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M T mventmn, n its br oad espeet IeIatee

- to a method of, and apparatus for, measur-

ing and analyzmn Calternating currents.
Spemﬁcally it concerns testmg ‘apparatus

Tt is the object ef th1s mventlen to

- vide a practlcable circuit for measuring al-

10

- enalyzm

25

ternating current inductive dlsturbanees at
a pemt in the line conductor remote from the
-pemt at which the disturbance originates. .

It is a feature of my invention that mn

a COll a:nd

a condenser are provided and adjusted to
. resonance with the current to be measured
~and that the resonance current is then recti-
- fied prior to 1ts apphcatwn to the measuring
. - Instrument. o - |
20 The test set of my inv entmn a,vmds the.
© drawbacks of previously known systems for
- measuring inductive disturbances, such as
.~ the taking of readings from an mdlefztmﬂ':f
© ‘meter,—a procedure which is sub]ect to the;

personal element and becomes monotonous

for the reader When extended over lenfr

i_ pemods

My mventlen prevldes means fer cahbrat—"

ing: the direct current recording meter, either.
with alternating current, ‘which may
“the same flequenm;r as the mdnetmn to be-
.jtested or with direct current. SRR
: Other advantages of the method and qp- |
. my invention will be apparent,
from the following description by reference
“to the annexed dra‘wmv which shows a pre~

pamtus of m

ferred form of the invention wherein:
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- may be any
| 7'111ﬂuence of the’
effect of which it is desired to investigate. -
It may be a special test conductor or it may
~ be a conductor normally used for telegraphic
- or other purposes.

‘nals may be any

L represents the terminal of a line ‘con-

~ ductor subject to the power induction which
“The line conductor
eonducter within the field of

1s to be mvestwated

power line the inductive

pio—f .

; ‘and’ measuring the alternating
- current 1n the lme eenduetor

R f'-terne.l to the set.
- 18

switeh S for eenneetmg battery 0 -
line and ground, by way, if deswed of the
'_fprevmusly :mentmned terminals Iu and G
A voltmeter V connected across the line, and =~ =
- a direct cur rent milliammeter MAy, conneeted_f{;_[ L
in series in the line: give readings from which %
“the ‘resistance of the lme may be calc-ul‘tted_} T
by the “IR drop”. ~~ '~ c
Aetuﬂ c*‘thbmtmn 18 %ccemphshed by cer-'j--[_ R
‘tain other apparatus adapted for connection .~
across the terminals L, & of the measuring [
“This eddltmnal apparatus is: m‘l,de_a[j'.f-' R
potentiometer, P connected to the =
source of test current S, & milliammeter MA ~
and ‘series Tesistance. Ty connected between . . -
Qe
“and a resistance Ry, eonneeted betwéen line
“and potentiometer, and equal in magnitude
to the calculated, or otherwise predeter-—f IR
-mined, resistance of the line. =~ - S

3_e11 cult.
. up of a;

"be of -

_ G represents the termi-
‘nal of a ground connection. These termi- n
convenient means, such as
~jacks; by which connection may be made 1:0?'
o 5{}'1“”-71111e and to ground. - -
A direct current reeerdmcr meter RM_ 1sf:
connected in the diagonal of a double rec-
 tifier made in the ferm of a balanced bridge,
the arms’ of which include respectively, Teu

. M'i'_-"'eleteneee 7y enrl ?*2, Ie,nd er}reta,le O the httw
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In order to provide for

the output terminals of the potentiometer,

W here alternating current is not avallable 90
fel calibration, duect current may be used.
In this case, it is necessary to replace the =
. tuning 1mpechnce by a resistance which cor- .
responds. to the effective resistance of the -~
coil at the frequeney to be tested. The use S
of alternating eurrent for C‘Lllbl[“ltlon s,
however p]:eferled = T
The methed of oper atlon ef the sysfem in
.,;.11'1e‘15urm0 ‘the - 1nduet10n Wlﬂ be app&rent'_-_f R
from the following: A
The resistance of the lme eonduetor exter*-*-‘_ﬂ' ST
nal to the testing set is ‘determined by con- -
‘necting the metel and its associated circuits
“to line and ground, ‘through terminals L.
and GU In order to ehmunte any ‘constant

