J. B. SPEED.
APPARATUS FOR CORRECTING DISTURBANCES ON TELEPHONE AND OTHER LIKE WIRES, -
APPLICATION FILED MAR.3, 1914, RENEWED SEPT. 10, 1014,

1,114,4009. Patented Oct. 20, 1914.

Inventor ‘

Homese A s [ectoner Fleo

7HE NORRIS PETERS CO., PHOTO LITH).. WASHINGTON. D. C.



[

10

20

AV ]
T

30

35.

1,114,409,

To all whom it may concern :

~ JAMES BUCKNER SPEED, OF NEW YORE, i. Y.

APPARATUS FOR CORRECTING DISTURBANCES ON TELEPEONE AND OTHER LIKE.
' CUWIRES. U e e L

" Specification of Letters Patent,

Patented Oct 20, 1914,

Continuation. of application Serial Mo. 729,285, filed November 4, 1818, This appiibation filed Mazch 3,:1914,

Serial No: 822,129, Renewed September 10, 1914, ° Serial No. 861,138, -

Be it known that I, James Bucrner
Seemp, of the city, county, and State of New

York, have invented certain new and useful |

Improvements in Apparatus for Correcting
Disturbances on Telephones and other like
Wires, of which the following is a gpecifica-
tion. : ' '

Lixcept as to certain details of circuit ar-

rangement in the transformers 11—12, in-

cluding the impedance coils 16, this applica-
tion is a continuation of my application
729,385 filed Nov. 4, 1912, and is substituted
therefor. ‘ ’ S
My invention relates to the art of correct-
ing disturbances on telephone and other like

wires, occasioned by the proximity of eleg--

tric power civcuits. , :

. My invention consists'in an apparatus for
this purpose, the controlling characteristic
of which is that it. embodies means for sepa-

rately “neutralizing the fundamental fre-

quency, and harmonics, of the disturbing

current, a particular embodiment of said

apparatus - being. hereinafter  described
wherein, in coninection with said neutraliz-

‘ing means, there is alsoemployed means for

producing an observable manifestation of

.the disturbance on the telephone line, for the

purpese of facilitating the work of correc-
tion. :

These means are susceptible of many re-
finements; for example, with regard to the
production of the observable manifestation
of the disturbance to be corrected, it. is best

- that such manifestation be in the form of a
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visible diagram and further that said dia-

gram be made by a beam of light projected
upon & screen and cauised to traverse and re-
traverse a closed path synchronotis with the
fundamental frequency of the disturbance,
and in the present case, I have illustrated
these features by one form of device, though
T wish 1t to be undérstoed that T do not con-
fine myself to. this form, as this may be
varied without altering its functions and re-
sult. Similarly with regard to the means for
regulating and adjusting the second or neu-

tralizing disturbance, I have ‘shown ' one
form and arrangement, but'I do not confine’

-mental of the disturbance. _
‘best that the visual representationof the
-disturbance shall be stationary in' azinuth,
~as this is-desirable for-the correction of dis-

myself thereto, as it may be varied in many

particulars to suit

within the meaning of my invention.
‘Referring to- the accompanying draw-

ings+—TFigure 1 is a general view, more or
less diagramimatic, of my apparatus. Iig. 2
1s a plan view, enlarged, of the reflecting

disk, S , %
1'is a telephone or telegraph line in which;

by reason of the proximity of ‘an electric
~power lme 2, disturbances ‘or. trouble occur.

~ A indicates, as a whole, an_oscilloscope by

which the disturbances in ‘the line 1 are

good practice, and still be
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made visually manifest. Though this mani-

festation ‘may. be ‘of any suitable observable
: character, I vecommend -in practice a form
- of oscilloscope which will give a closed: curve
~or polar type of diagram, in which one revo-

lution “or 860 degrees of the diagram oc-
cupies the period of one cycle of the funda-
It is, further,

turbances resulting from more than one
source of power not operated in parallel
with the others. The oscilloscope A com-
prises a source of light 8, say, a small electric
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bulb. = A minute iron digk 4 is pivoted in .°

‘gimbals. 5, 50 as to be free to turn in-any.

