said track-
ways, an electrical contact.controlled by said
members, the member traveling over the rack
malking dnd breaking said.-contact in the
movement of the carriage, - - o

~ 53. An interrupter comprising two track-
ways, one of said trackways being provided -
with a series-of depressions, a pair of piv- -
oted arms adapted to travel over said track-
ways,a carringe for said arms, the travel of -
sald arms over their respective trackways
causing a relative movement between them -

| to make and break an electrical contact.

54. An interrupter comprising arms piv-:
otally -mounted upon a movable carriage,
trackways_ for said arms, the. configuration
of said trackways causing relative movement
of said arms, an eléctrical eontact controlled
by the said arms, the movement of the car-
riage causing the operation of said confact,.

mounted’ upon 2 earriage and movable

toward and from each other to operate an
electrical ‘contact, an actuating member for

- causing relative movement of said members
in the movement of said carriage, and means’
“for’ comipensating for- variations in distance
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between the line of travel of the carriage and- | \
.the travel of said contact brush over said
fixed terminals, -

the said -actuating member. . L

56. An interrupter for automatic tele-
phone exchange selectors comprising a rota-
table support carrying contact controlling
arms ‘pivoted thereto, a segmental actuating

plate adapted to cause relative movement of

said arms to operate an-electrical contact in
the movement of said carriage, and means
for compensating for eccentricities in radial
distance between the axis of rotation of the

-rotatable support and said actuating plate.

57. An interrupter comprising members
movable toward and from one another to

control a contact; an actuating member co--

operating with a contact controlling member,
said members traveling relatively to produce

the contact controlling movement and with |

the path traveled subject to deviations from
the normal, and means for moving another
of the contact members. to compensate for
such deviations. R ' _

58. A switching»device provided with sta-

tionary contact terminals and a movable

switch carriage having a contact brush

adapted to traverse said termiaals, in com--

bination with an interrupter comprising a
track mounted in- fixed relation to said ter-
minals, said track having variations in con-
tour in definite correspondence with the po-
sitions .of said terminals, and a contact-op-
erating arm mounted upon said switch car-
riage and riding upon said track, whereby
the operation of the contact is regulated in
accordance with the passage of the contact
‘brush .over said terminals. : g
59. The combination with a switching de-

" vice provided with stationary contact ter-
. minals and 2 movable switch carriage having

10
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contact_brushes adapted to traverse said
terminals, of an interrupter comprising a
notched track mounted in fixed relation to
'said terminals, the notches in said track be-
ing in. unvarying correspondence with the
locations-of said line terminals, and a pair of
contact-operating. arms mounted upon the
said movable carriage and arranged to travel
over siid track, whereby the contact con-
trolled by said arms is operated in accord-
ance with the advance of the brush carrier
over said terminals, L

60. A switching device provided with sta-
‘tionary contact terminals. and a' movable
switech carriage having a contact hbrush
adapted to traverse said terminals, in com-
bination with .n interrupter comprising two
trackways mounted in ‘fixed relation to each
other, one of said trackways being smooth,

‘the other having variations in contour in

definite correspondence wifh said -contact
terminals, a contact-operating arm riding
upon- said smooth trackway, and a second.
contact-operating arm riding over the other
trackway and arranged to be vibrated to

1,097,868

make and break a contact in accordance with

61. A switching apparatus provided with

contact terminals and a movable switch car--

riage having contact brushes arranged to
travel over said terminals, in combination
with an interrupter comprising trackways
mounted. in fixed relation to said terminals,

arms mounted upon the movable carriage -

and arranged to travel over said trackways,
the configuration of said trackways causing
a3 relative movement of said arms to make

and break an electrical contact in the move-.

ment of said earriage. -

62. A switching apparatus provided with
contact terminals and contact brushes ar-
ranged to engage with said terminals, in
combination with an interrupter compris-
ing track-ways differing in contour, arms
pivotally mounted: upon a movable support
and arranged. to engage with said track-
ways, whereby .relative movement of said
arms with respect to said trackways causes

said arms to make .and break an electrical '

contact. .

