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INSTALLATION

L. 41-646D

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE JZ LINE COUPLING TUNERS
50 to 150 and 150 to 300 Kilocycles

;5
-

CAUTION Before working on this equipment
turn off the power supply to the carrier
equipment and ground or open circuit the R.F.
lead to the coupling capacitor.

APPLICATION

The Type JZ Line Coupling: Tuners
combination impedance matching/and tuning de-
vice to provide, in con3un§%10n Qﬂt
coupling capacitor, 1low 1d§s co ling f a

carrier transmitter- receiveg power line.

The tuners are suitable for oupling (to a
hiline) through a coupling capacitor having
any capacitance between j.OOO? mfd and Q04
mfd. These tuners are ﬁost often 1Wsed 4for
phase-to-ground coupling, or for a phase-to-
ground carrier by-pass. The tuner willymatch
impedances between 25 and 1300 ohmg, amd Wwill
handle a 37.5 watt unmodulated signal,/or 100

watts peak power of a modulated signal.

CONSTRUCTION

The 50-150 KC type JZ "1ime coupling tuner is
identified as Style #B86T4B4A™ for mounting on
the coupling capacitoh, base; Style #867485A
for open wire cgnneetion to the coupling
capacitor; Style #86TUB6A for coaxial cable
connection £ to The coupling capacitor. The
150-300 KO Type JZ tuner is Style #1352340 for
any mountIng. T@is unit is provided with ac-
cessory packagel Style #867729A for direct con-
nection, or Style #1352445 accessories for
cable or gpen wire connection. The accesso-
ries) include the 1items 1listed in this I. L.
under\) Parts List for the 50-150 KC tuners.
Allyof the electrical components are mounted
on &a single vertical panel contalned in a
weather-proof cabinet for outdoor mounting.

The outline and mounting dimensions are
shown 1in figure 5. The -electrical clrcults
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are as indicateé ékem&tically in figure 1.
The function of ransformer T-1 1s to couple
the unequéz characterlstlc Impedances of the
power J fnsmissiSpn. hiline and the coaxial

with higher power transfer efficlency.

£ fThe functdon/ Yof inductances L-1 and L-2 is to

cancely the reactance of the coupling
capacitor By making the total reactance of
these irluctances equa] ﬁo the reactance of
' coupling cagﬁ@it r, serles resonance
1s that 1n effect,

nected directly to the

' hi ineast carrier fﬂequenqy

¥

mpﬂfmnon

The type JZ C1ine” coupling tuner as supplled
includes an accessory package 1n addition to
the main cabinet. The 1tem$ recei@ed /s
be carefully checked against the Parts
included in this bodk and als% Mreins
order or requisition%fdr the egéigment.
shortage should be reported immedlately to the
: to the nearest

transportation compan?
district offilce of
equipment should bé ve;

¥ Y, manufacturer. The
J:Earefully checked for
damaged or*missing parﬁs and particular at-
tention «#should be “given ;o any parts which
have beqome loose in shi%ment or wires which
have br%%en due to vipﬁation.

The tuner shaéad be mounted as near to the
line coupling capacitor as possible. The base
of the type PCA capacltor potential device, or
the type PC carriler current coupling device
with the 1large base are arranged so that a
tuner can be fastened to 1t as shown in filgure
4. To install the tuner, remove from the
cabinet the panel on which all of the electril-
cal components are mounted. Remove the plate
on the coupling capacitor base opposite the
ground switch. A spacer, relnforcing strip,

EFFECTIVE 9-47



TYPE JZ LINE TUNER
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Fig. l1—Internal Schematic of Type JZ,Tuner.

two gaskets, and four bolts are provided.
strip 1inside
in maeking the top gasket

bolts

Place the reinforcing
box to ald
Place the
This
lator

the tuner
tight.
in the corner holes;,
the spacer. Use the 1inst-

stud supplied with &4his
style where the connection lead passes through
the back of the tuner cabilnet. Assemblé the
two parts of this thimble and plug bushing
through the knockout hole 1in the
the lead which is suppliedifrom the
stud through this thimble bushingyto the
terminal on the panel marked, "Line Coupling"
panel 1n the cabinet. “®In these
the connection 1lead from, the tuner to
the capacltor can be completely enclosed.

four
willl locate
bushing and

cabinet.
Connect

Replace the
cases

Where thils 1s notgpossible, the lead-1in wire
from the capacifor "may be run through the
porcelain bushing which Ts supplied, for open
wire connectlionit® thé coupling capacitor.
This lead-1n should®bé connected to the termi-
The insu-

cable with respect to

nal stud marked "Line Coupling."
lation of this lead-in
ground muSt be much better than is ordinarily
employedn, for the voltage which exists between
these as 1t effectively shunts the
reactive “e€lements of the resonant circult at
of this

ohms and

points,

carrier, frequency. The I1mpedance
resonant circult i1s several thousand

leakage

2

resulting from rain, snow, sleet, too

longe a lead-in wire, or too many supporting

Insulaters will reduce the power output of
the /fransmitter equipment and the

This

sensitivity

lead should
conduit, since the
lead to ground should
possible. A cable insulated
with a high grade rubber and sultable
least 7500 volts
actual current

of Bhe recelver equipment.
enclosed 1n
of the

small as

not ©be
capacitance
be as
for at

service 1s recommended. The
carrying capacity of thils con-
exceed that of #14 wire.
mechanical reasons, a somewhat
larger size will wusually be desirable. A
suitable 1length of #12 cable (19 strands of
.0185 wire) with a rubber insulation .308 inch
thick 1s supplied with most coupling capaci-
tors for connecting to the
tuner. It is
cable be
the coupling capacitor to the cabdnet of the
This bonding conductor should be
with the carrier frequency
and approximately one foot from

ductor need not
However, for

carrier set or
recommended that copper bonding
connected from the ground frame of

tuner.
placed parallel
lead-in cable

1t.

In locations where sleet 1s a problem and
the lead-in cable
readlly,

cannot be protected from it
the use of 7/8 inch copper tube, air
di-electric, high frequency, coaxial, trans-

This 1line is

hermetically sealed and 1s unaffected by rain,

mission line 1s recommended.
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Fig. 2—Typical Frequency-Inductance Curves of the' 50-
150 Kc. Line Tuner.

sleet, snow, etc.

ADJUSTMENTS

The first consideration ingd adjusting this
equipment will be the cheoice\of carrier fre-
quency. As soon as thegyoperating frequency
and the capacitance of the couplling capacitor
are known the approximate value of inductance
In the tuner necess@8Py for resonance may be
calculated by using the formula:

L = 25 Where L{isfinductance in millihenries,
F2C C gapaecltancé 1in microfarads, F 1is
frequencyWin kilocycles per second.

Flgures 2 d4and 3 are based upon this
equation. In addition to the capacitance of
the couplling capacitor, there 1s sometimes an
appreclable amount of stray capacitance due to
the\, lead-in cable from the capacitor to the
tuner: Also, the power transmission hiline
may) be slightly reactive. Appreclable vari-
ation from the values shown by the curves may
be expected 1n any actual 1nstallation. Tap
numbers on 1nductance L-1 correspond approxi-

Fig. 3—Typical Frequency-Inductance Curves of the 150-
300 Kc. Line Tuner.

mately to millihenries.

Variometer L-2 has sufficient inductance to
cover the range between taps on the tapped 1in-
ductance L-1. The sum of the two inductances
L-1 and L-2 should be the value 1ndicated by
the curve. Whenever using tap 8 or 1lover,
connect the shorting link provided between the
used tap and tap 15. When using a tap higher
than 8, connect both ends of the shorting -link
to terminal 15.

For 150-300 KC operation, refer to flgure 5.
Fixed capacitor C-1 should be unshorted for
the two followlng conditions:

1. If the frequency 1s above 200 KC when
using a 0.002 mfd coupling capacitor.

2. If the frequency 1s above 210 KC when
using a 0.004 mfd coupling capacitor.

In order to get maximum coupling efficlency,
i1t 1s important that the proper taps on trans-
former T-1 be used. The average power trans-
mission hiline has a characteristic impedance

3
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Fig. 4—Installation of the S#867484 Type, JZ Tuner on| the
large base of Westinghouse CouplingCapacitor.

of 500 to 600 ohms for phase-to-groundiearrier
relaying operation where line traps“are used
and carrier 1s fed into onlyyda ‘single-line.
With communicatlon or telemete®ring channels,
if 1line traps are not used, the input 1impe-
dance may be much lower “bec&use of the
presence of other lineg conmected to the bus
at the station. TheQusudl coaxlial cable impe-
iance 1s 50 to 700 ohms. Since the hiline im-
pedance at carrler ffrequency 1s somewhat
difficult to measure, £1t 1s usually desirable
to assume the average values. Use coaxlal
cable tap 4 and line tap 10 for the prelimina-
ry tuning.

Refier to the schematic dilagram Figure 1 and
make \\the proper spark gap connectlons. The
single, ) or parallel connection 1s generally
used), with low power transmitters, up to 15
watts. The serles connection 1s wused with

4

transmitters with a peak power capability of
100 watts. For example, a 25 watt transmitter
which 1s 100% modulated provides a peak power
of 100 watts. Since the voltage developed 1s
also dependent on the power line impedance,
the series connection must sometimes be used
with the low-power transmitter/ ifgtbhe power
line 1Impedance 1s high enough to/cause a
breakdown of the gaps when carrleér 1s trans-
mitted.

After all of the connections are properly
made, close the -circuls ALo the tuner by
closing the discomnectyswitch. Turn on the
transmitter (un-modulated) at the selected
frequency, and/ rotate the tuner variometer
dial. Adjust for the maximum current to the
coupling capaeitor. A test link J~1 is pro-
vided &on, facilitate the insertion of an
ammeter Injthlis“circuit to check the current.

Ifgqthe ‘eurrent 1s still 1ncreasing at zero
ongithe “dlal, wuse a higher numbered tap on the
Inductance. If the maxlimum current 1s
obtained at 100 on the dial, use a 1lower
numbered tap. The maximum current point must
occur on the marked portion, preferably not
closer than 5 or 10 divisions from either end
of the dial. As the tuning will usually be
quite broad, the maximum current point may be
difficult to determine. Take dial readings at
equal current on elther side of the peak cur-
rent and average the dial readings to obtaln
the final setting. If the adjacent tap 1ndi-
cates resonance at the high end of the dial,
it 1s preferable to use the former tap.

Do not fall to open the safety disconnect
switch S-1 before changing any tap on in-
ductance L-~1 or transformer T-1. Although the
safety gap SG-1 1s set sufficlently close to
protect the equipment from surges, it 1is
possible for the operator to recelve a severe
shock wunless the disconnect switch 1s open.

