
Westinghouse I.L. 41-953A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TT -1 CARRIER ALARM RELAY 

CA UT 10 N Before p utting relays into service, remove 
all blocking which m ay have been in serted for the 
purpose of securing the p arts during shipment. Make 
sure that all moving p arts operate freely. Inspect the 

contacts to see that they are clean and close properly, 
and operate the rel ay to check the settings and elec­

trical connections. 

APPLICATION 

The type TT-l relay i s  an auxiliary used with the 
type HKB relaying system as a carrier alarm rel ay. 
It is connected in the rel ayin g receiver pl ate supply 
cirguit and op er ates upon the recep tion of carrier to 
complete an alarm bell circuit. 

CONSTRUCTION 

The type TT-l relay consists of a telephone type 

relay element mounted in a small semi-flush or pro­
jection moulded case. The rel ay has a single norm ally 
open silver contact brought out to two termin als. The 

rel ay coil is shunted by a resistor and a capacitor in 
p arallel to cancel the effect of the inductance in the 

operation of the HKB relaying system. The relay i s  
not polari zed, and can be connected without regard 

to direction of current flow. 

CHARACTERISTICS 

The p ick-up current of the TT-1 relay is 10 m illi­
amperes d.c. and the dropout is 4 to 6 m illi amperes. 
The p ick-up current is set higher than the s afe mini­
mum receiver current for correct operation of the HKB 
relay. This allows a check on the carrier channel , 

and whenever the TT- l  relay p ick-up, there is suf­
ficient carrier received for proper relay operation. 

The coil circuit d.c. resis tance is 285 ohms. 

INSTALLATION 

The relays should be mounted on switchboard 

p anels or their equivalent in a location free from 

dirt, moisture, excessive vibration and heat. Mount 

the relay vertically by means of the two mounting 
studs. Either of these studs m ay be utili zed for 

grounding the rel ay. The electrical connection s  m ay 

be made direct to the terminals by means of screws 
for steel p anel mounting or to terminal studs f ur­

nished with the rel ay for ebony- asbestos or slate 

p anel mounting. The terminal studs m ay be easily 
removed or inserted by locking two n uts on the studs 
and then turning the proper nut with a wrench. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct operation 
of this rel ay h ave been made at the factory and 
should not be disturbed after receipt by the customer. 

If the adjustments h ave been changed , the rel ay t aken 

apart for repairs, or if it is desired to check the ad­

justments at regular m aintenance p eriods,  the in­
structions below should be followed. 

All contacts should be cleaned periodically. A 
contact burnisher Slll82A836H01 is recommended for 
this p urpose. The use of abrasive material for clean­

ing contacts is not recommended , because of the 
danger of embedding small p artic les in the face of 
the soft silver and thus i mp airing the contact. 

The p ick-up current of the relay is affected by 
two factors: the armature gap, and the contact spring 
tension. The dropout current of the rel ay rs affected 
by the contact spring tension and the residu al gap 
(armature set screw). The dropout of the relay can be 
increased by increasing the residual gap. When this 

is done, the contact g ap and follow must be checked. 

The contact g ap in the de-energized p osition should 

be at least 15 mils. After the contact closes, the 

stationary contact should deflect 5 to 10 mils. 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment, the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I. L. 41-953 
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T Y P E  T Tl RELAY ____________________________________________________________ _ 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable p arts can be 

furnished to the c ustomers who are equipped for 

doing rep air work. When ordering p arts, always give 
the complete n amepl ate d ata. 

Rel ay Styles 

Semi-flush relay------------ -------- --- - 1544594 
Frojection relay-------------- --- ------ - 1544595 

1 5!.§ .. 
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l82A903 

Fig. 2. Outline and Dril ling Plan for Type TT-1 Relay i n  
Semi-fl ush Case. For Reference Only. 

TT-l o--____,11-1 ----.o 
0 0 

.OZ. MFD. 

0 0 

REAR VIEW 23-D-9142 
Fig. ). Internal Schematic of the Type TT-1 Relay. 

l82A904 

Fig. 3. Outline and Dril ling Plan for the Projection Type 
TT-1 Relay. For Reference Only. 

WESTINGHOUSE ELECTRIC CORPORATION 
RELAY • INSTRUMENT DEPARTMENT NEWARK, N. J. 
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Westinghouse 41-949.21A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE JZ 72.36 LINE COUPLING TUNERS 

Two-Frequency Phase-to-Ground Line Coupling Tuner 

--with a two-winding matching transformer 

-for single coaxial cable input 

Type 

JZ 72.36 

JZ 72.360 

JZ 72.364 

Style 

293B336Al7 

290B883A34 

290B883A35 

JZ 72.3640 290B883A36 

SUPPLEMENTARY DATA 

Drawings 
FIGURE !-Schematic 
F IGURE 2-0utline 
F IGU RE 3-Line Coupling Tuner Adjustment 
FIGURE 4-Inductance of Line Tuning Coil 
FIGURE 5 -Frequency Calibration of Trap Circuit 
F IGURE 6--Capacitance of Trap Circuit at Line Tuner Frequency 
F IGURE 7-Carrier Frequency L-C Product 
FIGU RE 8-- Lead-In Bushing Assembly 