B between_ |

o . 1673 422

"_-_eonneeted n the arms in opp081te dlrectlons SEREEAEL
as. ehown Th1e arrangement 1s eennectedcff-.’f--
In series’ mth a 1esonent p*‘t,th including a
~coil and a condenser made variable for pur-_-_.‘f=-- -

poses: of tuning. e
an adjustment ef the. mamntude of the cur-
Tent; 1eﬁ'ulatmg 1e51sta,11¢es RSF and Reu are
' _eenneeted the former in series, and the latter .
‘in. shunt, with the cembmatmn of deublef.f
‘rectifier f,md tuning. 1mpec1ence S o
. For purposes of cahbm tion, the cireuit ef_'-" S
“the test set includes eppuatus for measur-
ing the 1eS1stfmee of the line conductor ex- =
- This includes a reversing -
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earth potential effects, readings are taken . -
with the reversing SWlteh in both positions.

- After caleulation “of the resistance from the
voltmeter md mﬂhammeter rewdmcrs the

:5;-.'1*ﬂeleizmee Rg;,g isset e;t the m'imh,med *‘c?e]ueﬁ. 11{3
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durmg alternate hdlf waves of the alternat-'

The abmfe préllmmarles completed actual'
calibration is then accomplished by either
‘of the two methods mentioned, with alter-

‘nating c¢urrent or with direct current If an
alternating current light circtiit of the samie

frequency as the induction to be tested, is
- available, this may be useéd “in calibration.
The potentiometer is adusted to-a desirable
settmg. The condenser I is then varied until

a2 maximum -deflection- on ‘the " recording
direct: culrent milllammeter is * obtained.

This.: mdlcates ‘the condition t}f 1eson'1nce'

fm:' the current to be. measured.
“evident that the crystals operate, each one as

a- shunt about its corresponding resistance,
ing current.

alternation of the current to be measured,

B will be transmitted: through the direct cur-
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- ready, by connection to test source S, been
calibrated, in terms of power mductlon units
if desu'ed it is obvious that. the 1"ead1ng of
~the meter WIH give a direct measurement of

R

Ll

rent I*ecordlnﬂ* meter always m the same
dlrectlon R T - -

"The ehunt and serles res:istences a,re ad-—-

ustEd for the magnitude of the’ induction,

o and cahbratmg is performed between: alter-

hating. current -milhhamnieter MA and the

1ecordmg meter RM, using the previously
determined. reSIStance of the line to.compen-
~sate for the drop in Voltage over the circuit
Adfter qqhbre,tmn, ‘the test
‘souirce S is disconnected from the-recording
. meter-and it$ associated apparatus by open-
 ing the two. switches shown connected to the

1o be’ tested

otiter. terminals of resistances R, and 7,.
The line-conductor is then connected to- the
line jack and the ground to ground jack, at

Land G respectlvely, whereupon alternating
current derived in the line conductor by in-
duction_from ‘a’ neighboring power line is

caused. to pass through the test set. If nec-
essary, reed]ustment of the variable tunin,

duced alternatmfr current This is evidenced,

as before, by a maximum reading on the re-

cordmﬂ' metei RM. Since the meter has ai

the power induction in the line conductor.
“Where calibration

_rent, the re swtance R is connected to' the

double rectifier,. H and F. bemg temporarﬂy‘.

removed from. clrcult

~on_both- polarltles and the results averaged '

“When calibration is complete, resistance R is
~disconnected, and’ the. tumlelg impedance is
put-into the circuit and tun

measurm the mductlon
1t 1S O

current mduetmn in. a line conductor,

Accor dmgly, current-pulses of -
a hequency equal to twice the frequency of

- ment and a rectl

perfmmed with
~direct  current, mste4d of alternatmg cur-

‘ment and a recti

Vious that varlous iﬁodlﬁcetlons
ma,y be made in the methad and apparatus__--

1,673,422

of my 1m'ent10n w1thmlt dep:irtmg fr(}m the -

spirit. of the invention. ~Accordingly, T do

not limit myself to the precise arrangement

~disclosed; biif claim as my inventioh Tl ai-
-Ianfremente cbmmg w1thm tlle scopé of the

anne\ed claims. .
iat T claim is: |
1. In apparatus for mveshfratmg the alter-
nating current induction in a line wnductm