It will usually be satisfactory to use the
tap on transformer T-1 which results in the
highest current to the coupling capacitor at
resonance. However, if two taps glve approxi-
mately the same output, the higher numbered
tap should be used. For each transformer tap
change, recheck the variometer tuning. The
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transformer 1s designed for impedances

approximately as follows:

50-150KC 150-300KC Impedance

Tap Turns Turns ms
2 28 14 26
3 34 17 38
4 42 21 58
5 50 25 82
6 60 30 118
7 75 37.5 185
8 90.5 45,5 272
9 100.5 55.5 405
10 134.5 67.5 597
11 164 .5 82.5 894
12 200.5 100.5 1300
The above tabulatlion 1s based on the trans-

former characteristic formula:

In the above formula: Z 1s impedance, 1in
ohms

N 1s number of
turns

Since the transformer has only oméW winding,
the sectlon between the transmitten, or” cable
connectlon and ground 1s
and the

tap (connecting to

desTgnated as the
primary, sectlony Vetween] the output
jack J91) ‘@Ad ground 1s

the secondary.

The 1line coupling tuner|is properly adjustea
when the transformer “pPimary and secondary
taps are set for m@ximum current with the
Lock the tuning dial 1in
posltion,fremove the r-f ammeter, and

the 1link.

tunling at nesonanceg
replace

OPERATION

The type JZ 1lilne
attention

coupling tuner requires no
on the part of the operator except
madntenance as explained 1n the
1f 1t 1s desired to
the operation

of time,

following
dis-
of thils equipment for
disconnect switch S-1

sectlion. However,
continue
long perilods

may be opened.

KNOCKOUTS IN BOTH SIDES OF
CABINET PERMIT INSTALLATION

OF FAITTINGS IN EITHER SIDE
KNOCKROUT IN BOTTOM FOR

1" conDUIT
-Tig%;£:::T"

gﬂ\&ou
1 KNOCKOUT

TOP VIEW

154———" b LT Y )

10KNockouts  REAR

4

r
r
3

RIGHT iDL
view

MOUNTING HOLES
FOR % DIA. BOLTS.

Fig. 5—Outline of the Type JZ Tuner.

MAINTENANCE

The Type JZ line coupling tuner requlres
i1t 1s ad-

visable to 1nspect 1t occaslonally to see that

almost no malntenance. However,

no excesslve corroslon has taken place due to
fumes or condensatlon of atmospheric molsture.
Although the cabinet 1s

usually necessary to clean

weatherproof, 1t 1s
out the dust and
other dirt at least once a year.

these
dial setting and taps should be checked to see
that they have not been disturbed
installation or previous 1nspectlon was made.
For this

Whenever Inspections are made, the

since the

1t 1s recommended that a
tabular record form be prepared. The date
well as the settings
should be recorded on this form. If

correspondence

purpose,

of each 1inspection as
observed
with the manufacturer relatilve
to performance 1s necessary, a copy of this

record should be submltted with the 1nquiry.

PARTS LIST

Shipping Lists for Type JZ Line Coupling

5



TYPE JZ LINE TUNER

Tuners. 1 Accessories Package, DL-7502307, G-4
which includes:

Style #867484A for mounting on the coupling 1 Insulator Bushing, S#1014436
capacitor case 1s also identified by the manu- 1 Gasket, 3#651569
facturer as type JZ-3 DL-7502307, Group 3, and 1 Flange, 3#7766¥3
includes: 2 Set Screws, S#804514
1 Pressure Ring, S#776603
1 Line Coupling Tuner, DL-7502307, Gl and 1 Can Cement, 2 1lbs., #693
1 Accessories Package, DL -7502307, G2, which 1 Ground Terminal Lug, Burndy #QA4C-F
includes: 1 Nameplate, #30871
1 Spacer, Dwg. T607208-G2 Style #86T486A for coaxialy, line connection
1 Strap, Dwg. 7607208, Pt-10 to coupling capacltor I§,also identified by
2 Gaskets, Dwg. 7407831, Pt-1 manufacturer as typef J%-7, DL-7502307, Group
8 5355%-{/8_16 x 3-3/4, Hex. Head C Alloy (- @nd Includes:
1 Insulator Bushing, Am. Lava Co. #1175
1 Connector Stud, 10-32 x 2-5/8 with 5 1 Line Coupling' Tumner, DL-7502307, G-1 and
nuts and 7 washers 1 AccessorlesiRackage, DL-7502307, G-6
1 Connector,Cable, 12 inches Packard #334 whiChgincludes:
with terminals 1,EndW8eal}” Isolantite #352B
1 Nameplate, #30871 1 Ground€onnector, Dwg. 7607208, Pt-11
Style #867485A for open wire connection to i Line“Connector, 12 inches, Packard

#344 with terminals

coupling capacitor 1s also 1dentified by the
1\Gasket, Dwg. 7407831, Pt-2

manufacturer as type JZ-5, DL-7502307, Group

5, includes: 1/Nameplate #30871
1 Pipe Plug, Muéller Brass Co., Cat. No.
1 Line Coupling Tuner, DL-7502307, G-1 and A-249-1/4",
Z . LINE COUPLING R AD NT DA

The data shown 1n thisgtable are correct for the condlitions of frequency, coupling capaci-
-tor, and characteristie/Impedance indicated. At installation, the actual conditions and
ad justment settifigs ‘should be recorded.

Condition or Adjustmént Units Max. Norm. Min. Actual
Carrier Frequency Kilocycles 101 100 99

Line Coupling Capacitance Microfarads .001 .001 .0009
Equivalent®H1iline Resistance Ohms 550 500 450
Coaxdal“Cable Impedance Ohms 55 52 50

Inductancee Indicated By Tap L-1 Millihenries 2 1 1

Tuntng), Variometer L-2 Dial 100 50 0

Hiline Tap on Transformer T-1 Tap 10 10 9

Cable Tap on Transformer T-1 Tap 4 4 4



COMPONENT PARTS OF TYPE JZ LINE COUPLING TUNER

TYPE JZ LINE TUNER L, g@

Diagram Symbol 0 *
158 Kc 3(1)8 KC Required Name Rating
L-1 1 Tapped Inductanc 15.5 Mh.
L-1 1 " 1.75 "
L-2 1 Variometer .7-1.7 "
L-2 1 " .053-.575 Mh.
T-1 1 Transformer 50-150 KC
100 Watts Peak
T-1 1 150-300 KC
100 Watts Peak
5G-1 SG-1 1 10,000 Amp.
Surge
J-1 J 1 2 Binding Post
S-1 S- 1 30A. 240V D.C.

4
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TYPE JZ TUNER

SAFETY WARNING!

ALWAYS OPEN SAFETY DISCONNECT SWITCH
S-1 BEFORE TOUCHING ANY TAP ON INDUCTANCE COIL
L-1 OR TRANSFORMER T-1. ALWAYS CLOSE THE SAFETY
GROUND SWITCH ON THE COUPLING CAPACITOR BEFORE
SAFETY GAP SG-1 OR REMOVING THE TUNER ASSEMBLY
FROM THE CABINET.

APPLICATION

The type JZ 1line coupling tuner was
designed primarily for use with power line car-
rier relaylng equipment. When used in con-
junction with eilther a type GO or type JY trans-
mitter-receiver, the type JZ tuner 1s suiltable
for coupling through a coupling capacitor having
any capacitance between .0007 mfd. and .002 mfd.
To any hiline having a characteristic impedance
measured at a carriler frequency between 50 and
150 kc. of between 25 and 1000 ohms. While it
1s intended that coaxlal cable having a char-
acteristic lmpedance of 50 to 55 ohms should be
used for the connection between the transmitter-
recelver and the tuner any low loss (at carrier
frequencies) circult may be substituted provided
that the characteristic impedance 1s between 25
and 1000 ohms.

CONSTRUCTION

The type JZ 1line coupling tuner 1is
identified as Style #867484 for mounting on the
coupling capacitor base. Style #867485 for open
wire connection to the coupling capacitor. Style
#B867486 for coaxial 1ine connection to the
coupling capacitor. The general appearance and
construction of this tuner 1s shown in figures 1
and 2. All of the electrical components are
mounted on a single vertical panel contalned in
a weatherproof cablnet for outdoor mounting. The
outline and mounting dimensions are shown Adn
figure 6. The electrical circults are as indis
cated schematically 1n figure 3. The functilon
of transformer T-1 1s to couple the wunequal
characteristic impedances of the power trans-
mission hiline and the coaxlal cable withf'high
power transfer efficlency. The function /of
Inductances L-1 and L-2 1s to cancelgthelres
actance of the coupling capacitor. By making
the total reactance of these 1lnduetances egual
to the reactance of the line couplingycapaecdtor,
series resonance 1s obtailned. Thé> Tresult 1is
that 1n effect, transformer T-1 1s4connected di-
rectly to the hiline at carrileriffequency.

INSTALLATION

The type JZ 1ine )coupling tuner as
supplied includes an accegssery®™package 1in ad-
dition to the maln cabinet. The 1tems receilved
should be carefully <&hecked agalnst the parts
1ist included 1in this boeokWand also against the

order or requisition _ _fory the equipment. Any
shortage should /be reported lmmediately to the
transportation company and to the nearest

district office of the mé&nufacturer. The equilp-
ment should be very ‘éarefully checked for dam-
aged or mlissing parts and particular attention
should be glven to any parts which have become
loose 1n shipment or wires which have broken due
to vibration.

The 'tuner should be mounted as near to
the line ‘eoupling capacltor as possible. The
base of the, type PCA capacitor potential device,
or the ®ype PC carrier current coupling device
wilth Wthe, large base are arranged so that
S#867484 “tuner can be fastened to 1t as shown in
filgure 5. To 1nstall the tuner, remove the
panel on which all of the electrical components
are mounted from the cablnet. Remove the plate
on the coupling capacitor base opposite the
grounding switch. A spacer, reinforcing strip,
two gaskets, and four bolts are provided. Place

the reinforcing strip 1nside the tuner box to
ald in making the top gasket tight. Place the
four bolts 1n the corner holes. This will Jo=
cate the spacer. Use the 1nsulator bushing/fand
stud supplied with this style where the con-
nection 1lead passes through the back ofw the
tuner cabilnet. Assemble the two parts [of this
thimble and plug bushing through the kmockout
hole in the cabilnet. Connect the lead whieh'is
supplied from the stwd through this thimble
bushing to the terminal on the panel marked line
coupling. Replace the panel in the cablnet. In
these cases the connectlion lead from the tuner
to the capaciltor can be completedy enclosed.

