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UNITED STATES

PaTeENT OFFICE.

ALEXIS LE BLANC, OF NEW YORK, N. Y.,

ASSIGNOR TO THE ELECTRIC

SELECTOR AND SIGNAL COMPANY, OF WEST VIRGINIA.

ELECTRIC SELECTOR.

SPECIFICATION forming part of Letters Patent No. 566,915, dated September 1, 1896,
Application filed November 11, 1893, Renewed March 31,1896, Serial No, 585,561, (No model.)

To all whom 6 may concern:

Be it known that I, ALEXIS LE BLANC, of
the city, county, and State of New York, hcwe
invented certain new and useful Impr‘ove-
ments in Electric Selectors and Mechanical
Connections, of which the followmo isa full
description.

The drawings accompanying this applica-
tion illustrate the invention, of which—

Figure 1is aside elevation of the selecting
instrument; Fig. 2, a top or plan view of the
same; T'ig. 3, a view of the sector and retain-
ing-pawls, showing one of the pawls thrown
out while the other holds the sectors; Fig.
4, aview of the same with both retaining-pawls
thrown out and the wheels returned to start-

ing-point; Fig. 5, a view of the selecting in-

strument and mechanical device in normal
position; Fig. 6, a view of the sector and me-
chanical dence when both have arrived at

“the end of their phase movements; Fig. 7, a

view of the mechanical device eauvht and
held in position while the the selector is re-
turned to starting-point; Fig. 8, a view of the
action of the selector in releasing the me-
chanical device and showing that device re-
turned to starting-point; Fig. 9, a modified
form of selecting instrument and guiding de-
vice in normal position; Fig. 10, the same,
showing position of retaining-pawls and guid-
ing device to throw out one of the pawlb and
leave the other to hold the sector; Fig. 11, the
same, showing both retaining-pawls thrown
out. TFig. 12 shows the polarized magnet at-
tached to pawl-hanger and a stationary pro-
jection to guide it to throw out pawls.

In another application for Letters PatentI
have shown and described a selecting instru-
ment operated by impulses of opposite po-
larities, in which the impulses of one polarity
are used to impel the wheels of the selecting
instrument and those of opposite polarity to
release them; and the particularform selected
to illustrate that invention is represented
therein by an oscillating armature which con-
trols the selecting instrument and actnates it
to complete its phase by movement of the
armature in one direction and actuates the
releasing mechanism for restoring the appa-
ratus to zero by movement of the armaturé
in the opposite direction. The principle of

controlling the selecting instrument in the
present device by means of impulses of oppo-
site polarities to impel the wheels and release
themisthesameasthat described and claimed
in said pending application, but. in this de-
vice I have shown how the same principle
may be applied by actuating an armature in
one and the same direction by the impulses
of different polarities. It will be understood
that with thisselecting instrument there must
be used a transmitting instrument capable of
transmitting through the coils of the magnet
impulses of different polarities. '

Upon a suitable support is erected the elec-
tromagnet A, and from the base of the mag-
net extends an iron frame A’, which projects
upwardly and furnishes pivotal points for the
wheel or sector, as shown at a, and for the
armature-lever, as shown at .

B is the armature-lever, provided with the
usual retractile spring 0®. Astheéarmatureis
made of iron, it will be attracted to the pole
of the electromagnet by a current of either
polarity transmitted through its coils. The
pole ' of the magnet I prefer to make cone-
shaped and form an opening in the armature-
lever to conform tothe shape of the pole-piece
and give a steady and strong attractive forece
thereto. Upon the free end of the armature
B is pivoted the pawl-hanger O, whichis held
normally in position to engage with the
ratchets in the sector by the spring b%.  Suit-
ably journaled in appropriate standards are
the shaftsof the wheelsorsectorsD D'.  They
are secured to the shaft and both move to-
gether. They may be cast in one pieee, or,
as shown in Figs. 1 and 3, the sector D’ may
be constructed of apiece of suitable material
and bolted or otherwise secured to the sector
D. As they move together, they also codper-
ate with each other in responding to a prede-
termined arrangement of impulses. The
wheel D has its teeth or notches on its pe-
riphery arranged in succession, and the wheel
D’ has a notch here and there and arranged
at intervals on its periphery. These notches
are calculated and arranged with reference
to‘the wheel D to correspond with a prede-
termined arrangement for each selecting in-
strunient.