direction, except in azimuth, said disk car-
rying & small concave mirror or a reflecting
surface 6. This disk is held in the plane of
its ‘gimbal rings by a magnetic field pro-
duced by the six pole field magnet 7, the
axis of said magnetic field being in the plane

-of the disk, and said magnetic field rotates:

synchronously with the fundamental of the
disturbance, by reason of being energized

by three 8-phase circuits, as shown.
A coil of wire 8§'is arranged with its axis’

perpendicular to the plane of rotation of the

‘magnetic field, and this coil of wire is con-.

nected 'in any. suitable manner, as, for ex-
ample, looped in, with the line wire 1, as
shown, or a repeating coil may be used. in
the usual manner, so that said coil is ener-
gized by the currents in said line wire. The
coil of wire 8 is'so disposed with reference

‘to the iron disk 4 and the field magnet 7
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that its effect is to displace the plane of the
iron disk angularly with respect to the plane
of the rotatmg magnetic ﬁcld which the
field magnet 7 produces.

As will be seen the field magnet 7 is elec-
tr 10&1137 connected with the power wire 2
through the transformer at T, that is to say
it is _enuOlzed from the same power system
which is the cause of the disturbance on the
line wire 1. It will now readily be under-
stcod that because said field magnet 7 is
energized from the power wire 2, 1t follows
that the movements of the iron disk 4 and
its mirror 6 will always occur at the same
posmon in the circular path of the spot of
light, and, therefore, the same diagram will
be 1'epefzted as many times a second as the
frequency of the fundamental of the power
cireuit, and consequently the disturbance.
In order to observe this diagram, the beam
of light from the bulb 3 is reflected by the
mirror 6 to a ground glass screen 9, and on
this sereen the spot of light will only re-
traverse that portion of its path which is
produced by the same source of disturbance
as is operating the rotating field. Asthis is
the case, it follows that the vibrations intro-
duced by the telephone conversation, or, in
case of a telegraph wire, by the application
of the line battery by the operator’s key,
while interrupting or adding other vibra-
tions to the disturbance vibrations, will be
practically invisible on the screen 9, since

they are not repeated over and over again as |

ave those displacements produced by the dis-
turbing current, which, as before stated, is

oper (vtno the field magnet 7. Thus by means
of an oseﬂloscopc, an observable manifesta-
tion of all the electrical disturbance on the
linie 1s produced whether caused by electro-
magnetic or electrogtatic or leakage or at-
mospheric -conduction, said manifestation
being & visual one and its diagram being a
closed cuirve as its best type.

The means for the production of another
or second disturbance on the telephone line
and for regulating-and adjusting the second
disturbance in the light of the visible dia-
gram above mentioned, in such manner, that
1t- will effect the desired alterations in the
diagram - of the disturbance which 1t is
wished to correet, are as follows, in so far as
here illustrated, it being understood as I
have before stated that said means repre-
sent one form of device which in the pres-
ent case and for the purposes hereof arve elec-
trically” typical rather than mechanically
specified. ‘

10 are fleld magnets. There is a plurality
of these field magnets and though  almest
mechanically stationary in the sense that
they do not continuously rotate, they, by the
use of 3-phase currents;, produce rotating
magnetic fields, and these field magnets -are
made g0 as to be manually shiftable around

operating said fields,
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their axis of symmetry through a rotational
angle less than 360 degrees.
to each of these field 1“‘140116LS arc armatures

11 wound for single, thlee five, seven, ete.,

phase circuits, only the smtﬂe, three phase,
and five phase armatures being shown, and

- these armatures are so arranged that they

may be slid or pulled away in the direction
of the axis of the field, so as to change the
intensity of the polyphase currents devel-
oped in them by the said field.

12 indicates a plurality of snnll trans-
formers. There are as many of these as
ther e are pairs of flelds 10 and armatures 11,

except that the field magnet 10 and armature

i 11 which are arranged fer the production of
- fundamental fxequcn(;y, do not require a

transformer 12, The leads 18 from the
armatures 11 are carried to these transform-
ers through the choking coils 16 as shown, so

| that the fundamental frequency of the vari-
- ous members of each polyphase set neutr
' each other andnothing is left in the second-

alize

ary of the transformers except the electro-
motive force or current which is the same
multiple of the fundamental as the number

. of phases brought into the transformer; for

example, from- that armature which is wound
with three coils for three- -phase current,

' nothing will come out of the transformer
~into which these armature leads are taken
- except triple frequency.