Where this 1s not“possible, the lead-
in wire from the capacitor may be run through
the porcelain bushing whi€h, 1s) supplied, for
open wire connection to the /coupling capacitor.
This lead-1in should be connected to the terminal
stud marked line coupling. The insulation of
this lead-1in cable with ™respect to ground must
be much better than 1s9erdinarily employed for
the voltage which gexlstsfbetween these points,
as 1t effectively shuntis the reactive elements
of the resonant clreult "at carrier frequency.
The 1impedance ofgthlsyresonant circuilt 1s sever-
al thousand ohms and leakage resulting from rain,

snow, sleet, tooflong a 1lead-in wire, or too
many supporting  dnsulators willl reduce the
power output“gof the transmitter equipment and

the sensitivity ‘of the recelver equipment. This
lead shoul@y,not be enclosed in condult, since
the gapacitance of the lead to ground should be
as small asgpossible. A cable insulated with a
highf graderubber and sultable for at least 7500
volEs service 1s recommended. The actual cur-
rent earrying capacity of this conductor need
fiot lexceed that of #14 wire. However, for me-
chanleal reasons, a somewhat larger size will
usuadly be desirable. A suitable length of #12
cable (19 strands of .0185 wire) with a rubber
insulation .308 inch thick 1s supplied with most
coupling capacltors for connecting to the car-

rier set or tuner. It 1s recommended that a
copper bonding cable be connected from the
ground frame of the coupling capacitor to the

cablnet of the tuner. This bonding conductor
should be placed parallel with the carrier fre-
quency lead-1n cable and approximately one foot
from 1t.

In locations where sleet is a problem
and the 1lead-in cable cannot be protected from
it readlly, the use of 7/8 inch copper tube, air
dleleotric, high frequency, coaxlal, trans-
mission line 1s recommended. This line 1s her-
metically sealed and 1s unaffected by rain,
sleet, snow, etc.

ADJUSTMENT

The first consideration 1in adjusting
this equipment will be the cholce of carrier
frequency. As soon as the operating frequency
and the capaclitance of the coupling capacitor
are known the approximate value of 1nductance 1n
the tuner necessary for resonance may be cal-
culated by using the formula.

Where L 1s 1nductance 1in

L= ﬂﬁi%ﬁfr henries C capacitance 1in
farads F 1s frequency in
cycles per second.

Figure 4 1s based upon this equation.

In addition to the capacltance of the coupling
capacitor, there 1s sometimes an appreclable a-
mount of stray capacltance due to the lead-in
cable from the capacitor to the tuner. Also,
the power transmission hiline may be slightly
reactive. Appreciable variation from the values
shown by the curve may be expected 1n any actual
installation. Taps O to 15 on inductance L-1
correspond approximately to millihenries.

J
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Figure 3
Schematic Connectlons of the Type JZ Tuner.

Varliometer L-2 has an 1inductam€e range
of approximately 0.17 to 1.7 millihenr¥es./ The
sum of the two 1inductances L-1 and4L-2"should
be the value 1ndicated by the curve.

In order to get maximum gEoupling ef-
‘ficlency, 1° 1s important that the proper taps
on transformer T-1 be used. Themaverage power
transmission hiline has a characterlstic im-
pedance of 500 ohms. Witlya 5@ to 55 ohm co-
axlal cable connected between 4erminagls O and 3,
Inductance L-1 should be cdnnected to terminal
9 for a 500 ohm hiline., Sinee the hiline impe-
dance at carrier frequencylls sSemewhat difficult
to measure, 1t 1s usuallyjdesirable to assume
the average value andg operate on tap 9 during
the preliminary tunilng.

The propef adjustments for L-1 and L-2
are determinedy by \ A&djusting them for maximum
current to the Tine“eoupling capacitor. A test
link 1s proylded to, facllitate the insertion of
an ammeter In thds cIrcult to check the current.
If resonance, 18 1nddicated with the variometer
L-2 at a dilalysetting near 100, it 1s advisable
to try one lessjamillihenry in coil L-1. Con-
versely, 1f resonance occurs at zero on the
variometer dial, more 1inductance should be in-
cluded by 1ncreasing the tap on inductance coil
L-1.

open the safety dis-
connect switch S-1 before changing any tap on
induetance L-1 or transformer T-1. Although the
safety gap SG-1 1s set sufficliently close to
protect the equipment from surges, 1t 1s possi-
ble for the operator to recelve a severe shock
unless the disconnect switch 1s open.

Do not fall to

It will usually be satisfactory to use
the tap on transformer T-1 which results in the
highest current to the coupling capacitor at

-3
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Figure 4
Line Tuning Calibration Curve Showing Approximate
Inductance of Colls L-1 & L-2 to Establish Series

IN KILOCYCLES

QPResonance in Circuit L-1 & L-2 Coupling Capacitor

and Transmission Line.

However, 1f two taps gilve approxi-
same output, the higher numbered tap
The transformer 1s designed for
Tap 1-23.3
6-165,

resonance.
mately the
should be used.
Impedances approximately as follows,
ohms, 2-34.3, 3-52.5, 4-74.2, 5-107,
7-243, 8-363. 9-535, 10-807, 11-1200.

OPERATION

The Type JZ 1line coupling tuner re-
no attention on the part of the operator
explained 1n a separate
section of thils book. However, if 1t 1s desired
to discontinue the operation of thls equipment
for long periods of time, disconnect switch S-1
may be opened.

quires
except maintenance as

MAINTENANCE

The Type JZ 1line coupling tuner re-
quires almost no malntenance. However, 1t 1is
advisable to inspect 1t occasionally to see that
no excessive corrosion has taken place due to
fumes or condensation of atmospheric moisture.
Although the cablnet 1s weatherproof, it 1s u-
sually necessary to clean out the dust and other
dirt at least once a year. In some cases, a
monthly inspectlion and cleaning 1s required.

Whenever these 1nspec¢tions are made,
the dial setting and taps should be checked to
see that they have not been disturbed since the
installation or previous inspection was made.
For this purpose, 1t 1s recommended that a tab-
ular record form be prepared simllar to that
shown in the adjustment section of this book ex-
cept that several columns for actual readings
should be provided. The date of each inspection
as well as the settings observed should be re-
corded on thils form. If correspondence with the
manufacturer relative to performance 1s neces-
sary, a copy of thils record should be submitted
with the inquiry.
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Installation of the S#867484 Type, JZf Tunerwon

the large base of Westlnghouse Coupling Capaciltor.

PARTS LISTS
Shipping Lists for Type JZ Line Coupling Tuners
Style #86748% for . _dmounting on the

capacltonf casel, 1s also 1dentifled by
as type JZ-3 DL-7502307, Group

coupling
the manufacturer
3, and 1ncludes:
1 Line couplingyTuner, DL-7502307, G-1 and
1 Accessorles Package, DL-7502307, G-2,
which 1includes:
1 Spacer, Dwg. 7607208, Pt-12
1, Strap,“Dwg. 7607208, Pt-10
2\Gaskets, Dwg. 7407831, Pt-1
4 Belts 3/8-6 x 3-3/4, Hex. Head C
Alloy #4901-1
Insulator Bushing, Am. Lava Co.#l175
Conmector Stud, 10-32 x 2-5/8 with
5 nuts and 7 washers
1 Connector Cable, 12 inches Packard
#344 with terminals
1 Nameplate, #30871

H

Style #867485 for open wire connection
tio coupling capacltor is also 1dentified by
the manufacturer as type JZ-5, DL-75023%07, Group

-y

KNOCKOUTS IN BOTH SIDES OF
CABINET PERMIT INSTALLATION
OF FITTINGS IN EITHER SIDE

KNOCKOUT IN BOTTOM FOR
"™ CONDUIT

3 513 13 DA
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VIEW
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Figure 6
Outline of the Type JZ Tuner

5, and 1ncludes

1 Line Coupling Tuner, DL-7502307, G-1 and

1 Accessories Package, DL-7502307, G-4
which includes:

Insulator Bushing, S#1014436

Gasket, S#651569

Flange, S#776613

Set Screws, S#804514

Pressure Ring, S#776603

Can Cement, 2 1lbs. #693

Ground Terminal Lug, Burndy #QA4C-F

1 Nameplate, #30871

HHEFMDF B

Style #867486 for coaxlial 1line con-
nectlion to coupling capacltor 1s also identified
by the manufacturer as type .T2-7, DL-7502307,
Group 7, and 1includes:

1 Line Coupling Tuner, DL-7502307, G-1 and
1 Accessorles Package, DL-7502307, G-6,
which includes: .

1 End Seal, Isolantite #352B

1 Ground Connector, Dwg. 7607208, Pt-11

1 Line Connector, 12 inches, Packard

#344 with termlnals
1 Gasket, Dwg. 7407831, Pt-2
1 Nameplate, #30871

i
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TYPE JZ LINE COUPLING TUNER ADJUSTMENT DATA

The Westinghouse Electric and Manufacturing Company 1s pre
Orders should specify t
All orders must specify

use 1n servicing this equipment.
and mention the circult symbol.

4

Q
o
¥

L 4

N
>
&

The data shown 1n thils table are correct for the conditions of frequency, coupling capac r, and
characteristic impedance indicated. At installation, the actual conditions and adjust settings
should be recorded. '
Condition or Adjustment Units Max. Norm. n. Actual
Carrier Frequency Kilocycles 101 100
Line Coupling Capacitance Microfarads .0011 .001 .0
Equlvalent Hiline Resistance Ohms 550 500 450
Coaxlal Cable Impedance Ohms 55 52 30
Inductance Indicated By Tap L-1 Millihenries 2 1
Tuning Varliometer L-2 Dial 100 50 0
Hiline Tap on Transformer T-1 Tap 10 9 8
Cable Tap On Transformer T-1 Tap 3 3
COMPONENT PARTS OF TYPE JZ LINE COUPLING TU)
Symbol Name Rating Supplier
L-1 Inductance 15MH Dwg. 770 W
L-2 Variometer .17-1.7MH Dwg. W
S-1 Disconnect Switch 30A250V S#55419 W
SG-1 Protector Gap Discs. ca S#948956 W
T-1 Transformer 50-150 Kec. Auto L W

supply any of the listed parts for
are for Type JZ Line Coupling Tuner
ng and supplier's designation.

&

Q‘b






l.L. 41-6468

%stinghouse

TYPE JZ LINE COUPLING TUNER
i L Z 50 - 150 KILOCYCLES

ng y "V( 0.2 - 15 MILLIHENRIES
/ ? INSTRUCTIONS

.

e

-

Figure 1 and 2
Front View and Rear View of the Panel ef the Type JZ Tuner

Waestinghouse Electric & Manufacturing Company
Meter Division, Newark, N. J.
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TYPE JZ TUNER

SAFETY WARNING!