F and F' are the retalmno devices, con-
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structed in the form of pivoted spring-pawls.
They coact with the sectors and with the re-
leasing device, F with the sector D, and F’
with the sector D’, and both with the pawl-
hanger C. By this arrangement it will be
seen that at the end of each step of the see-
tors the retaining-pawl If drops into a notch
on the sector D and holds the sector, and that
the pawl F'rides upon the peripheral surface
of the sector D’ until it dropsinto one of the
notches on that sector. A suitable spring, as
d*arranged upon theshaft,returns the wheels
or sectors to starting-point. The sectors are
impelled in a given direction by the opera-
tion of the armature-lever and its pawl and
stores up a force in this spring, which throws
back the sectors to starting-point when the re-
taining-pawls are released from the wheels.
The upper or free ends of these retaining-
pawls are constructed differently. The pawl
F is formed with a projection or extension f?,
sothat when thearmature-lever E is attracted
to the pole of the magnet the pawl-hanger C
will always throw out that pawl. As shown
in the drawings, the free end of the pawl F'is
constructed so that the pawl-hanger C will
also throw it out when resting on the plane
surface between the notches of its sector, but
will escape it when resting in a notch and
leave it to hold and retain the wheel or sec-
tor in place. The lug ¢® operates upon the
end of retaining-pawl F', and projection ¢! co-
operates with end of pawl-hanger C to throw
outpawlF. Itwillthusbeseenthatiorelease
the wheels and allow them to be returned to
starting-point both pawls must be thrown out,
and this operation may be accomplished by
constructing the pawl-hanger C with suitable
projections and making the ends of the re-
taining-pawls alike. Pivoted to a suitable
part of the frame is a guiding device. As
shown in the drawings, it is constructed in the
form of a polarized horseshoe magnet H. Its
free ends are its poles and have & movement
limited by suitable stops. It is attracted in
one direction or the other according to the po-
larity of the current transmitted through the
coils of the electromagnet A. A lug or guid-
ing device ' is secured to one of the free ends
of this magnet, which coéperates with a lug ¢?
on-the pawl-hanger C. During the impulses
which are transmitted to impel the sectors
the current is of a polarity which will throw
out the lug 7' from the path of the lug ¢*and
allow it to escape. When, however, the im-
pulses are transmitted of a different polarity,
either to release the sector of a selected in-
strument at the end-of its phase movement
or to release the sectors of all the other se-
lectors not chosen for operation, the free end
of the horseshoe magnet is attracted in the op-
posite direction, bringing the guiding-lng 7'
in the path of the lug ¢% and thereby deflect
the pawl-hanger C ficm its normal course.
Now, when the'pawl F has dropped into one
of ‘its'notches on the instrument selected for
operation, the pawls F' on all or many of the
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selecting instruments, other than the one spe-
cially selected, are resting upon one of the
raised surfaces between the notches on wheel
D', and as a consequence both pawls of those
instruments are lifted, leaving the wheels
free, while in the selected one theleverstrikes
the pawl F and throws it out, leaving ¥’ to
retain it in place. If necessary, the spring
h? may be used to aid the impulse in throw-
ing the lug 1’ out of the path of ¢® The end
of pawl-hanger C may be provided with the
projection ¢® ¢4, the latter operating npon the
extension f? of the retaining-pawl F and the
former upon the retaining-pawl F'. Impulses
of one polarity from the transmitter will op-
erate the wheel or sector to the end of its
course, while impulses of a different polarity
operate to release the sectors and adjust the
guiding device to deflect the pawl-hanger C

to actuate the retaining-pawls, as already de-

scribed, or the guiding device may be station-
ary and the pawl-hanger itself may be actu-
ated by the impulse, as shown in Fig. 12. A
predetermined arrangement of impulses gov-
erus each selecting instrument, and this pre-
determined arrangement is made mechanic-
ally upon each instrument by calculation.
Let us take the instrument shown in the draw-
ings for illustration. The predetermined ar-
rangement is shown as 6 3 4, which means
that starting from the normal position-of the
instrument, Fig. 1, there are first transmitted
six impulses, each of which impels the sector
D one tooth, when at the end of the sixth the
pawl E' drops into its first notch on sector D',
During the entire six impulses and until the
last one of the six has been transmitted this
pawl has been riding upon the raised surface
of the wheel, and atany time during its course
and before it has dropped into the notch an
impulse of opposite polarity would lifs both
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retaining-pawls and restore the instrument .

to starting-point. The next notch of the sec-
tor D'islocated at a distance of three notches
on the wheel D, which represents three im-
pulses, and the next four notches. Nowallof
the sectors of the instruments not selected for
operation are differently arranged, so that
when the selected instrument, as illustrated
in the drawings, has been impelled six notches
an impulse of a different polarity is given,
then at three, then at four. These opposite-
polarity impulses will return all of the instru-
ments on the line not especially selecred to
starting-point at the end of some one of the
members of the predetermined arrangement.
It will also be seen that an impulse of one po-
larity followed by an impulse of an opposite
polarity will at all times restore the selectors
to starting-point.