‘a test set adapted to be connected in series
with said line conductor comprising means

for tuning said line conductor to resonance

for rectifying said current. . .
2. In.apparatus for 111&15111111;1 lltermtmg
a test

. with the current to be meaeule(L and means
‘Sinee ‘the crystals are cennected in the o -

double rectifier in opposite directions, it is

80

set comprising a coil and a condenser ad]uet- f

“able to tune the line conductor to résonance
with the current to be measured and means .

| Hei |

for rectifying and measuring both half

‘waves of said alternatmg current:

3. In appar&tus for 1nvest1gatmg the in-

ductlon in a line conductor, the ‘combination
of an 1ndlcat1ng instrument, a source of test ..
w

current, impedance. elements including a coil

and a. eondenser with means to vary one of
-~ said elements for tuning, and means-to con-
‘nect said test current source and said line

conductor. alternately to, said mdwatmg m- -

strument through one or more of said im-

pedance eélements.

-4, The method of méasﬁrmg altematm? B

_'current induction in a line conductor whic
.comprises augmenting the induction currents
by establishing a condition of electrical re-

100

sonance therefor, and measurmg thc zmg—- "

‘mented. current.

5. The method of measurmg alternatm

_{cu1 rent mductlon in a line conductor whlc

‘comprises varying the amplitude of the in-
duction until it attains a mammum, rectl- o
fying the varied eurrent and meaeurmg the

g ;:reetlhed current.
- élerhent, as condenser F, is made until:the

line conductor 18 1N 1esonan(,e W1th the in-

6. In a system for meesurmg dlternatmg
current m a-line conductor means to tune

the line to the frequency of the alternating
current; a direct current. measuring. mstru- .
fying means, and in com-
“hination. theremth calibrating means for
‘the. megsuring met,rument comprising  a
‘source of alternetmg test current and means
“to.connect said test current source to said
- measuring mstrument through smd rectlfy-
1Ing means. - -
7. In a system for measurmg alternatmg
‘current in a line conductor, means to tune

~the Ime to the fre uency of the alternatm
~Calibration is;made quency &

06

JU

current, a direct current measuring instru-

“of alternating test. current, an artificial line

~corresponding in 1mpedanee to the line con-
~ductor; and means to.connect said test cur-

rent source to ssud measurmﬂ' mstrument

fymg means, and in combi- o
~nation theremth cahbratmﬂ meane fer the

measurmg mstrument compmsmg A source
while a.ctually'
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-_thmugh qa1d artlﬁc:ta,l 11113, smd rect1fymﬂ'

o and said tuning means.

8. Ina system for 1nveét1gat1ng the mducé

 tion originating at a distant point in a line
conductor, the combination of means for de-

~ termining the normal impedance of the line

'conductor means for tuning the line con-

ductor to obtaln a minimum 1mpeda,nce at

~ the induction frequency, a rectifying circuit,
con-

a direct current measuring . instrument
nected to said rectifying mrcmt and a cali-

‘brating circuit through said tumng means,
~ said rectifying czrcmt and said measuring
" instrument comprising a source of test cur-

rent of the induction frequency and an ar-
tificial line adjustable to the Value of the'i'

normal line impedance. -

'--rectlfymg circuit to the d1rect current ter-:--_ |
mmals of Whlch Sald mstmment 1s connected o

9. In a system for measuring power mduc-i]
tlon in a line conductor, the combination of

a direct current measuring instrument, a

a pa,th connected to Sald rectlﬁer mrcmt com-— '

prising 1mpeda,nce elements adjustable to

resonance at the induction frequency, and, 26
resistance means connected to a terminal of
‘the resonant path for regulatmg the amph-" S
tude of the rectified current. A
10. In a system for measurmg power 111—-":_; BRI
30
of a direct current measuring instrument, a
double rectifier to the direct current ter-—'-"j_.__“-_;;.?_i,_,-
minals of which said instrument is connected, . -

a means between the line conductor and the

ductmn in a line conductor, the combination

‘rectifier comprising an inductance coil and 35
a condenser adjustable to tune the line con-
ductor to resonance at the induction fre- -~
quency, means for passing an alternating =
. test current through said tuning means and

said rectifier, and means for calibrating said 4 = D

mstrument by means of said test current."

CHARLES T REISZ

~In testlmony whereof I a,fﬁx my mgnature..
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