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To «ll wivom ¢ may concerm:

Beitknown that I, EDWARD J. MALLETT, of
the city, county, and State of New York, have
invented anew and useful Improvement in Au-
tomatic Pole- Changers and Polarized Mag-
uets, of which the following is a specification.

Inobserving the operation of automatic pole-
changers I have found that the speed of vi-
bration of the antomaticaliy-vibrating polar-
ized armature is directly proportionate to the
quantity of carrent which passes through the
contacts of such armature and inversely pro-
portionate to the quautity of current which
acts with permanent induction on the arma-
ture. If, therefore, there be a division of the
currentsupplying such a magnet, sothat a part
shall- pass through the contacts and a part
shall act with permanent induction upon the
armature, the relations between these two di-
visions of the eurrent will be maintained, and
therateof vibration of thearmature will be uni-
form, notwithstanding variations in enrrent
strength, because these variations affect pro-
portionately cach division of the current.

The division of the current just referred to
can readily be obtained by the use, in connec-
tion with the coil or coils in cirenit with the
contacels, of a coil included in a permancntly-
closed derived cirenit thereto. This derived
cirenit - coil aets with permanent indnetion
upon the armature and maintains it in polar-
ized condition. The degree of polarization is
determined by the quantity of current pass-
ingthrough the derived cirenit-coil. If, there-
fore, the relative resistance of this cirenit to
that of the circuit whieh includes the contacts
be adjusted so as to obtaina field of the p roper
character, this adjnstment, when once made,
will be maintained, notwithstanding variations
in battery or eurrent strength, because both
divisions of the current,being proportionately
affected by such variations, will preserve their
relations to each other unchanged.

In Iigure 1 of the accompanying drawings
I haveillustrated tosome extent diagrammati-
cally a pole-changer and ecircuit-connections
therefor embodying the invention. TFig. 2 is

a diagram of a modification which will be
hereinafter explained.

The automatic pole-changer shown in Fig.
1 is substantially the same, in a general way,
as that deseribed and claimed in my applica-

Serial No. 269,684, (No model)

tion for Letters Patent filed November 16,
1885, Serial No. 183,264, comprising, asit does,
the combination of an electro-magnet, an in-
duced magnetic armature therefor pivoted
over such maguet and between its poles, and
contact-points controlled thereby, the magnet
and the contacts being in the eircuit to be re-
versed.  So far as this feature is concerned,
the only difference between the device shown
in my present application and that shown in
my aforesaid prior application is that in the
latter I have represented 2 two-contact pole-
changer with a split battery and the appro-
priate circuif-connections therefor, while in
the present case I have represented a four-
contach pole-changer, a single unsplit battery,
and the cirenit-conuections appropriate for
such an organization. Doth types, however,
are well known in the art and are interchange-
able.

In the present fustance A A ave the spools
or coils of the maguet in civeuib with the con-
tacts, and B are thelr cores affixed to a yoke,
C. Between these two spools A, T place a
third spool, D, whose core 1§ is also lixed at
one eud to the back yoke, . To the other
end of this cove 1 is pivoted at its middle the
armature I in such position that its ends over-
hang the cores B of the main electro-magnet.
Ifrom the middle of armatuve It extends np-
ward standard G, having ab its upper end two
contacts, @ @, projecting laterally one from
each side of the upright G.  Contacts ¢ ¢’ are
the movable contacts. Above them are the
two corresponding fixed contacts, b ¥, sup-
ported in the usual way by a bracket or by
sonie suitable part of the frame-work of the
instrument. Supported also npon the frame-
work of the instromentare two leaf-spring con-
tact-strips, ¢ ¢/, which are so set as to normally
press toward each other and against the con-
tiguous contacts « b and «’ ¥

The circuit-connectionsare as follows: From
one pole of battery X by wire 1 to the upright
G, which is electrieally connected to contacts
@ a'; from the opposife pole of the battery by
wire 2 to the stationary contacts d '; from one
contact-strip, ¢ or ¢, by wire 3 through the
spools A A of the main electro-magnef, and
thence to the oppesite contact-strip.