63. A switching apparatus for automatic
telephone exchanges comprising line termi-
nals arranged in rows, contact brushes ar-

ranged to traverse said _terminals, a car-

riage for said brushes, in combination with
an interrupter comprising a pair of track-
ways, each trackway being of a different
configuration, a pair of arms arranged to

tide over said trackways, an electrical con--

tact controlled by said arms, said contact
being made and broken in the movement of

-said arms over their respective tracks.

64. A switching apparatus provided with
stationary contact terminals arranged in
rows, brushes arranged to traverse said ter-
minals, & carriage for said brushes, an inter-
rupter associated with waid switching appa-
ratus comprising a pair of trackways dif-
fering in configuration and mounted in fixed
relation to said rows of terminals, a pair of
arms' mounted upon the carringe and ar-

ranged to ride over said trackways, the con-

fignration of said trackways causing said

arms to make and break said contact for
each of said rows of terminals in the move-

ment of the carriage.

G5. A switching apparatus provided with’

stationary line terminals arranged in ver-
tical rows, brushes adapted to traverse said
terminals, a carriage for said brushes, i
combination with an interrupter compris-
ing two trackways, one in tie form of a
rack, the other in the form of a rim, each

notch in said fack bearing a definite relation

to each verticul row of termiinals, a pair of
arms arranged to travel over said track-
ways, said arms being mounted . on said
brush carriage, an electrical contact con-
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trolled by said arms, the movement of said
arms over said trackways causing the oper-
ation of said contact in dccordance with the
travel of said brushes over said line ter-
minals, .

66. A switching apparatus comprising
stationary terminals and a movable contact
member coSperating therewith, a member
associated with the terminals and being pro-
vided with depressions, one for each of said
terminals, and a member movable with the
contact member and codperating with the
depressions, said codperation tending to
stop the contact member in a definite re-
lation to some one of the terminals. :

67. A switching apparatus comprising
stationary terminals, a movable contact
brush adapted to traverse said terminals, 4
plate fixed to the terminal support and pro-
vided with depressions, one for each of said
terminals, an arm movable with the contact
brush, and a roller carried by said arm
adapted to register with said depressions,
whereby the cobperation of the roller and
depressions tends to anchor the contact
brush in definite relation to some one of the
terminals. -, L

68. A switching apparatus comprising an

insulating support, of line terminals mount- .

ed in rows thereon, contact brushes adapted
to traverse said line terminals, a movable
carriage for said brushes, a plate secured to
said ‘insulating support and being provided
with a series of depressions in definite corre-,
spondence with said rows of terminals, an
arm carried by said support, a roller secured
to said.arm and adapted o register with
said depressions, whereby the contact
brushes are brought to a stop in definite
relation to said rows of line terminals.

69. A switching apparatus comprising an
insulating support, of line terminals ar-
ranged in vertical rows therein, a movable
switch carriage having contact - brushes
adapted to traverse said rows ¢f line ter-

. minals, a metallic plate secured to said insu-
- lating support and being provided with a

50
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series of depressions, each depression.lying
in the same plane with its corresponding
row of terminals, a spring-pressed arm se-
cured to.said switch carriage and moving
with said brushes, a roller carried by said

.arm and arranged to register with said de--

préssions in the movement of said carriage,
whereby when the contact brushes are

. brought to a stop, the roller tends to hold

60

them centrally on the line terminals.

. 70.'In a switch, the combination with a’

row of stationary terminals and a movable
terminal adapted to traverse the same, of
a’ device for measuring the movement of

- said movable terminal, said device having a

contact adapted to be closed while the mov-
able terminal is passing between successive

~able member passes each of said positions.

&3

stationary terminals and to be opened mo-

- mentarily when the movable terminal is in

contact with each of said stationary ter-
minals. ‘ o

71. In a switch, the combination with a .
plurality of stationary terminals arranged 70
in a Tow and a movable terminal adapted
to traverse said row, of a device having one
part associated with said movable terminal
and another part associated with said sta-
tiopary terminals, one of said parts having
a' plurality of operative points correspond-
ing in number and arrangement to the num-
ber and arrangement of said stationary ter-
minals, and an interrupter operated by said
device to measure the movement of said
movable terminal over said stationary ter-
minals. :

72. In a switch, the combination with a
row of stationary terminals and a movable
terminal adapted to traverse said row, of a
contact operating device adapted to be actu-
ated in the movement of said movable ter-
minal over said stationary terminals, said
device having one part associated with said
movable terminal and another part asso-
ciated with said stationary terminals, one-
of said parts having a cam surface with
depressions- corresponding in number and
arrangement to the number and arrange-
raent of said stationary terminals.