I have stated that the field magnets 10 ave

shiftable around their axis of symmetry, and -
‘also that their armatures are movable paral~
lel to themselves 1n the direction of the said
‘axis.

1t now follows that by reason of the
plurality of flelds, it is possible to produce
any of the said multiples of the frequency
or the fundamental of the power which is
and further that by
reagson of the mechanical rotative shifta-
bility of said field magnet, each of such fre-
quencies may be varied independently as to

phase, and finally, that by reason of the ad-
Justability of the armatures in the direction

of the axis of symmetry, each of said cur-
rents may be varied independently as to in-

‘tensity.
In the present illustration, the means for i

effecting these variations comprise a .crank
handle 14 by which the field magnets 10 are
votatively shifted, and sliding Pases 15 on
which the armatures move to and from the
fields. One of these groups of field magnets
and armatures, here shown as- the upper-
most, is connected up in that part of the
omplc\ generating set which i is intended to
give the variation of phase and intensity of

the fundamental of ihe correction current j

to be produced. Thus this group puts in the
control of the operator the means of vt ary-
ing the phase and intensity of the funda-
mental component cf the complex correc-
tion wave or current to be produced.

Corresponding
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other successive groups of field magnets,’
armatures and transformers of which there -

may be any required number, vary the

phase and intensity of the different multi- -

ples of the fundamental. Sk
It will now be seen that means areé pro-

vided by the operation of which a second -

disturbance may be created on the line and
said second disturbance may be manipulated
and so controlled and adjusted as to attain
a complexity and character adapting it to
neutralize the first disturbance. This ad-

justment is effected by the operator through

her deliberate selection and manipulation of
the several adjusting devices of the groups

of field magnets 10 and armatures 11 to the

end that in producing the complex correction
current, she shall so manufacture it that, as
will be indicated by its effect upon the visual
diagram of the disturbance to be corrected,
it is equal to and opposite at every instant
to said disturbance, thereby neutralizing it.

The operation of the apparatus as a whole |

will be better understood by a brief recital
of the manner of practically carrying out
said operation in'a telephone exchange. In
any telephone exchange of ‘moderaté size
there will be found a chief operator’s desk

“and a trouble clerk’s. desk, ete., in addition

to the numerous panels of ‘the large switch-
board which are attended on by the opera-
tors. I propose to put in another desk, sim-
ilar in general appearance to the chief op-
erator’s desk, to be called the “correction
desk,” with a girl operator in charge:. “This
desk may keep a hundred lines or more cor-
rected. Its operation is similar to the chief
operator’s desk, in that the main switch-
board girls or operators may all speak to the
correction desk and plug any one of their
noisy lines in connection with the correction
desk. The correction operator on receiving
a disturbed line from the main switchboard
operator will plug it into a hole of her board,
which communicates with one of the correc-
tion units, of which there are about 'a hun-
dred in her desk. Thig correction unit con-
tains, in some form, all of the apparatus

heretofore described, or: its equivalents—

that is, the oscilloscope and the complex
frequency generating” groups or sets. As
soon as she has plugged the line to the cor-
rection umit, there will appear on. the

-ground-glass screen 9, a clover-leaf shaped

figure, that is, one having three principal
lobes and cusps, because usually the princi-
pal disturbance on telephone lines is of
triple the frequency of the fundamental of
the power lines. IT instead of a clover-leaf
figure a heart-shaped figure, with one cusp,
is seen, this will indicate that the trouble is
principally of the fundamental frequency.
As a matter of fact, neither of these two
figures in its simplest form would ever oc-