Connected with this instrument there are
attachments by which a mechanical device
may be operated by the same impulses which
operate the selecting instrument. Extend-

ing from the sector-shaft, Figs. 5, 6.7, and 8§,
is the arm.d? and to this arm is pivoted the
hanger d®. Attached tothe hangerisalugd?
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The springs ¢ d° suitably secured at one end
to a part of the frame of the machine, have
their other or free ends impinging against
the sides of the lug d% The action of these
springs is to keep the hanger in normal posi-
tion. A mechanical device to be operated by
the selector may be constructed as follows:

“SuitablestandardsII’,erected upon the frame

of the machine and provided with apertures,
serve as bearings for the rod 7. A spiral
spring 4%, attached at one end to the rod and
abutting the standard I' at the other end, ex-
erts its tension to keep the rod ¢’ in normal
position and to return it to normal position
after it.is forced forward. One end of the
rod is provided with the noteh . A spring-
catch 2% enters the notch and holds the rod at
the end of its stroke. It will be observed
that the free end of the arm d® when in nor-
mal position points to the countersunk end
of the rod 7/, and when the sector moves the
arm actuates the rod to thrust it forward,
while the socket in the end of the rod keeps
it in place. Figs. 5, 6,7, and 8 of the draw-
ings also illustrate the action of the selector
and the mechanical device. When both de-
vices are at starting-point, as shown in Fig.
5, the hanger d* points direct toward the end
of the rod 7, and in this figure the device is
shown connected with the blades of a sema-
phore. Whenthemechanical deviceisforced
to the end of its phase, it is caught and held
by the catch 4%, At this point the selector
has finished its own phase and the pawl F' is
raised out of its last notch and resting on the
plane surface beyond, the hanger C is ready
to descend and throw out both of the pawls
to release the sector. This position isshown
in Fig. 6. When the wheels are released and
returned to starting-point, the mechanical
device is still held by its catch. This posi-
tion of the instrument is shownin Fig. 7. At
the next operation of the sector the hanger
d? strikes the catch ¢ and releases the me-
chanical device, which now returns to normal
position, as shown in Fig. 8. The selector is
then returned to normal position, when both
devices assume the position shown in Fig. 5.

A modification of the selecting instrument
is shown in the Figs. 9, 10, 11, and 12,
wherein the retaining-pawls I and F’ are
constructed with the extensions f?f% The
pawl-hanger C, which impels the wheels D
D', is provided with a pin ¢/, and when the
impulses are given of a polarity to impel the
wheels this pin readily passes beyond the
surface edges of the retaining-pawls and al-
lows the projection ¢* to engage with a notch
of the selector-wheel. A permanent magnet,
as H, is pivoted as shown at A%t It has a
stroke limited by the stops A® and h® and
may move backward and forward within
those limits. It is provided with a lug 7/,
which acts as a guiding device for the ex-
tended end ¢® of the pawl-hanger C. The
upper end of the magnet H has a polarity
opposite to that of the magnet A when the

[V

impulses are transmitted toimpel the wheels
DD'. Consequently when thoseimpulses are
given that end of the magnet is attracted to-
ward the pole o' of the magnet A and sweeps
over to the left until stopped by the pin o
At the starting-point the projections f* f2 of
the pawls F and F' are in line with each
other and form the same contour, that is to
say, when the projection on the pawl F' has
dropped in a tooth on the wheel A and the
projection f’ of the pawl F'is resting on a
raised surface between the notches of its
wheel the projections f* f* of those pawls
have the same lines, and as the lug A has
been thrown out of the way the pawl-hanger
C descends and impels the wheels D D/,
while the pin ¢’ escapes the projections f? f°
ontheretaining-pawls. When, however, the
projection /% drops into one of the notches
on its wheel, the pawl F assumes the position
shown in Fig. 10.
of opposite polarity, the polarized lever IH
flies over against the stop A% and as the ar-
mature-lever descends the projection ¢* on
the end of the hanger Cwill pass to the other
side of the guiding-piece i’ and will be guided
thereby to throw the hanger to the left and
bring the pin ¢’ in contact with the pawl F on
the instrument especially selected; but as the
pawl T has dropped into a notch on the wheel
D’ the pin ¢’ passes behind it, and the in-
strument selected is retained in position,
while other instruments upon the line are
so arranged that when an impulse of oppo-
site polarity is transmitted their pawls F'
will be found resting upon one of the raised
surfaces of their wheels or sectors and both
pawls will be thrown out together, (see Fig.
11,) restoring them to starting-point either
at the first or second or third member of the
combination.