"78. In a switch, the combination with a
movable member, of s device carried in
part by said movable member and arranged
to retain said member in any one of 2 num-
ber of positions away from normal, and a.
switch contact intermittently operated by
said device to measure thé movement of the
movable member. : ,
-74. In a switch, the combination with a
movable member, of a device comprising a
cam, and an arm. cobperating therewith and
arranged to retain the movable member in
any one of a number of positions away from -
normal, and a switch contact intermittently
operated by said device to measure the move-
ment of the movable member. |

75. In a switch, the combination with a

-movable member, of a device carried in part

by said movable member and comprising a
cam and an arm coSperating therewith, said
device being arranged to retain said mov-
able member in any one of o number of po-
sitions away from normal, and an inter-
rupter actuated by said device as the mov-

© 76. A switch, comprising a movable mem-
ber and a stationary member, 5 device hav-
ing two cobperating parts ‘associated with
sald movable member and said ststionary °
member respectively, one of said parts be-
ing an arm and the other a cam, said de-
vice being adapted to retain the movable

member of the switch in any éne of several
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positions away from normal, and a switch
contact adapted to be intermittently oper-
ated by said device in the movement of the
movable member. :

77. A switch comprising a row of station-
ary terminals and a movable terminal adapt-
ed - to traverse said row of stationary ter-
minals, a switch contact adapted to measure
the movement of said movable terminal over
said stationary terminals, and a holding de-
vice adapted to retain said movable terminal
in definite contact position with respect to
any one of said stationary terminals, said
contact device and said holding device hav-
ing in common an arm associated with said
movable terminal and a cam associated with
said stationary-terminals.

©8. A switch comprising a row of station-
ary terminals and a movable terminal adapt-
ed to traverse the row of stationary termi-
‘nals at uniform speed, a device for retaining
sald movable terminal in definite contact po-
sition with respect to any one of said station-
ary terminals, said device having a cam with
depressions corresponding in number and
arrangement to the number and arrange-
ment of said stationary terminals, and an
arm co0perating with said cam associated
with said movable terminal, and a switch
contact intermittently operated by said arm
to’ measure the movement of said movable
terminal. ‘

79. The combination with a switch having
stationary terminals and a movable terminal
adapted to traverse the same, of switching
mechanism for measuring the movement of
said movable-terminal over said stationary
terminals, said switching mechanism having
‘colperating contact parts adapted to make
and break contact with each other and means
associated with the stationary terminals of
the switch for controlling the engagement
between the contact parts of said switching
mechanism.

80. The combination with a switch having
a plurality of stationary terminals and a
movable terminal adapted to traverse the

same, of switching mechanism adapted to-

measure the movement of said movable ter-
minal over said stationary terminals, said
switching mechanism having codperating
contact parts, and means associated with said
stationary terminals for moving said con-
tact parts out of engagement with cach other
once for each of the stationary terminals
traversed by said movable terminal.

81. The combination with a switch having
a plurality of stationary terminals and a
movable terminal adapted to traverse the
same, of switching mechanism adapted to
measure the movement of said movable ter-
minal over said stationary terminals, said

switching mechanism having two codperat-
Ing contact parts, and means associated with |

1,097,868

said stationary terminals adapted to govern

the relative movement of the contact parts
of said switching mechanism.