ALWAYS OPEN SAFETY DISCONNECT SWITCH
S-1 BEFORE TOUCHING ANY TAP ON INDUCTANCE COIL
L-1 OR TRANSFORMER T-1. ALWAYS CLOSE THE SAFETY
GROUND SWITCH ON THE COUPLING CAPACITOR BEFORE
SAFETY GAP SG-1 OR REMOVING THE TUNER ASSEMBLY
FROM THE CABINET.

APPLICATION

The type JZ2 1line coupling tuner was
designed primarily for use with power line car-
rier relaylng equipment. When used 1n con-
junction with elther a type GO or type JY trans-
mitter-receiver, the type JZ tuner 1s sultable
for coupling through a coupling capacitor having
any capacltance between .0007 mfd. and .002 mfd.
to any hiline having a characteristic impedance
measured at a carrier frequency between 50 and
150 kc. of between 25 and 1000 ohms. While 1t
1s intended that coaxlal cable having a char-
acterlistic Impedance of 50 to 55 ohms should be
used for the connectlon between the transmitter-
recelver and the tuner, any low loss (at carrier
frequencies) circuit may be substiltuted provided
that the characteristic lmpedance 1s between 25
and 1000 ohms.

CONSTRUCTION

The type JZ 1line coupling tuner 1s
identified as Style #867484 for mounting on the
coupling capacitor base; Style #867485 for open
wire connectlon to the coupling capacitor; Style
#867486 for coaxial 1line connectlion to the
coupling capacitor. The general appearance and
construction of this tuner 1s shown in figures 1
and 2. All of the electrical components are
mounted on a single vertical panel contalned in
a weatherproof cabinet for outdoor mounting. The
outline and mounting dimensions are shown in
figure 6. The electrical circults are as 1ndi-
cated schematically 1n flgure 3. The function
of transformer T-1 1s to couple the unequal
characteristlic impedances of the power trans-
mission hiline and the coaxlal cable with high
power transfer effilclency. The function of
Inductances L-1 and L-2 1s to cancel the re+
actance of the coupling capacltor. By making
the total reactance of these inductances equal
to the reactance of the line couplling capacitor,
serles resonance 1s obtained. The result 1S
that 1n effect, transformer T-1 1s conngetedidil-
rectly to the hiline at carrler frequency.

INSTALLATION

The type JZ 1line coupling|tuner as
supplied includes an accessory_paeckage 1n ad-
dition to the main cabinet. The ;2tems recelved
should be carefully checked agaln3t the parts
1ist included 1n this bookjandialso against the
order or requisition fOr the equipment. Any
shortage should be reported Immediately to the
transportation company and to the nearest
district office of the ‘manufacturer. The equlp-
ment should be very carefully checked for dam-
aged or missing parts and “particular attentlon
should be gilven to any parts which have become
loose 1n shipment or wires which have broken due
to vibration.

The guner should be mounted as near to
the 1line coupllng, ,capaclitor as possible. The
base of theatype) PCA capacitor potentlal device,
or the type) PCW earrier current coupling device
with the, Tlarge base are arranged so that
S#867484 tunier, can be fastened to it as shown in
filgureab,. To 1install the tuner, remove the
panel “on whiech all of the electrical components
are nounted from the cabinet. Remove the plate
on theWeoupling capacitor base opposite the
grounding switch. A spacer, reinforcing strip,
two gaskets, and four bolts are provided. Place

the reinforcing strip 1nside the tuner box to
ald in making the top gasket tight. Place the
four bolts 1n the corner holes. This will lo-
cate the spacer. Use the insulator bushing and
stud supplied with this style where the con-
nection 1lead passes through the back of the
tuner cabilnet. Assemble the two parts of this
thimble and plug bushing through the knockout
hole in the cabinet. Connect the lead which Is§
supplied from the sted through this thimble
bushing to the terminal on the panel marked line
coupling. Replace the panel in the cablnet. ,In
these cases the connectlon lead from the tuner
to the capacltor can be completely enelosed.

Where this 1s not possibley the lead-
In wire from the capacltor may be, rdn” through
the porcelain bushing which 1isyp supplied, for
open wire connectlon to the couplihg capaciltor.
This lead-1n should be connected ftothe terminal
stud marked line coupling. The dnsulation of
this lead-1n cable with respeet to ground must
be much better than 1s ord¥marily employed for
the voltage which exlists betwéen these polnts,
as 1t effectively shunt8 “the reactlive elements
of the resonant circult, at “carrier frequency.
The 1mpedance of this resenant clrcult 1s sever-

al thousand ohms and leakage resulting from rain.

snow, sleet, too long/ a ¥wlead-in wilire, or too
many supporting)y insulators will reduce the
power output of Gthe"™transmitter equipment and
the sensitiyvity of the recelver equipment. This
lead should "noet_“be enclosed in condult, since
the capacltanee off) the lead to ground should be
as small ‘ag’possilble. A cable 1nsulated with a
high grade rubber and sultable for at least 7500
volts service Wls recommended. The actual cur-
rent carrying capaclty of this conductor need
not exXeéed “that of #14 wire. However, for me-
chanical ‘Peasons, a somewhat larger size will
wsually be desirable. A suitable length of #12
cable (29 strands of .0185 wire) with a rubber
tnsulation .308 inch thick 1s supplied with most
eoupling capaclitors for connecting to the car-
rier set or tuner. It 1s recommended that a
copper bonding cable be connected from the
ground frame of the coupling capacltor to the
cabinet of the tuner. This bonding conductor
should be placed parallel with the carrier fre-
quency lead-in cable and approximately one foot
from 1t.

In locatlons where sleet 1s a problem
and the 1lead-1n cable cannot be protected from
it readily, the use of 7/8 inch copper tube, air
dielectric, high frequency, coaxlal, trans-
mission line 1s recommended. This line 1s her-
metically sealed and 1s wunaffected by rain,
sleet, snow, etc.

ADJUSTMENT

The first consideration 1n adjusting
thlis equipment will be the cholce of carrier
frequency. As soon as the operating frequency
and the capacitance of the coupling capacitor
are known the approximate value of inductance in
the tuner necessary for resonance may be cal-
culated by using the formula

1 where L 1s 1inductance in
L = TFC henries, C capacitance in
farads, F 1s frequency in
cycles per second.

Figure 4 1s based upon this equation.
In addition to the capacitance of the coupling
capaclitor, there 1s sometimes an appreclable a-
mount of stray capacltance due to the lead-in
cable from the capacltor to the tuner. Also,
the power transmission hiline may be slightly
reactlve. Appreclable varlation from the values
shown by the curve may be expected 1n any actual
installation. Taps O to 15 on inductance L-1

correspond approximately to millihenries.
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Figure 3
Schematic Connections of the Type JZ Tunerj

Varlometer L-2 has an 1ndactan€e range
of approximately 0.17 to 1.7 milllhenndes. The
sum of the two inductances L-1Qand“L-2 should
be the value 1ndicated by the curveu

In order to get maxinum/deoupling ef-
ficiency, 1t 1s 1mportant that the |proper taps
on transformer T-1 be used.ggThe average power
transmission hiline has af characteristic im-
pedance of 500 ohms. @With a 50 to 55 ohm co-
axlal cable connected between tefminals O and 3,
Inductance L-1 should be comnected to terminal
9 for a 500 ohm hiline< ), Since the hiline impe-
dance at carrler frequencygis somewhat difficult
to measure, 1t 1s Tuswally desirable to assume
the average value gand "operate on tap 9 during
the preliminary tuning.

The proper, adjustments for L-1 and L-2
are determined, 4y ) adjusting them for maximum
current to“the“line coupling capacitor. A test
1link 1s 4provided to facllitate the insertion of
an ammeter im this circult to check the current.
If resonancge 1sy indicated with the variometer
L-2 at ajdlal Setting near 100, 1t 1s advisable
to try oneQleSs millihenry in coll L-1. Con-
versely, 1fY resonance occurs at zero on the
variometer dilal, more 1inductance should be in-
cluded by 1increasing the tap on inductance coil
L-1.

Do not fall to
connect switch S-1 ©before
inductance L-1 or transformer T-1.

open the safety dis-
changing any tap on
Although the

safety gap 5G-1 1s set suffilclently close to
protect the equipment from surges, it 1s possi-
ble for the operator to receilve a severe shock

unless the disconnect switch 1s open.

It will usually be satisfactory to use
the tap on transformer T-1 which results in the
highest current to the coupling capacitor at
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Figure 4
Line Tuning Calibration Curve Showing Approximate
Inductance of Coills L-1 & L-2 to Establish Series
Resonance in Circuit L-1 & L-2 Coupling Capacitor
and Transmission Line.

IN KILOCYCLES

However, 1f two taps glve approxi-
same output, the higher numbered tap
The transformer 1s designed for
Tap 1-23.3
6-165,

resonance.
mately the
should be used.
impedances approximately as follows,
ohms, 2-34.3, 3-52.5, 4-74.2, 5-107,
7-243, 8-363, 9-535, 10-807, 11-1200.

OPERATION

The Type JZ 1llne coupling tuner re-
no actention on the part of the operator
except mailntenance as explalned 1n a separate
section of this book. However, 1f 1t 1s desired
to discontinue the operation of this equipment
for long periods of time, disconnect switch S-1
may be opened.

quires

MAINTENANCE

The Type JZ 1lilne coupling tuner re-
quires almost no malntenance. However, 1t 1s
advisable to 1nspect 1t occasionally to see that
no excesslve corrosion has taken place due to
fumes or condensation of atmospheric moisture.
Although the cablnet 1s weatherproof, 1t 1s u-
sually necessary to clean out the dust and other
dirt at least once a year. In some cases, a
monthly inspection and cleaning 1s required.

Whenever these 1nspectlons are made,
the dial settling and taps should be checked to
see that they have not been disturbed since the
Installation or previous 1nspection was made.
For this purpose, 1t 1s recommended that a tab-
ular record form be prepared similar to that
shown in the adjustment section of thils book ex-
cept that several columns for actual readings
should be provided. The date of each 1nspectlon
as well as the settings observed should be re-
corded on this form. If correspondence with the
manufacturer relative to performance 1s neces-
sary, a copy of thls record should be submitted
with the 1nquiry.
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Figure 5

Installation of the S#867484 Type, JZ
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Tunezyon!

the large base of Westlnghouse Coupling Capacilter.