In the cireuit I have indicated at 'Y a polar-
ized escapement typical of any number of
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printing or other instruments, which may be
placed in the circuit to be operated by rever-
sals thrown thereon.
In the position in which the p’mrts are shown
5 in the drawings the armature has been at-
tracted in such direction as to move the up-
right G to the right, thus causing &' to contact
with strip ¢, blE‘lleO the contacb between ¢’
and b and ¢ and ¢, and permitting ¢ to contact
ro with b. The circuit under these conditions is
* from one po]e of batter'y by wire 1, upright G,
contact ¢, strip ¢, wire 8, through the spools
A, thence by continuation of wire 3 to contact-
strlp e, contact b, wire 2, back to the opposite
pole of the batteu The connections aresuch
that when the current passes in this direction
it gives sach polarity to the main electro-mag-
net that the armature is attracted to the left,
breaking the contaets at «" ¢ and ¢, and clos-
ing them at « ¢ and ¢ I, thus reversing the
polarity of the ecircuit and causing the arma-
ture to be again attracted to the right, and so
on. Thus far there is in the circuit-connec-
tions nothing essentially new beyond what is
disclosedin my priorapplication, hercinbefore
referred to.

‘With a view to inductively maguetizing the
armature, I connect the spool D with the bat-
tery X in derived civenit to that in which the
spools or coils A are included, this derived-
circuit connection being shown a$ 4.
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The character of the field of the pole-changer

is determined by the distribution of the car-
rent between this derived circuit and the main
circuit, only such proportion being allowed to
pass over the derived cireuit as is required to
inductively maguetize the armature to the ex-
tent necessary to produce the best results.
‘When once thisis ascertained and the circuits
are adjusted accordingly, the relations will
be maintained for the reasons before indi-
cated, notwithstanding variations in current
strength, For my purpose I have obtained
very satisfactory results by interposing in the
derived eireunit a resistance, R, of two hun-
dred ohms, the resistance in this instance of
the two spools A of the inain electro-magnet
being two and one-half ohms each, and tlnt of
the a,rnnture spool D being forby ohms. In
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5o this way the instrument can be adjusted S0 as

to be extremely sensitive and to respond with
great rapidity and certainty, while the adjust-
ment when otce made will be retained, not-
withstanding variations in battery or cuuenb
strength.

I am not limited to the use of this invention
with a polarized magnet of the particular form
shown in Fig. 1. Anyform of polarized mag-
net in which the armature is inductively mag-
netized by an electric current in lieu of a per-
manent magnet may be employed. For in-
stance, in I'ig. 2 T have represented a form of
polarized magnet in which there are two cores
and spools only, instead of three, as in Fig. 1.

The magnet-cores are replesented typlcally
at B. The one winding A corresponds to the
like designated part in Fig. 1, and is in cirenit
with the armature-contacts. The other wind-
ing D corresponds in function to the similarly-
lettered part in Fig. 1, and is in the perma-
nently - closed 1elatlvely high - resistance de-
rived ecircuit 4. The matrnet H, thas influ-
enced by the coils D, founs a field by means
of which the armature F is permanently mag-
netized by induction, and this although the
armature is pivoted (asindicated in the figure
under consideration) on bearings which are
electrically and magnetically independent of
the other parts of the instrument. The ar-

rangement of circaits, contacts, &e., is the
same in this figure as in Fig. 1.

Having now described 1y improvement,
what I claim herein as new and of my own in-
vention is as follows:

A automatic pole-changer which contains
two coils or sets of coils, the one in circuit
with the contacts of the pole-changer, the
other in a permanently-closed circuit in deri-:
vation thereto, whereby a division of the cur-
renf supplymrr the pole-changer is effected, a
part passing through the contacts and a part
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-acting with pelmanenb induction upon the

almature, substantially as and for the pur-
poses hereinbefore set forth.
In testimony whereof I have hereuntoset my 95
hand this 4th day of April, A. D. 1888.
EDWARD J. MALLETT.
Witnesses: '
EweLL. A. DICK,
MARVIN A. CUSTIS.
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