8

cur, the outline of the figure being decidedly
wavy. Suppose, however, the figure con-
tains one principal dént, indicating the pres-
ence of some of the fundamnetal in the dis-
turbance. Thereupon the operator reaches
for that group of field magnets 10 and ar-
matures 11 which concerns the production
of the fundamental of the correction cur-
rent, and by moving the field rotatively by

the crank handle 10, she will cause the

region of the principal dent in the diagram
to be shifted around angularly or in azi-
muth, while by moving the sliding armature
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she will change the magnitude of the dent:

i the diagram as measured radially from
its geometrical center.  This manipulation
will result in the obliteration of any clearly
distinguishable onesidedness in the diagram.
What remains in the diagram will then be

very much more noticeabiy three-sided cr s
clover-leaf like. She now selects another”
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group of the complex correction current set

and by operating either the field or the ar-
mature, (it makes no difference on which
she begins) she will either shift rotationally
the three-sided cusps of the oscilloscope fig-

90

ure, or else she will change the magnitude -

-of the three-sided part, as measured radially

from the.center: Between the two shiftings
she then oblitérates the three-parted irregu-
larvity in her diagram. TFrequently, this will
be quite enough to bring the diagram of the
oscilloscope to indicate practical silence, but

In cases where the circuit is of more impor-

tance and greater silence is vequired, it may -

be ‘desirable to'correct in a similar manmner

the higher harmonics, a result attained by
operating other groups of the correction

current sent.
I claim — : e
L. An apparatus for the described. pur-
pose comprising means operated by the c¢ur-
rént 1n the power line, the proximity of
which is the cause of the disturbance on the
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telephone line, for producing an observable -
b) fod h

manifestation which is indicative of the dis-
turbance on said telephone line; means for
producing a second disturbance on said tele-
phone line, synthetically out of a plurality
of alternating currents whose frequencies
are respectively equal to the fundamental
of the disturbance and its harmenics; and

110
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means for regulating and . adjusting said

alternating currents in their phases and in-

tensities, to effect such alterations in said

observable manifestation as will indicate a
condition on ‘the’ telephone line free from.
disturbance. 3 ‘ ,

2. An apparatus for the described pur-
pose, comprising . means operated by the cur-
vent in the power line, the proximity of

which is the canse of the disturbance on the
“telephone line, for producing a. visible dia-

gram which is indicative of the disturbance
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on said telephone line; means for producing

a second disturbance on said telephone line,
synthetitcally out of a plurality of alternat-
ing currents whose frequencies are respec-
tively equal to the fundamental of the dis-
turbance and its harmonics; and means for
regulating and adjusting said alternating
currents in their phases and intensitiés, to
effect such alteration in said visible diagram
as will indicate a condition on the telephone
line free from disturbance.

3. An apparatus for the described pur-
pose comprising means operated by the cur-
vent in the power line, the proximity of
which is the cause of the disturbance on
the telephone line, for projecting a beam of
light upon a screen and causing it to trav-
erse a path thereon and so produce a visible
diegram indicative of the disturbance on

said telephone line; means for producing a

second disturbance on said telephone line;
and means for regulating and adjusting said
second disturbance to effect such alteration
in the visible diagram as will indicate a
condition on the telephone line free from
disturbance.

4. An - apparatus for -the described pur-
pose comprising means operated by the cur-
rent in the power line, the preximity of
which is the cause of the disturbance on
the telephone line, for projecting a beam of
light upon a screen and causing it to trav-
erse a path thereon and so produce a visible
diagram indicative of the disturbance on
said telephone line; means for producing a
second disturbance on said telephone line;
and means capable of selective and several
operation for regulating and adjusting said
second disturbance to effect such alteration
in the visible diagram as will indicate a con-
dition on the telephone line free from dis-
turbance.

5. An apparatus for the described pur-
pose cemprising means operated by the cur-
rent in the power line, the proximity of
which is the canse of the distarbance on the
telephone line, for projecting a beam of
light upon a screen and causing it to trav-
erse and retraverse a closed path synchro-
nous with the fundamental frequency of the
disturbance on said telephone line whereby
a vigible diagram is produced indicative of
said disturbance but not of the sound. pro-
ducing currents on said telephone line;
means for producing a second disturbance
on said telephone line; and means for regu-
lating and adjusting said second’ disturb-
ance to effect such alteration in the visible
diagram as will indicate a condition on the
telephone line free from disturbance.