PARTS LISTS
Shipping Lists for Type JZ LinegCoupling Tuners
Style #867484 fok, ‘mounting on the

capaclitor case I§)alse ldentifled by
as type JZ-3"BL-7502307, Group

coupling
the manufacturer
3, and includes:

1 Line coupling Tuner,/DL-7502307, G-1 and
1 Accessorles Package,fDL-7502307, G-2,
which includes:

1 Spacer, Dwg. 7607208, Pt-12
Strap, Dwg.g7607208, Pt-10
Gaskets, Dwg. 7407831, Pt-1
Bolts)3/8-6 x 3-3/4, Hex. Head C
Alloy #4901-1
Insulator Bushlng, Am. Lava Co.#1175
Céneéctor Stud, 10-32 x 2-5/8 with
5 nuts and 7 washers
Connector Cable, 12 inches Packard
#344 with terminals
Nameplate, #30871

1
2
n

=

1
o
Style #867485 for open wire connection

to coupling capacltor is also 1dentified by
theWmanufacturer as type JZ2-5, DL-7502307, droup
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Figure 6
Outline of the Type JZ Tuner

5, and includes

1 Line Coupling Tuner, DL-7502307, G-1 and

1 Accessories Package, DL-7502307, G-4
which includes:

Insulator Bushing, S#1014436

Gasket, S#651569

Flange, S#776613

Set Screws, S#804514

Pressure Ring, S#776603

Can Cement, 2 1bs. #693

Ground Terminal Lug, Burndy #QA4C-F

Nameplate, #30871

R HHRF D e

Style #867486 for coaxial 1line con-
nection to coupling capacitor 1s also 1dentifiled
by the manufacturer as type .72-7, DL-7502307,
Group 7, and 1includes:

1 Line Coupling Tuner, DL-7502307, G-1 and
1 Accessories Package, DL-7502307, G-6,
which includes:

1 End Seal, Isolantite #352B

1 Ground Connector, Dwg. 7607208, Pt-11

1 Line Connector, 12 1nches, Packard

#344 with terminals
1 Gasket, Dwg. 7407831, Pt-2
1 Nameplate, #30871




TYPE JZ TUNER

TYPE JZ LINE COUPLING TUNER ADJUSTMENT DATA

The data shown in thils table are correct for the condltions of frequency, coupling cap or, and
characteristic impedance indicated. At 1installation, the actual conditlons and adjust tings
should be recorded.

Condition or Adjustment Units Max. Norm. . Actual
Carrier Frequency Kilocycles 101 100

Line Coupling Capacitance Microfarads .0011 .001 .

Equivalent Hillne Resistance Ohms 550 500 450 _
Coaxial Cable Impedance Ohms 55 52 50 —
Inductance Indicated By Tap L-1 Millihenriles 2 1 9L -
Tuning Variometer L-2 Dial 100 50 0

Hiline Tap on Transformer T-1 Tap 10 9 8

Cable Tap On Transformer T-1 Tap 3 3

COMPONENT PARTS OF TYPE JZ LINE COUPLING TUNER

Symbol Name Rating D on Supplier
L-1 Inductance 15MH Dwg. 77 1 -1 W

L-2 Variometer .17-1.7MH Dwg. 770 , G-1 W

S-1 Disconnect Switch 30A250V S#5 W
SG-1 Protector Gap Discs. S#94g" ica S#948956 W

T-1 Transformer 50-150 Kec. Auto L 8p 382506 W

The Westinghouse Electric and Manufacturing Company 1s prepa to supply any of the listed parts for
use 1n servicing this equipment. Orders should specify t are for Type JZ Line Coupling Tuner
and mention the circult symbol. All orders must specify/th ing and supplier's designation.
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WESTINGHOUSE
POWER L INE CARRIER RELAYING
TYPE JZ LINE COUPL ING TUNER

STYLES 867484, 867485, & 867486
0.2 - 15 MILLIHENRIES
50 - 150 KILOCYCLES

SAFETY WARNING!
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ALWAYS OPEN SAFETY DISCONNECT SWITCH S-1 BEFO T@ ANY TAP ON INDUCTANCE

COIL L-1 OR TRANSFORMER T-1. ALWAYS CLOSE THE SA
LING CAPACITOR BEFORE TOUCHING SAFETY GAP
FROM THE CABINET.
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TYPE JZ LINE COUPL ING TUNER

APPL ICATION
THE TYPE JZ LINE COUPLING TUNER WAS DESIGNED PRIMARILY FOR USE WITH POWER.LINE
CARRIER RELAYING EQUIPMENT. WHEN USED IN CONJUNCTION WITH EITHER A TYrPeE GO, 0R
TYPE JY TRANSMITTER-RECEIVER, THE TYPE JZ TUNER IS SUITAB_E FOR COUPLING THROUGH
A COUPLING CAPACITOR HAVING ANY CAPACITANCE BETWEEN .0007 MFD. AND .002 MFD. T0
ANY HILINE HAVING A CHARACTERISTIC IMPEDENCE MEASURED AT A CARRIER FREQUENGY BE-
TWEEN 50 AND 150 kc. OF BETWEEN 25 AND 1000 OHMS. WHILE IT 1S INTENDED THAT CO-

AXIAL CABLE HAVING A CHARACTERISTIC IMPEDENCE OF 50 TOo 55 OHMS SHOUUD BE USED FOR
THE CONNECTION BETWEEN THE TRANSMITTER-RECEIVER AND THE TUNER4 ANY AfO0W)LOSS (AT
CARRIER FREQUENCIES) CIRCUIT MAY BE SUBSTITUTED PROVIDED THAT JHE CHARACTERISTIC
IMPEDENCE 1S BETWEEN 25 AND 1000 oHMS.

CONSTRUCTION

THE TYPE JZ LINE COUPLING TUNER IS IDENTIFIED AS STYuE #867484 FOR MOUNTING ON
THE COUPLING CAPACITOR BASE. STyLE #867485 FOR OPEN WARE CONNECTION TO THE COUP-
LING CAPACITOR. STYLE #867486 FOR COAXIAL LINE CONNECTION TO THE COUPLING CAPAC-
I TOR. THE GENERAL APPEARANCE AND CONSTRUCTION Of /THIS TUNER IS SHOWN BY THE
PHOTOGRAPHS., ALL OF THE ELECTRICAL COMPONENTS, ARE MOUNTED ON A SINGLE VERTICAL
PANEL CONTAINED IN A WEATHERPROOF CABINET FOR QUWDOORMOUNTING. THE OUTLINE AND
MOUNTING DIMENSIONS ARE AS SHOWN BY DRAWING 77078329, THE ELECTRICAL CIRCUITS ARE
AS *NDICATED SCHEMATICALLY BY DRAWING 7407824, IHE FUNCTION OF TRANSFORMER T-1
IS TO COUPLE THE UNEQUAL CHARACTERISTIC {MPEDENCESy)OF THE POWER TRANSMISSION HI-
LINE AND THE COAXIAL CABLE WITH HIGH POWERMTRANSFER EFFICIENCY. THE FUNCTION OF
INDUCTANCES L-1 AND L-2 1S TO CANCEL THE REAQLANCE OF THE COUPLING CAPACITOR. By
MAKING THE TOTAL REACTANCE OF THESE INDUCTANECES EQUAL TO THE REACTANCE OF THE
LINE COUPLING CAPACITOR, SERIES RESONANCE WS, OBTAINED. THE RESULT 1S THAT IN EF-
FECT, TRANSFORMER T-1 IS CONNECTED DAREGTLYP TO THE HILINE AT CARRIER FREQUENCY.

INSTALLATION

THE TYPE JZ LINE COUPLING TUMNER AS SUPPLIED INCLUDES AN ACCESORY PACKAGE IN
ACDITION TO THE MAIN CABINEST. IHE ITEMS RECEIVED SHOULD BE CAREFULLY CHECKED
AGAINST THE PARTS LIST INCOUDED) IN THIS BOOK AND ALSO AGAINST THE ORDER OR RE-
QUISITION FOR THE EQUIPMENT. ANY SHORTAGE SHOULD BE REPORTED IMMEDIATELY TO THE
TRANSPORTATION COMPANY AND TO, THE NEAREST DISTRICT OFFICE OF THE MANUFACTURER.
THE EQUIPMENT SHOULD "BE VERY /JCAREFULLY CHECKED FOR DAMAGED OR MISSING PARTS AND
PARTICULAR ATTENTION SHOULD BE GIVEN TO ANY PARTS WHICH HAVE BECOME LOOSE IN SHIP=-
MENT OR WIRES WHICH HAVE BROKEN DUE TO VIBRATION.

THE TUNER SHOULD BERMOUNTED AS NEAR TO THE LINE COUPLING CAPACITOR AS POSSIBLE.
IF A PEDESTAL TYREWOF QAPACITOR IS USED, IT WILL, IN SOME CASES, BE DESIRABLE TO
BOLT THE TUNER DHRECTLY TO THE BASE OF THE CAPACITOR. To INSTALL THE TUNER, RE-
MOVE THE PANEL ON_ WHICH ALL OF THE ELECTRICAL COMPONENTS ARE MOUNTED FROM THE
CABINET. REMOVE)THE PLATE ON THE COUPLING CAPACITOR BASE OPPOSITE THE GROUNDING
SWITCH. A SPACER, REINFORCING STRIP, TWO GASKETS, AND FOUR BOLTS ARE PROVIDED.
PLACE THEQREUNFORCING STRIP INSIDE THE TUNER BOX TO AID IN MAKING THE TOP GASKET
TIGHT. PLUAGE THE FOUR BOLTS IN THE CORNER HOLES. THIS WILL LOCATE THE SPACER.
Use THE WNSULWTOR BUSHING AND STUD SUPPLIED WITH THIS STYLE WHERE THE CONNECTION
LEAD{ PASSES sTHROUGH THE BACK OF THE TUNER CABINET. ASSEMBLE THE TWO PARTS OF
THIS THUMBLE(AND PLUG BUSHING THROUGH THE KNOCKOUT HOLE IN THE CABINET. CoNNECT
THE LEADQPWHICH IS SUPPLIED FROM THE STUD THROUGH THIS THIMBLE BUSHING TO THE
TERMINAL ON THE PANEL MARKED LINE COUPLING. REPLACE THE PANEL IN THE CABINET.
[N THESE CASES THE CONNECTION LEAD FROM THE TUNER TO THE CAPACITOR CAN BE COM-
PLETELY, ENCLOSED.