I prefer the form of the apparatus first de-
seribed, whose operation is as follows: When
a selecting instrument of any number is re-
quired to be operated, the instruments all
stand at the starting-point. A description
of the mode of operation of the instrument
shown in the drawings will describe the oper-

ation of any and all of them. The prede-

termined arrangement upon that instrument,
as already stated, is 6 3 4, and the first op-
eration of the device is to send ount six im-
pulses of a given polarity. The retaining-
pawl F drops into a notch with each impulse
and retains the sector in place, while the
armature-lever and its pawl-hanger C are
retracted to prepare for another impulse.
At the end of the sixth impulse the pawl F'
drops into its first notch on the sector D'.
All of the other instruments upon the line
not especially selected for the purpose, or
many of them, have their sectors so arranged
that their pawls F’ will drop into a notch on
the wheel D' at some other number than 6.
An impulse of opposite polarity isnow given,
which throws the permanent magnet, with
its lug 7/, to the opposite limit of its stroke,

‘When an impulseis given.
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whereby the projection ¢* upon the pawl-
hanger is deflected from its course, so that
upon the instrument especially selected it
will strike the projection f? of the retaining-
pawl F, lift it out of place, and leave the
pawl I to hold the sector and prevent it
from returning to starting-point. Upon all
the other instruments on the line which have
a different number for the first member of
its predetermined arrangement the pawl-
hanger will litt both of the retaining-pawls
and all of them will be returned to starting-
point. The next three impulses of the first
polarity are then given, when the pawl EF’
drops into its second notch. An impulse of
opposite polarity is again transmitted, which
returns to zern most, if not all, of those in-
struments on the line which have not been
returned the first time. Then fourimpulses
of the first polarity are given, which operate
the sector of the selecting instrument to the
end of its phase, and then an impulse of op-
posite polarity is given to return any instru-
ment on the line remaining which has not
been returned at previous impulses. The
operation of the selector and the mechanical
device together has already heen described.

The machines are all so arranged that an
impulseof one polarity followed by an impulse
of another polarity will restore all of the in-
struments to zero. When, therefore, a se-
lecting instrument has completed its work, it
will be restored back to starting-point by an
impulse of the first polarity followed by an
impulse of opposite polarity. The machine
is very accurate, may be operated wherever
a selectinginstrumentof any description may
be operated, and may be applied to all the
uses and purposes to whieh selecting instru-
ments are generally applied.

One of the features of the apparatus, as
shown in the figures, enables me to compen-
sate for the saturation of the electromagnet,
that is to say, when an impulse of given po-
larity has been transmitted through the coils
of the magnet the core becomes saturated
by the impulse, which saturation increases
as the impulses are repeated, and generally
it takes a perceptible time.to dispense with
itsinfluence. Therefore, when the polarized
magnet II has been repeatedly attracted by
the magnet A, it would be sluggish in its re-
turn to its other stop, as it would be retarded
by the residual magnetism in the magnet A;
but the instant an impulse of opposite po-
larity is given it flies back to its stop and re-
lieves the magnet A of its residual magnet-
ism, which at once assumes a magnetism of
opposite polarity and enables the device to
perform accurate and rapid movements in
all its parts.