6. An apparatus for the described pur-
pose comprising means operated by the cur-
rent in the power line, the proximity of
which is the cause of -the disturbance on
the telephone line, for projecting a beam

1,114,409

of light upon a screen and causing it to
traverse and retraverse a closed path syn-
chronous with the fundamental frequency
of ‘the disturbance on said telephone line
whereby a visible diagram is produced in-
dicative of said disturbance but not of the
sound producing currents on said telephone
line; means for producing a second  dis-
turbance on said telephone line; and means
capable of selective and several operation
for regulating and adjusting said second
disturbance to effect such alteration in the
visible diagram as will indicate a cosudition
on the telephone line free from distarbance.

7. An apparatus. for the described pur-
pose comprising a source of light; a moy-
able reflector for projecting a beam of said
light; a screen upon which said beam is
projected ; means affected by the current in
the power line, the proximity of which is
the cause of the disturbance on the tele-
phone line, to operate the reflector to cause
the projected beam to traverse a visible path
on the screen, which path is consequently
indicative of the disturbance on said tele-
phone line; means for producing a second
disturbance on said telephone line; and
means for regulating and adjusting said
second disturbance to effect such alteration
in the visible path of the beam on the screen
as will indicate s condition on the telephene
line free from disturbance.

8. An apparatus .for the described pur-
pose comprising a source of light; a mov-
able reflector for projecting a beam of said
light; a screen upon which said beam is
projected ; means affected by the current in
the power line, the proximity of which i
the cause of the disturbance on the telephone
line, to operate the reflector to cause the pro-
jected beam to traverse a visible path-on the
screen, which path is consequently indica-
tive of the disturbance on said telephone
line; means for producing a secend disturb-
ance on said telephone line; and means ca-
pable of selective and several operation for
regulating and adjusting said second dis-
turbance to effect such alteration in the
visible path of the beam on the screen as
will indicate a condition on'the ‘telephone
line free from disurbance.

9. An apparatus for the described pur-
pose comprising a source of light; a movable
reflector for projecting a beam of said light;
a-screen npon which said beam is projected ;
means affected by the current in the power
line. ‘the proximity of which is the cause
of the disturbance on the telephone line, to
operate the reflector to cause the projected
beam to traverse and retraverse a closed
path on the screen synchronous with the
fundamental frequency of the disturbance
on said telephone line, which path is conse-
quently indicative of the said disturbance
but not of the sound producing currents on
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- diagram as will indicate a condifion on:the
telephone line free from-disturbance, said
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- toward and from:said magnets, transform-
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telephone line, for producing a visible-dia-

phase and intensity of said second disturb-

-means for regulating and. adjusting the

‘their axis of symmetry, armatures movable

1,114,409 -

sald telephone line; means for producing a. |
second disturbance on sald telephone line;

and means for regulating and adjusting said
second disturbance to effect such alteration
in the visible path of the beam on the screen
as will indicate a condition on the telephone
line free fiom disturbance. R R

10. An apparatus for the described  pur-.
Pose comprising a source of light; a movable.
reflector for projecting a beam of said light;
& screen upon which said beam is projected ;
means -affected by the current in the power
line, the proximity of which is the cause of
the disturbance on: the telephone line, to
operate the reflector to cause the projected
beam to traverse .and retraverse a closed
path on the screen-synchronous with the
fundamental frequency of the -disturbance
on said telephone line, which path is conse-
quently indicative. of the said disturbance |
but not of the sound producing currents on
said telephone line; means for producing a
second disturbance on said telephone line;
and means capable of selective and several |
operation for regulating and adjusting said

in the visible path of the beam on'the screen
ag will indicate a condition on the telephone
line free from disturbance. SR

11. An apparatus for the described pur

rent in the power line, the proximity. of
which is the cause of the disturbance on the

gram indicative of the disturbance on said
telephone line; means for producing a sec-
ond disturbance on said telephone line; and
means for regulating and adjusting the

ance to effect such alteration in the visible

regulating and adjusting means comprising
fleld magnets- rotatively. shiftable ‘around
their axis of symmetry, armatures movable

ers, and suitable ‘circuit -connections.