WHERE THIS 1S NOT POSSIBLE, THE LEAD-IN WIRE FROM THE CAPACITOR MAY BE RUN THROUGH
RHE PORCELAIN BUSHING WHICH 1S SUPPLIED, FOR OPEN WIRE CONNECTION TO THE COUPLING
CAPACITOR. THIS LEAD=-IN SHOULD BE CONNECTED TO THE TERMINAL STUD MARKED L INE
COUPL ING. THE INSULATION OF THIS LEAD-IN CABLE WITH RESPECT TO GROUND MUST BE
MUCH BETTER THAN 1S ORDINARILY EMPLOYED FOR THE VOLTAGE WHICH EXISTS BETWEEN
THESE POINTS, AS IT EFFECTIVELY SHUNTS THE REACTIVE ELEMENTS OF THE RESONANT CIR-
CUIT AT CARRIER FREQUENCY. THE IMPEDENCE OF THIS RESONANT CIRCUIT [} SEVERAL
THOUSAND OHMS AND LEAKAGE RESULTING FROM RAIN, SNOW, SLEET, TOO LONG A LEAD=-IN






WIRE, OR TOO MANY SUPPORTING INSULATORS WILL REDUCE THE POWER OUTPUT OF THE TRANS-=
MITTER EQUIPMENT AND THE SENSITIVITY OF THE RECEIVER EQUIPMENT. THIS LEAD SHOULD
NOT BE ENCLOSED IN CONDUIT, SINCE THE CAPACITANCE OF THE LEAD TO GROUND SHOULD( BE
AS SMALL AS POSSIBLE. A CABLE INSULATED WITH A HIGH GRADE RUBBER AND SUITABLE
FOR AT LEAST 7500 vOLTS SERVICE 1S RECOMMENDED. THE ACTUAL CURRENT CARRYING CAR=
ACITY OF THIS CONDUCTOR NEED NOT EXCEED THAT OF #14 WIRE. HOWEVER FOR MECHANICAL
REASONS, A SOMEWHAT LARGER SIZE WILL USUALLY BE DESIRABLE. A SUITABLE LENGTH OF
#12 caBLe (19 STRANDS OF .0I85 WIRE) WITH A RUBBER INSULATION .308 INCH THICK IS
SUPPLIED WITH MOST COUPLING CAPACITORS FOR CONNECTING TO THE CARRIER SET OR TUN-
ER. |T 1S RECOMMENDED THAT A COPPER BONDING CABLE BE CONNECTED FROM{ THE. GROUND
FRAME OF THE COUPLING CAPACITOR TO THE CABINET OF THE TUNER. THISgBONDJING | CONDUC-
TOR SHOULD BE PLACED PARALLEL WITH THE CARRIER FREQUENCY LEAD-IN CABLE AND APPROX*
IMATELY ONE FOOT FROM IT.

IN LOCATIONS WHERE SLEET 1S A PROBLEM AND THE LEAD-IN CABLE CANNOT)BE PROTECTED
FROM IT READILY, THE USE OF 7/8 INCH COPPER TUBE, AIR DIELECTRWC, (HIGH FREQUENCY,
COAXIAL, TRANSMISSION LINE IS RECOMMENDED. THIS LINE IS HERMETKCALLY SEALED AND
IS UNAFFECTED BY RAIN, SLEET, SNOW, ETC.

ADJUSTMENT

THE FIRST CONSIDERATION IN ADJUSTING THIS EQUIPMENTOWI Lly/BE THE CHOICE OF CARRIER
FREQUENCY. AS SOON AS THE OPERATING FREQUENCY AND THEWCAPACITANCE OF THE COUPLING
CAPLZiTUR ARE KNOWN THE APPROXIMATE VALUE Of "RNDUCTANCE 1IN THE TUNER NECESSARY
FOR RESONANCE MAY BE CALCULATED BY USING THE FORMULAL

1 WHERE L 1S INDUCTANCE IN HENRIES
L= Zﬁq??zf C%'s CAPACITANCE IN FARADS
FF IS FREQUENCY IN CYCLES PER SECOND

CURVE 226391 1S BASED UPON THIS EQUATION, IN ADDITION TO THE CAPACITANCE OF THE
COUPLING CAPACITOR, THERE 1S SOMET WMESHOAN APPRECIABLE AMOUNT OF STRAY CAPACITANCE
DUE TO THE LEAD-IN CABLE FROM THE JCAPACITOR TO THE TUNER. ALSO, THE POWER TRANS-
MISSION HILINE MAY BE SLIGHTLY REACTAVE. APPRECIABLE VARIATION FROM THE VALUES
SHOWN BY THE CURVE MAY BE EXPECERED “IN ANY ACTUAL INSTALLATION.  TAPs O 71O 15 oN
INDUCTANCE L-1 CORRESPOND APPROXIMATELY) TO MILLIHENRIES.

VARIOMETER L-2 HAS AN INDUCTANCE /RANGE OF APPROXIMATELY 0.17 T0 1.7 MILLIHENRIES.,
THE SUM OF THE TWO INDUCTANCES L -/ AND L-2 SHOULD BE THE VALUE INDICATED BY THE
CURVE.

IN ORDER TO GET MAXIMUM COUPLING EFFICIENCY, IT IS IMPORTANT THAT THE PROPER TAPS
ON TRANSFORMER T-1 BE USEDY THE AVERAGE POWER TRANSMISSION HILINE HAS A CHARAC-
TERISTIC IMPEDENCE OF 500 OHMs. WiTH A 50 To 55 OHM COAXIAL CABLE CONNECTED BE-
TWEEN TERMINALS O ANDA3, 9 INDUCTANCE L-1 SHOULD BE CONNECTED TO TERMINAL 9 FOR A
500 OHM HILINE. SINCEWIHE HILINE IMPEDENCE AT CARRIER FREQUENCY 1S SOMEWHAT DIF=-
FICULT TO MEASURE, #f7 1SWUSUALLY DESIRABLE TO ASSUME THE AVERAGE VALUE AND OPER-
ATE ON TAP 9 DURING THE)\PRELIMINARY TUNING.

THE PROPER ADJUSTMENTS FOR L-1 AND L-2 ARE DETERMINED BY ADJUSTING THEM FOR MAXI|-=-
MUM CURRENT TO[ THE LTINE COUPLING CAPACITOR. A TEST LINK IS PROVIDED TO FACILI-
TATE THE_INSERTIONS OF AN AMMETER IN THIS CIRCUIT TO CHECK THE CURRENT. IF
RESONANCE( IS TNDICATED WITH THE VARIOMETER L-2 AT A DIAL SETTING NEAR 100, 1T 1s
ADVISABKE TQO) TRYDPONE LESS MILLIHENRY IN colL L-1. CONVERSELY, IF RESONANCE OCCURS
AT ZERO ,ONATHE #/ARIOMETER DIAL, MORE INDUCTANCE SHOULD BE INCLUDED BY INCREASING
THE TAP ON_INDWCTANCE colIL L-1. :

Do NOT FAIL TO OPEN THE SAFETY DISCONNECT SWITCH S-1 BEFORE CHANGING ANY TAP ON
INDUCTANCE L-1 OR TRANSFORMER T-1. ALTHOUGH THE SAFETY GAP SG-1 1S SET SUFFI=-
CIENTLY ©LOSE TO PROTECT THE EQUIPMENT FROM SURGES, IT IS POSSIBLE FOR THE OPERA-
TOR TO RECEIVE A SEVERE SHOCK UNLESS THE DISCONNECT SWITCH IS OPEN.

I TuWiLL USUALLY BE SATISFACTORY TO USE THE TAP ON TRANSFORMER T-| WHICH RESULTS
IN, THE HIGHEST CURRENT TO THE COUPLING CAPACITOR AT RESONANCE. HOWEVER, IF Two
TAPS GIVE APPROXIMATELY THE SAME OUTPUT, THE HIGHER NUMBERED TAP SHOULD BE USED.
THE TRANSFORMER IS DESIGNED FOR IMPEDENCES APPROXIMATELY AS FOL OWS. Tap 1-23.3
OHMS, 2-34.3, 3-52.5, 4-74.2, 5-107, 6-165, 7-243, 8-363, 9-535, 10-807, 11-1200.






TYPE JZ LINE COUPLING TUNER ADJUSTMENT DATA

THE DATA SHOWN IN THIS TABLE ARE CORRECT FOR THE CONDITIONS OF FREQUENCY, COUP -
LING CAPACITOR, AND CHARACTERISTIC IMPEDENCE INDICATED. AT INSTALLATION, THE
ACTUAL CONDITIONS AND ADJUSTMENT SETTINGS SHOULD BE RECORDED.

CONDITION OR ADJUSTMENT UNITS MAX. NORM. MIN. AcTuAL
CARRIER FREQUENCY KiLoCcYCLES 101 100 99
LiNe CouPLING CAPACITANCE MicroFARADS .0011 .001 . 0009
EQUIVALENT HILINE RESISTANCE OHMs 550 500 450
Coaxi1AL CABLE |IMPEDENCE OHMs 55 52 50
INDUCTANCE INDICATED TY TAP L-l MILLIHENRIES 2 | |
TUNING VARIOMETER L -2 DiaL 100 50 0
HiLiNE TAP ON TRANSFORMER T-1 Tap 10 9 8
CABLE TAP ON TRANSFORMER T-1 Tap 3 3 3
OPERAT |ON

THE TYPE JZ LINE COUPLING TUNER REQUIRES NO ATTENTION/AON/ THE PART OF THE OPERATOR
EXCEPT MAINTENANCE AS EXPLAINED IN A SEPARATE SECIWONTOF THIS BOOK. HOWEVER, IF
IT IS DESIRED TO DISCONTINUE THE OPERATION OF THISTEQUIRMENT FOR LONG PERIODS OF
TIME, DISCONNECT SWITCH S-1 MAY BE OPENED.

MA INTENANGE

THE TYPE JZ LINE COUPLING TUNER REQUIRES JALMOST?NO MAINTENANCE. HOWEVER, IT IS
ADVISABLE TO INSPECT IT OCCASIONALLY TO SEE THAT NO EXCESSIVE CORROSION HAS TAKEN
PLACE DUE TO FUMES OR CONDENSATION OF “ATMOSPHERIC MOISTURE. ALTHOUGH THE CABINET
IS WEATHERPROOF, IT IS USUALLY NECESSARY TO CLEAN OUT THE DUST AND OTHER DIRT AT
LEAST ONCE A YEAR. |IN SOME CASES,JA MONTHLY INSPECTION AND CLEANING IS REQUIRED,

WHENEVER THESE INSPECTIONS ARE MADE), THE DIAL SETTING AND TAPS SHOULD BE CHECKED
TO SEE THAT THEY HAVE NOT BEEN OWMSTRUBED SINCE THE INSTALLATION OR PREVIOUS IN~
SPECTION WAS MADE. FOR THIS RURPOSE, IT IS RECOMMENDED THAT A TABULAR RECORD
FORM BE PREPARED SIMILAR TO THAT/SHOWN IN THE ADJUSTMENT SECTION OF THIS BOOK EX-
CEPT THAT SEVERAL COLUMNS FOR ACTUAL READINGS SHOULD BE PROVIDED. THE DATE oOF
EACH INSPECTION AS WELL ,AS THE SETTINGS OBSERVED SHOULD BE RECORDED ON THIS FORM.
|F CORRESPONDENCE WITH THE, MANUFACTURER RELATIVE TO PERFORMANCE 1S NECESSARY, A
COPY OF THIS RECORD SHOULD “BE SUBMITTED WITH THE INQUIRY.