‘When this instrument and a mechameal
device are worked together, it will be seen
that the same impulses which operate the sec-
tor of the selecting instrument operate the
mechanical device to the end of its phase, and
this phase movement of the mechanical de-
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vice may be so arranged that it arrives at the
limit of its movement in one direction at or
about the same time that the sector of the
selecting instrument arrives at the end of its
phase. It will also be seen that when the
catch has operated upon the mechanical de-
vice it holds it in place, allowing the sector
of the selecting instrument to be returned to
its starting-point, while the mechanical de-
vice is still held in position. With a return
of the sector to its normal position any other
selector upon the line may be operated, still
leaving the mechanical device of the first in-
strument in position. It will also be seen
that when in this position and it is desired
to restore the mechanical device to its own
normal position the devices now operate upon
the releasing mechanism of the mechanical
device, and thereby throw it back to its origi-
nal position. Itis possible also with this de-
vice to restore all the mechanical devices on
the line at once and without going through
the predetermined arrangement of impulses
which governs or controlseach of the selectors
in series. For example, in the selector illus-
trated in the drawings the predetermined ar-
rangement is 6 3 4, the aggregate of which
is thirteen. Now beyond the notches on the
wheels or sectors which complete the aggre-
gate number there is on the sector D' a raised
space on which the pawl F' rides. If, there-
fore, the aggregate of all the predetermined
arrangements of the selectors on a given line
were thirteen—for example, 6 4 3, or 6 5 2,
or 6 1 6, or 5 3 5—it is plain that after
fourteen impelling impulses were given the
pawl E/ would rest on all the sectors upon
this raised spaceand an impulse of opposite
polarity would send them all to zero. Now
it might happen thata particular mechanical
device should be operated to the end of its
phase and left there while the sector of the
instrument were returned to zero. Then an-
other might be operated, and another, and
all of them left and retained in position by
its respective catch. At the end of the day
or at any time it may be desired to bring all
of the sectors and all the mechanical devices
to starting-point it would only be necessary
to transmit fourteen impelling impulses con-
secutively, which would release all of the me-
chanical devices, then one impulse of oppo-
site polarity, which would release all of the
sectors, when all the devices would be re-
turned to starting-point. Nor isit necessary
to arrange the sectors so that all of them
would aggregate the same number. In one
the aggregate might be ten, in another eleven,
in another twelve, and so on. In such case it
would be necessary only to transmit impel-
ling impulses in succession until their aggre-
gate would be one more than that of the sec-
tor on the line which is arranged to contain
the largest number, and then transmit an
impulse of opposite polarity to return all of
the mechanical devices and all of the selec-
tors to starting-point.
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What I claim, and desire to secure by Let-
ters Patent, is—

1. In an electric selecting instrument an
electromagnet provided with an armature-le-
verand means for transmitting electrical im-
pulses of opposite polarity through the coils
of the magnet, in combination with devices
responding to the impulses of one polarity to
thereby impel the selecting instrument to the
end of its phase, and devices actuated by im-
pulses of opposite polarity to thereby restore
all other instruments on the line to starting-
point, both operated by the movement of the
armature-lever in the same direction.

2. In an electric selecting instrument an
electromagnet provided with an armature-le-
ver and means for transmitting impulses of
opposite polarity through the coils of the mag-
net, in combination with devices actuated by
impulses of one polarity to impel the select-
ing instrument to the end of its course, and
devices operated by an impulse or impulses
of opposite polarity for restoring the same to
normal position at the end of its phase both
operated by the movement of the armature-
lever in the same direction.

3. In an electric selecting instrument two
wheels or sectors adapted to respond to elec-
trical impulses, one of said wheels having a
series of sueccessive notches around its pe-
riphery and means to impel the same in re-
sponse to the impulses one notch at a time,
the other wheel having its notches arranged
at intervals and separated by a raised space
between them, in combination with a retain-
ing-pawl for each wheel and an impelling-
pawlarranged to release both retaining-pawls
when one of them is resting on the raised
space between its notches. '

4. Inanelectricselecting instrument adapt-
ed to respond to electrical impulses of differ-
ent polarities to complete its pbase, the com-
bination of impelling devices actuated by im-
pulses of one polarity and releasing devices
actuated by impulses of the opposite polarity,

andaguiding device actuated by the impulses
to direct the actuating devices of the instru-
ment to impel the wheels or release them ac-
cording to the polarity of the impulse.

5. Inanelectricselecting instrumentadapt-
ed to respond to electrical impulses of differ-
ent polarities to complete its phase, the com-
bination of a pawl-hanger actuated by im-
pulses of one polarity and thereby impel the
selecting instrument, retaining devices to
hold the instrument when impelled and a
movable guiding device actuated by the im-

pulses to direct the pawl to impel the instru-

ment, or throw out the retaining devices ac-
cording to the polarity of the impulses.

6. The combination with an electrical-im-
pulse -transmitting instrument adapted to
transmit impulses of opposite polarities, of a
selecting instrumentand a mechanical instru-
ment each having a phase movementand each
adapted to complete its phase in response to
the predetermined arrangement of impulses
from said transmitter, and mechanism oper-
ated by said impulses to thereby return the
selecting instrument to starting-point and
leave the mechanical device at rest.

7. The combination with an electrical-im-
pulse-transmitting instrument, of a selecting
instrument and a mechanical device each hav-
ing a phase movementand each responding to
the same predetermined arrangement of elec-
trical impulses to complete its phase, mech-
anism actuated by said impulses to thereby
restore the selecting instrument to starting-
poiut and leave the mechanical device at rest,
and means actuated by a succession of im-
pulses whereby the mechanical device is re-
stored to starting-point.

Signed at New York city, in the county of
New York and State of New York, this 9th
day of November, A, D. 1893.

ALEXIS LE BLANC.

Witnesses:

C. R. WATERBURY,
E. C. ROWLAND.

50

55

6o

65

70

75

8o

85