12. An apparatus for the described pur-
pose comprising means operated by the cur-
rent in the power: line, the proximity of
which is the cause of the disturbance on the
telephone, line, for producing a 'visible dia-
gram indicative of the. disturbance of said
telephone line; means:for producing a sec-.
ond disturbance on said telephomne line; and.

phase. and intensity of said second- disturb-
ance to effect: such alteration in the visible
diagram- as will indicate a condition on the
telephone line free from disturbance, said
regulating and adjusting means comprising
selectively. and severally operatable groups
of field magnets rotatively shiftable around

5

toward and from: said magnets, transform-

‘ers, and suitable cireuit connections.
18- An apparatus for the described pur-

65

Dose comprising means operated by the cur- -

rent in the power line, the proximity of
which is the cause of the disturbance on the

telephone line, for producing a visible dia-

gram indicative of the disturbance on ‘said
‘telephone line; means. for producing a sec-
~ond disturbance on said telephone line; and
~means - for' regulating. and adjusting - the

bhase and intensity of said second - disturb-
ance to effect such alteration in the visible

75

diagram as will indicate a condition on the

_telephone line free from disturbance; said
“regulating and ‘adjusting means comprising
independent -groups -of fleld magnets and -

armatures,: -the ‘magnets . being. rotatively
shiftable around their axis of symmetry and
the armatures, being movable to’and from

the magnets, the armature of one group be-.
Ing wound. for a.single phase circuit, another

80
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for ‘three 8-phase. circuits; another for five
5-phase circuits, and so on, a transformer in.

electrical connection with the armature of-

each’ group other than' that for the single

tions for said groups. "

90

‘phasecircuit; and suitable circuit. connec- -

14. An apparatus for ,the: deécfibed pur; :

pose, comprising a source of light; a mov-.

able reflector for projecting & beam of said
light; a screen vpon: which said beam is pro-
jected ; means affected by the current.in the

95

power line, the proximity of.which is the

cause of the disturbance on the telephone
line, to operate:the reflector to cause the
projected, beam- to traverse and retraverse a

closed path on the séreen synchronous with
the fundamental frequency of the disturb-.
ance on-said telephone line which pathis con-

sequently indicative of the said disturbance

but not of the sound. producing currents on-

100
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said telephone line; means for producing a

second disturbance on said telephone line;

and means for regulating and adjusting the -
‘phase and intensity of said second. disturb--

110 .

ance to effect such -alteration:in the visible . .-

digeram as will indicate a condition on the
telephone: line free from ' disturbance, said
regulating and adjusting means comprising
independent groups of field magnets and ar-
mdtures, the magnets being rotatively shift-
able.around their axis of symmetry and the

115

armatures-being movable. to and. from the -~

magnets, the armature of one group being
- wound - for & single: phase: circuit, another

120

for three 8-phase circuits, another for five

5-phase circuits, and so on, a transformer
in electrical ‘connection with the armature

of each group other than that for the single

phase. circuit, and- suitable circuit connec-

tions for said groups. . . Do
15. An apparatus for the described pur-

pose. eomprisingmfeansoperated by the cur-

125
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rent in the power Tline, the proximity of
which is the cause of the disturbance on the

‘telephone line, for producing a visible dia-

gram indicative of the disturbance on said
telephone line; means for producing a sec-

. ond disturbance on said telephone line;.and
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means for regulating and adjusting the

phase and intensity of said second disturb-

ance to effect such alteration in'the visible
diagram as will indicate a condition on the

telephone line free from disturbance; said .