PARTS LISTS

SHIPPING L1sTS FOR TYPE JZ LINE COUPLING TUNERS

STYLE #867484), FOR.MOUNTING ON THE COUPLING CAPACITOR CASE IS ALSO IDENTIFIED BY
THE MANUFACTURER AS TYPE JZ-3 DL-7502307, GROUP 3, AND INCLUDES
1 LONE CouPtiNg TuNeErR, DL-7502307, G-1 AND
1 AccelSsorgEs PACKAGE, DL-7502307, G-2, WHICH INCLUDES
1 SpAcer, Dwae. 7607208, P1-12
19SfrraP, Dwe. 7607208, P1-10
2 GAskeTs, Dwe. 7407831, P1-1|
4 BoLTts 3/8- 6 x 3-3/4, Hex Heap C ALLoy #4901-1
1 INSULATOR BusHING, AM. LAva Co. #1175
1 CONNECTOR STuD, 10-32 x 2-5/8 WITH 5 NUTS AND 7 WASHERS
1 CoNNECTOR CABLE, 12 INCHES PACKARD #344 WITH TERMINALS
| NAMEPLATE, #30871

STYLE #867485 FOR OPEN WIRE CONNECTION TO COUPLING CAPACITOR IS ALSO IDENTIFIED
BY THE MANUFACTURER AS TYPE JZ-5, DL-7502307, GROuUP 5, AND INCLUDES

1 LiNe CouPLING TuNER, DL-7502307, G-1 AND

1 AccessorRIES PACkAGE, DL-7502307, G-4, WHICH INCLUDES






INSULATOR BUSHING, STYLE #1014436

GASKET, STYLE #651569 s
FLANGE, STYLE #776613

SET ScREWS, STYLE #804514

PRESSURE RING, STYLE #776603

CAN CEMENT, 2 LBS. #693 \

GROUND TERMINAL Lug, BURNDY #QA4C-F

NAMEPLATE, #30871
STYLE #867486 FOR COAXIAL LINE CONNECTION TO COUPLING CAPAC] ALSO IDENTI-

—_——m i et ) = -

FIED BY THE MANUFACTURER AS TYPE JZ-7, DL-7502307, GROUP 7, AND LUDES
1 LiNe CoupLING Tuner, DL-7502307, G-1 AND
1 AccessoRIES PackAaGE, DL-7502307, G-6, WHICH INCLUD
| END SEAL, ISOLANTITE #352B
1 GRounDp CoNNECTOR, Dwa. 7607208, Pt1-11
1 LiNe CONNECTOR, 12 INCHES, PACKARD #344 w INALS

| GaskeT, Dwg, 7407831, Pt1-2
1 NAMEPLATE, #30871

COMPONENT PARTS OF TYPE JZ

SyMBOL NAME RATING \ DESIGNATION SUPPLIER
L-1 INDUCTANCE 15MH Dwe. 7707816, G-I W
L-2 VARIOMETER A7-1.™M Dwa. 7705336, G-I W
S-1 DISCONNECT SWITCH 30A S#554195 W
SG-1 PROTECTOR GAP Discs S#949357, Mica S#948956 W
T-1 TRANSFORMER S c. Auto L Spec. 382506 W
THE WESTINGHOUSE ELECTRIC AND MAN (4 ING COMPANY IS PREPARED TO SUPPLY ANY OF

[ THIS EQUIPMENT. ORDERS SHOULD SPECIFY THAT
TUNER AND MENTION THE CIRCUIT SYMBOL. ALL
SUPPLIER'S DESIGNATION.

THE LISTED PARTS FOR USE IN SER
THEY ARE FOR TYPE JZ LINE cQuUP
ORDERS MUST SPECIFY THE RATING
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INSTALLATION

lLL. 41-646 E

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE JZ LINE COUPLING TUNERS
50 to 150 and 150 to 300 Kilocycles

CAUTION Before working on this equipment
turn off the power supply to the carrier
equipment and ground or open circuit the R.F.
lead to the coupling capacitor.

APPLICATION

The Type JZ Line Coupling Tuners are a
combination impedance matching and tuning de-
vice to provide, in conjunction with a
coupling capacitor, 1low 1loss coupling of a
carrier transmitter-receiver to a power line.
The tuners are sultable for coupling (to a
hiline) through a coupling capacitor having
any capacitance between .0007 mfd and .Q0%
mfd. These tuners are most often useds fon
phase-to-ground coupling, or for a phase~to-
ground carrier by-pass. The tuner  wIlildmatch
impedances between 25 and 1300 ohms, a@mnd “Will
handle a 37.5 watt unmodulated sigral, oy 100
watts peak power of a modulated signal.

CONSTRUCTION

The 50-150 KC type JZ lane coupling tuner is
identified as Style #867484ANfor mounting on
the coupling capacitory basg; Style #8674854A
for open wire connection) to the coupling
capacitor; Style #867486& for coaxial cable
connection to thed coupling capacitor. The
150-300 KC I'ypé,JZ tufier is Style #1352340 for
any mounting. , Thils unit is provided with ac-
cessory 4packége Style #867729A for direct con-
nection, omy Style #1352445 accessories for
cable or open wire connection. The accesso-
ries include the items 1listed in this I. L.
under Parts List for the 50-150 KC tuners.
AllVef the electrical components are mounted
on Y& ) single vertical panel contained in a

weather-proof cabinet for outdoor mounting.

The outline and mounting dimensions are

shown 1in figure 5. The -electrical circuits

SUPERSEDES L. 41-646D

are as 1ndicated sghematically in figure 1.
The function of transformer T-1 is to couple
the unequal charactempistic 1impedances of the
power transmissfon hiline and the coaxilal
cable with higher power transfer efficiency.
The function“jof inductances L-1 and L-2 is to
cancel the reactance of the coupling
capaeltop. / By making the total reactance of
these)Inductances equal to the reactance ~of
the 1ine coupling capacitor, series resonance
ishobtained. The result 1s that 1in effect,
transflermer T-1 is connected directly to the

hiTiné at carrier frequency.

INSTALLATION

The type « line coupling tuner as supplied
includes an accessory package 1in addition to
the main cabinet. The items received should
be carefully checked against the Parts List
included 1in this book and also against the
order or requisition for the equipment. Any
shortage should be reported immediately to the
transportation company and to the nearest
district office of the manufacturer. The
equipment should be very carefully checked for
damaged or missing parts and particular at-
tention should be given to any parts which
have become 1loose in shipment or wires which
have broken due to vibration.

The tuner should be mounted as near to the
line coupling capacitor as possible. The base
of the type PCA capacltor potential device, or
the type PC carrier current coupling device
with the 1large base are arranged so that a
tuner can be fastened to it as shown in figure
4. To 1install the tuner, remove from the
cabinet the panel on which all of the electri-
cal components are mounted. Remove the plate
on the coupling capacitor base opposite the
ground switch. A spacer, reinforcing strip,

EFFECTIVE FEBRUARY 1949



TYPE JZ LINE TUNER
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Fig. 1—Internal Schematic of Type JZ Tuner.

two gaskets, and four bolts are provided.
Place the reinforcing strip inside the tuner
box to aid 1in making the top gasket tight.
Place the four bolts 1in the corner holes.
This will locate the spacer. Use the 1nsu-
lator bushing and stud supplied with thig
style where the connectlion lead passes through
the back of the tuner cabinet. Assemble the
two parts of this thimble and plug bushing
through the knockout hole 1n the cabinet.
Connect the lead which is supplied from (the
stud through this thimble bushing/to the
terminal on the panel marked "LinegCoupling"

In, these

cases the connection 1lead frem the tuner to

Replace the panel 1n the cabinet.

the capacitor can be completely enclosed.

Where this 1s not possiblejjthe lead-in wire
from the capacitor may bée zun through the
porcelain bushing whichWis supplied, for open
wire connection £0 thejcoupling capacitor.
This lead-in should dbe connected to the termi-
The insu-
lation of this lead=-in cable with respect to

ground must be much better than is ordinarily

nal stud marked WLinefCoupling.”

employed for thefjvoltage which exists between
these points, as 1t effectively shunts the
reactive Weleéments of the resonant circuit at
carriery, frequency. The 1impedance of this
resonant circult 1s several thousand ohms and
leakagé ) resulting from rain, snow, sleet, too

2

long @4 lead-in wire, or too many supporting
insulators, wlll reduce the power output of
the t®ransmitter equipment and the sensitivity
offthe regeiver equipment. This 1lead should
not 4/ be” enclosed in condult, since the
capaedtance of the 1lead to ground should
A cable insulated
with a high grade rubber and suilitable for at

be as small as possible.

least 7500 volts service is recommended. The
actual current carrying capacity of this con-
ductor need not exceed that of #1l4 wire.
However, for mechanical reasons, a somewhat
larger size will wusually be desirable. A
suitable 1length of #12 cable (19 strands of
.0185 wire) with a rubber insulation .308 inch
thick 1is supplied with most coupling capaci-
tors for connecting to the carrier set or
tuner. It 1s recommended that copper bonding
cable be connected from the ground frame of
the coupling capacitor to the cabdnet of the
tuner. This bonding conductor should be
placed parallel with the carrier frequency
lead-in cable and approximately one foot from

it.

In locations where sleet is a problem and
the lead-in cable cannot be protected from 1t
readily, the use of 7/8 inch copper tube, air
di-electric, high frequency, coaxlial, trans-
mission line 1s recommended. This 1line 1is

hermetically sealed and 1s unaffected by rain,
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Fig. 2—Typical Frequency-Inductance Curves of the 50-
150 Kc. Line Tuner.

sleet, snow, etc.