82. In a switch, the combination with a
plurality of stationary terminals arranged
in parallel rows, of a plurality of movable

terminals arranged in a row transverse to

said rows of stationary terminals and adapt-
ed to be moved over the same, each of said
movable terminals being adapted to traverse
a particular row of stationary terminals, and
connections between said movable terminals
adapted to-join the same in multiple con-
nected groups. B

83. An automatic switch, comprising a
plurality -of stationary terminals arranged
in different levels, a plurality of normally
retracted movable terminals one for each
level of stationary terminals, means for
causing the movement of said movable ter-
minals over the stationary terminals in the
corresponding levels, and means operating
during the movement of said movable ter-
minals to release a predetermined one of the
same. :

84. An automatic switch, comprising a
plurality of stationary terminals arranged in
different levels, a plurality of normally in-
actlve movable terminals corresponding with
the different levels of stationary:terminals,
mechanism adapted to cause a- continuous
and uni-directional movement of said mov-
able terminals in two stages, mechanism
actuated during the first stage of movement
of said movable terminals and adapted to
render active a particular one of the same,
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and mechanism adapted for operation in
the second stage of the movement of said -

movable members to stop the same with the
active movable terminal in engagement with
a predetermined stationary terminal in the
corresponding level.

85. A switch, comprising a plurality of

stationary terminals and a plurality of nor-
mally inactive movable terminals” adapted
for uninterrupted and uni-directional move-
ment in two stages, mechanism actuated in
the first stage of the movement of said mov-
able terminals to render active a particular
one of the same, and mechanism adapted to
be made operative to cause said selected
movable terminal to- select and engage -a
stationary terminal in the second stage of
the movement of said movable terminals."
86. An automatic switch, comprising a
plurality -of statioriary terminals, a plu-
rality of normally retracted and inactive
movable terminals- arranged for uni-direec-

‘tional movement over said stationary ter-

minals, mechanism actuated by the move-
ment of said movable terminals to release
and-render active a predetermined one of the

‘same, and mechanism adapted to be oper-
-ated in the movement of said movable ter-
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minals tc cause said selected active tgrrhinal
to stop in engagement with a particular one
of said stationary terminals.

87. An automatic switch, comprising a-

plurality of stationary terminals, a plu-
rality of normally inactive movable ter-
nminals adapted to traverse said stationary
terminals in the movement of the switch,
selecting mechanisin adapted to be operated

in the movement of the switch to render
active any predetermined one of said mov-.

able terminals and mechanism for causing
an uninterrupted movement of the movable

terminals of the switch, first into operative

relation with said selecting mechanism to
select and render active a particular one

of said movable terminals, and then into op--

erative relation with said stationary ter-
minals to cause said active mevable terminal
to engage a particular one of the stationary
terminals. -
- 88.'An automatic switch, comprising a
plurality of stationary terminals,-a plu-
rality of normally retracted movable ter-
minals, motor mechanism for eausing a pre-
determined movement of said movable ter-
minals over said stationary terminals, and
mechanism "actuated during the uninter-
rupted movement of the movable terminals
to select and thrust forward a particular
one of the same into position to complete
connection with the stationary terminal
upon which it comes to rest.

89. A switch, comprising a plurality of
stationary terminals, a switch carriage car-
rying a plurality of normally retracted and
inactive movable terminals adapted.to co-

ig8

operate with said stationary terminals, and
mechanism actuated by tlie movement of
said -switch carriage to release and render
operative one or another of Said movable
terminals.

" 90. A switch, comprising stationary ter-
minals, a switch carriage carrying a mov-
able terminal adapted to codperate with said

‘stationary terminals, a constantly rotating

ower shaft, and a magnetic clutch control-

40

45

ing the connection of said switch carriage -

a stationary energizing winding.

91. A switch, comprising a row of station-
ary terminals mounted in a terminal block:
with one end of each terminal projecting

“slightly beyond the plane of one face of said
-terminal block, and a switch carriage car-

rying a movable terminal adapted to trav-
erse said stationary terminals in the move-
ment of the carriage, said movable terminal
being in the form of a lever fulcrumed upon
said switch carriage and having a face

‘adapted to engage the projecting ends of

said stationary terminals, and a spring

-with said power shaft, said magnetic clitch :

‘having a core rotating with said shaft, and 5o
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adapted to complete electrical conmection -

with said movable terminal lever and thrust
the same against the faces of said stationary
terminals ad it is moved over them. =

In witness whereof; I liereunto subscribe
my name this 22nd day of July, A. D.,1910.

" FRANK R. McBERTY.

"~ Witnesses:

Morean WAsHBtmN, Jr.,
Guy M. CAmpBELL.

Coples of this patent may be obtained for

five cents each, by addressing the - Commissicner of Pateats,
Washington, D. 0.” o
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