regulating and adjusting means compris-

ing independent groups of field magnets and |

armatures, the magnets being rotatively
shiftable around their axis of symmetry and
the armatures being movable to and from
the magnets, the armature of one group
being' wound for a single phase circuit, an-
other for three 3-phase circuits, another for
five 5-phase circuits, and so on, a trans-

former in electrical connection with the

armature of each group other than that for
the single phase circuit, and suitable circuit
connections for -said groups, each of said
transformers being characterized by its pri-
mary being of as many circuits as the phases
of the armature to which it is connected so
that the resultant magnetic flux in its iron
core is of as many times. the fundamental
periodicity as the number of phases for
which its primary is wound, and a single
secondary circuit in which is developed the
said multiple of the fundamental frequency.
16, An apparatus for the described pur-
pose, comprising a source of light; a mov-
able reflector for projecting a beam of said
light; a screen upen which said beam is pro-
jected ; means affected by the current in the
power line, the proximity of which is the
cause of the disturbance on the telephone
line, to operate the reflector to cause the
projected beam to traverse and retraverse a
closed path on the screen synchronous with
the fundamental frequency of the disturb-
ance on said telephone line which path.is

consequently indicative of the said disturb-

ance but not of the sound producing currents
on said telephone liney means for producing
a second disturbance on said telephone line;
and means for regulating and adjusting the
phase and intensity of said second disturb-
ance to effect such alteration in the visible
diagram as will indicate a condition on the
telephone line free from disturbance, said
regulating and adjusting means comprising
independent groups of field magnets and
armatures, the magnets being rotatively
shiftable around their axis of symmetry and
the armatures being movable to and from
the magnets, the avmature of one group
being wound for a single phase circuit, an-
other for three 3-phase circuits, another for
five' 5-phase circuits, and so on, a trans-
formetr in electrical contiection with the

1,114,409

armature of each group other than that for
the single phase ecircuit, and suitable circuit
connections for said groups, each of said
transformers being characterized by its pri-
mary being of as many circuits as the phases

of the armature to which it is connected so

that the resultant magnetic flux in its iron
core is of as many times the fundamental
periodicity as the number of phases for
which its primary is wound, and a single
secondary circuit in which is developed the
said multiple of the fundamental frequency.

17. An apparatus for the described pur-
pose comprising means for producing a plu-
rality of alternating electromotive forces of
the frequencies of the fundamental and the
harmonics of the disturbance note of the dis-
turbance current in a telephone line exposed
to an alternating power circuit influence;
means for regulating and adjusting said
alternating electromotive forces individually
in both phase and intensity; and means for
superimposing said electromotive forces on
the disturbed telephone line and performing
said regulation and adjustment under the
guidance of an observable manifestation of
the condition of disturbance on the said
telephone line to the end that the disturb-
ance is nullified.

18. An apparatus for eliminating an un-
desirable periodic harmonic alternating cur-
rent element existing in an electric current

“carrying ‘wire, which consists in means for

producing an observable manifestation of
the alternating current in said wire; means
for producing the fundamental and several
harmonics of the undesirable periodic har-
monic alternating curvent; and means for
regulating and adjusting said fundamental
in intensity and phase with respect to said
undesirable current, and similar means for
each of the harmonics of said current, so
that a part by part alteration of the observ-
able manifegtation of the current in the said
wire may be made, to the end that said unde-
sirable current element may be eliminated.
19. An apparatus for correcting alternat-
ing current disturbances on telephone and
other like wires comprising means for pro-
ducing a second disturbance on said tele-
phone line synthetically out of a plurality
of alternating currents whose several fre-
quencies ave respectively equal to the funda-

-mental frequericy and harmonics of the dis-

turbing current, and imeans for separately
regulating and adjusting said alternating
currents in their phases and intensities,
whereby the fundamental frequency and
harmonics of the disturbing current arve
separately neutralized.

20. An apparatus for eliminating an un-
desirable periodic harmonic alternating cur-

rent element existing in an electric current.

carrying wire which consists in means for
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producing the several harmonics of the un-
desirable periodic harmonic alternating cur-
rent, and means for separately regulating
and adjusting each of the harmonics of the
said current, so that a part by part altera-
tion of the current in the said wire may be
made to the end that the said undesirable
current element may be eliminated.

ni ‘testim(')ny whereof I affix my signature
in presence of two witnesses. -
JAMES BUCKNER SPEED.
Witnesses: | k

Marcrrrus Baiey,
H. B. Magrsrtox.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of FPatents,
) Washington, D, C.” .