ADJUSTMENTS

The first
equipment will

consideration in
be the
As soon as

adjust’ng this
choice of] carrier fre-
quency. the Operating frequency
and the capaclitance of "the ‘@upding capacitor
are known the approximdte Value of inductance
in the tuner

nece§saryfor resonance may be

calculated by using theyformula:

L = 25 Where L isQinductance in millihenriles,
P 1s
frequenéy in kilocycles per second.

F2C C capdeitahce in microfarads,

Figures 2 and 3 are Dbased
Infaddition to the
the coupling capacitor, there 1s sometimes an

upon this
equationg capacitance of
appreciable amount of stray capacitance due to
the Jead-in
Also, the
may be slightly

cable from the capacitor to the

tuner. power transmission hiline
reactive. Appreciable vari-
ation from the values shown by the curves may
installation. Tap

on inductance L-1 correspond approxi-

be expected in any actual

numbers

Fig. 3—Typical Frequency-Inductance Curves of the 150-
300 Kc. Line Tuner.

mately to millihenries.

Variometer L-2 has sufficient inductance to
cover the range between taps on the tapped in-
The sum of the

should be the value indicated by

ductance L-1. two inductances
L-1 and L-2
the curve.

Whenever using tap 8 or 1lower,

connect the shorting link provided between the
used tap and tap 15.
than 8, connect both ends of the shorting link

to terminal 15.

When using a tap higher

For 150-300 KC operation, refer to figure 5.
Fixed C-1 should be
the two following conditions:

capacitor unshorted for

1. If the above 200 KC when
using a 0.002 mfd coupling capacitor.

frequency 1is

2. If the 210 KC when

using a 0.004 mfd coupling capacitor.

frequency 1s above

In order to get maximum coupling efficiency,
it is important that the proper taps on trans-
former T-1 be used.

The average power trans-

mission hiline has a characteristic impedance

3
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Fig. 4—Installation of the S#867484 Type, JZ Tuner on the
large base of Westinghouse Coupling Capa€itor.

of 500 to 600 ohms for phase-to-ground gfa@rriex
relaying operation where line traps lare uged
and carrier 1is fed into only a single=line.
With communication
if line

dance

or telemetering chamnels,
the Input impe-
beeaused of the

traps are not used,
may be much lower
presence of other lines connected to the bus
at the station.
lance is 50 to 70 ohms.

frequeney’ 1s

The usualgeoaxidl cable impe-
Sdinée the hiline im-
pedance at carrier somevwhat
difficult to measare,, itWis usually desirable

to assume the average values. Use coaxial
cable tap 4 and lineptap 10 for the prelimina-

ry tuning.

Refer to the schematic
spark gap connections. The

diagram Figure 1 and
make the proper

singlggyon, parallel connection is generally
used with low power transmitters, up to 15
watts."WThe serles connection 1s wused with

4

transmitters with a peak power capabllity of
100 watts.
which 1s 100% modulated provides a peak poweF
of 100 watts. the voltage developediils

also dependent on the power 1line

For example, a 25 watt transmitter

Since
impedance,
the serles connectlon must sometlmes be used
with the low-power transmitter, if the power
line 1mpedance 1s high enough 4to cause a
trans-

breakdown of the gaps when carrierds

mitted.

After
made,

all of the connectlons |&re properly
close the cilrcult Gto“wthe
disconnectyswiteh. Turn
(un-modudated)wfat the
frequency, and rotate the tuner
dial. Adjust forgthe

tuner by
closing the on the
transmitter selected
variometer
maximum current to the
coupling capaclfor. 94 test link J-1 1s pro-
vided to faellitate the

ammeter in this edrcult to check the current.

insertion of an

If they current 1s sti1ll 1ncreaslng at zero
on thegdlal, , use a higher numbered tap on the
Inductance. If the maximum current is
obtalned “9at 100 on the dlal, use a 1lower

numbered” tap. The maximum current polnt must
occurwon the marked portion,
closer than 5 or 10 divisions from elther end
of the dial. As the tuning wi1ll usually be
qulte broad, the maximum current polnt may be
difficult to determine. Take dlal readlngs at
current on elther side of the peak cur-
rent and average the dlal readlngs to obtain
the flnal setting. If the
cates resonance at the high end of the

it is preferable to use the former tap.

preferably not

equal

adjacent tap 1ndi-
dial,

Do not fall
switch S-1 changing any tap on 1in-
ductance L-1 or transformer T-1. Although the
sufficlently close to
it 1s

to recelve a severe

to open the safety dilsconnect
before

safety gap SG-1 1s set

protect the equipment from surges,
possible for the operator
shock wunless the disconnect switch 1s open.
It wi1ll usually be satisfactory to use the
tap on transformer T-1 which ©results 1n the
highest current to the coupling capacitor at
However, 1f two taps glve approxi-
the higher

For each transformer tap

resonance.
mately the same output, numbered
tap should be used.
recheck the

change, variometer tuning. The

Sy

[ S

[ .
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transformer is designed for impedances
approximately as follows:

PO e - O €5
2 28 14 26
3 34 17 38
i 42 21 58
5 50 25 82
6 60 30 118
7 75 37.5 185
8 90.5 45.5 272
9 100.5 55.5 ko5

10 124.5 67.5 597

11 164 .5 82.5 8ok

12 200.5 100.5 1300

The above tabulation 1s based on the trans-

former characteristic formula:

z (Pri) N2 (Pri)
Z (Sec) ~ N2 (sec)

In the above formula: Z 1s Impedance 1n
ohms

N 1s number_of
turns

Since the transformer has only omne wWinding,
the section between the transmitter,jor ‘eable
connectlon and ground 1s designated “as the
primary, and the sectlon Ubetweenl the output
tap (connecting to jack J-¥) andidground 1is
the secondary.

The 1line coupling tuner isyproperly adjusted
when the transforme@¥primary and secondary
taps are set for maximum current with the
tuning at resonaneep, “Wock the tuning dial in
posltion, remove the \r-f ammeter, and replace
the link.

OPERATION

The type JZ line coupling tuner requlires no
attentlon) on the part of the operator except
malntenance as explalned 1n the followlng
seetion. However, 1f 1t 1s deslred to dis-
contlinue the operation of thils equipment for
long periods of time, disconnect switch S5-1
may be opened.

KNOCKOUTS iN BOTH SIDES\OF
CABINET PERMIT INSTALLATION

OF FITTINGS N EITHER SIDE.
KNOCKOUT IN BOTTOM FOR
1" CoNDUIT

-3 | 0 s

el

e

;-z‘.\‘ﬁ-,ou\
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2
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Fig. 5—Outlline of the Type JZ Tuner.

MAINTENANCE

The Type JZ line coupling tuner requlres
almost no malntenance. However, 1t 1s ad-
vlisable to inspect 1t occaslonally to see that
no excesslve corroslon has taken place due to
fumes or condensation of atmospheric molsture.
Although the cablnet 1s weatherproof, 1t 1s
usually necessary to clean out the dust and
other dirt at least once a year.

Whenever these 1nspections are made, the
dial settlng and taps should be checked to see
that they have not been dilsturbed since the
installation or prevlious 1lnspectlion was made.
For thils purpose, 1t 1s recommended that a
tabular record form be prepared. The date
of each 1nspectlon as well as the settings
observed should be recorded on thils form. If
correspondence wilith the manufacturer relatlve
to performance 1s necessary, a copy of this
record should be submitted with the inqulry.

PARTS LIST

Shipping Lists for Type JZ Line Coupling

5
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Tuners.

Style #867484A for mounting on the coupling

capaclitor case 1s also ldentified by the manu-
facturer as type JZ-3 DL-7502307, Group 3, and
includes:
1 Line Coupling Tuner, DL-7502307, Gl and
1 Accessoriles Package, DL -7502307, G2, which
includes:
1 Spacer, Dwg. 7607208-G2
1 Strap, Dwg. 7607208, Pt-10 to
2 Gaskets, Dwg. 7407831, Pt-1
8 1ts 3/8-16 x 3-3/4, Hex. Head C Allo 7
Bpits 3/ 3-3/4, ¥

1 Insulator Bushing, Am. Lava Co. #1175

1 Connector Stud, 10-32 x 2-5/8 with 5
nuts and 7 washers

1 Connector Cable, 12 inches Packard #334
with terminals

1 Nameplate, #30871

Style #867485A for open wire connection to
ldentified by the
JZz-5, DL-7502307, Group

coupling capacltor 1s also
manufacturer

5, 1ncludes:

as type

1 Line Coupling Tuner, DL-7502307, G-1 and

E COUPLIN

The data shown 1n thils taple e

gox
.\Qm

1 Accessories Package, DL-7502307, G-4
which includes:

1

[ R R R

Style #867486A for coaxia

Insulator Bushing, S#1014436

Gasket, S#651569

Flange, S#776613

Set Screws, S#804514

Pressure Ring, S#776603 P
Can Cement, 2 lbs., #693

Ground Terminal Lug, Burndy

Nameplate, #30871

connection

coupling

capaclitor 1sqals dentified by
as type JZ-7, -7502307, Group
and includes:

1

1 Accessorie

correct for the conditions of frequency,

manufacturer

DL-7502%07, G-1 and

Line Coupli u!
P e, DL-7502307, G-6

u
solantite #352B
ector, Dwg. 7607208, Pt-11
onnector, 12 inches, Packard
with termilnals
Gasket, Dwg. 7407831, Pt-2
eplate #30871
Plug, Mueller Brass Co.,
249-1/4".

Cat. No.

coupling capaci-

tor, and characteristic 1 d e 1ndicated. At installation, the actual conditions and
adjustment settings s be recorded.
Condition or <Eu f}i Units Max. Norm. Min. Actual
Carrier Frequency Kilocycles 101 100 99
Line Coupling Capacitance Microfarads .001 .001 .0009
Equivalent Hilipe Resistance Ohms 550 500 450
Coaxial ‘Gable Impedance Ohms 55 52 50
ndicated By Tap L-1 Millihenries 2 1 1
riometer L-2 Dial 100 50 0
on Transfcrmer T-1 Tap 10 10 9
ap on Transformer T-1 Tap 4 4 4

i



TYPE JZ LINE TUNER

COMPONENT PARTS OF TYPE

JZ LINE COUPLING TUNER

Diagram Symbol

0- 150
3 Q...
150 KcC 300 KC Required Name ating
L-1 1 Tapped Inductance 5.5 Mh.
L-1 1 " 1.75 "
L-2 1 Variometer 7-1.7 0"
L-2 1 " .053-.575 Mh.
T-1 1 Transformer 50-150 KC
100 Watts Peak
150-300 KC
100 Watts Peak
SG-1 10,000 Amp.
Surge
-1 2 Binding Post
5-1 30A. 240V D.C.

.0011 mfd. '