CAUTION 
FOR YOUR SAFETY 
DO NOT ATTEMPT TO HANDLE, 
INSTALL, USE OR SERVICE 
THIS PRODUCT BEFORE READING 
INSTRUCTION BOOK 
To Do So Will Lead to Bodily Injury or Property Damage or Both 

Description 

---(see title above) 

-with drain coil 

-with .006 M FO series 
capacitor 

-with .006 M FO. series 
capacitor and drain coil 

References 
899C325 
50- B-7683 
205C475 
358433 
358434 
358436 
358437 
3492A22 

A II possihle contingencies which may arise during installation, operation, or maintenance. and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
infrmnation is desired hy purchaser regarding his particular installation, operation or maintenance of 
his equipment. the local Westinghouse Electric Corporation representative should be contacted. 

Supersedes IL. 41-949.21 
0 Denotes change from superseded issue EFFECTIVE AUGUST 1977 www . 
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SAFETY WARNING 

Protect your life while making adjustments! 
Before handling any part of the electrical circuits: 

I .  Be sure the grounding switch in this assembly 
is in the "grounded" or closed position. 

2. Be sure that all power switches in this 
assembly are turned "off." 

Protect the equipment against damage by not 
applying power until thoroughly familiar with the 
adjustments described in this book. 

APPLICATION 

JZ 72.36 Line Coupling Tuners are designed to provide 
efficient phase-to-ground coupling for two carrier 
frequencies from a single coaxial cable through a single 
coupling capacitor to a power line. 

DESCRIPTION 

Mechanical Description 

The line tuner is mounted in a cabinet suitable for 
outdoor installation. Knockouts are provided on each 
side of the cabinet for the capacitor lead-in bushing. 
Knockouts for I Y2 inch conduit for the coaxial cable 
are located in the bottom of the cabinet. The outline, 
mounting dimensions and the location of the 
knockouts are shown in Fig. 2. 

All electrical components are mounted on a hinged 
panel which can be opened for making the coaxial 
cable, capacitor lead-in and ground connections. The 
grounding switch, spark gap, tuning controls, metering 
jacks and all tap connections are accessible from the 
front of the panel. 

Electrical Description 

The electrical circuit is shown in Fig. I .  The coaxial 
cable connects through Jack, J- 1 to the primary of 
matching transformer, T- 1. The secondary winding of 
the transformer connects through Jack, J-2, to two line 
tuning coils, L- I .  The trap circuit consists of the tapped 
inductance L-2, which has an adjustable powdered-iron 
core, and tuning capacitors C-3 and C-4. Links on the 
front of the panel provide for connecting the tuning 
capacitors in series, one capacitor alone, or both 
capacitors in parallel. The protector unit, consists of an 
adjustable spark gap SG- I and a knife switch S- 1. 

The spark gap protects the equipment from excessive 
voltage surges. The knife switch is provided for 

2 

grounding the lead-in from the coupling capacitor 
while adjustments are being made. 

The JZ 72.364 tuner includes a 0.006-mfd. capacitor in 
series with the output lead to the protector unit. This 
allows the tuner to be used with coupling capacitors up 
to 0.0 I 5 mfd. When a drain coil is supplied with the 
tuner, it is identified as a Type JZ 72.360 tuner. If both 
capacitor and drain coil are included, the tuner is Type 
JZ 72.3640 

CHARACTERISTICS 

Frequency Range: 

Input Impedance: 

Output Impedance: 

Power Rating: 

Coupling Capacitor 
Range: 

30 to 200kHz. 

50 to 70 Ohms 

100 to 1000 Ohms 

I 00 Watts Carrier-U nmod ulated 
25 Watts Carrier- 100% Modulated 

JZ 72.36 - .00075 to .004 mfd. 
JZ 72.364 - .00075 to .0 15 mfd. 

Minimum Frequency 
Separation 25% of the lower frequency 

INSTALLATION 

It is recommended that the Line Tuner be located as 
near to the coupling capacitor as possible. The 
mounting dimensions are shown in Fig. 2. 

Remove the upper knockout from the side of the 
cabinet nearest the coupling capacitor and install the 
porcelain bushing for the capacitor lead-in as described 
in the following section. 

CAUTION 

Before making any connections to this 
equipment, turn off the power switch of the 
carrier transmitter and ground or open circuit the 
lead-in at the coupling capacitor. 

Connections 

0 The assembly of the Style 7 19 B629G0 1 Iead-in bushing 
for the coupling capacitor lead-in in cable is shown in 
Fig. 8. Run the lead-in cable through the bushing and 
into the cabinet. Allow sufficient length of cable to 
connect to the grounding switch contact stud with the 
panel swung open. 

Remove the connection of the tuning unit from the 
terminal stud of the jaw contact of the grounding 
switch. Connect the capacitor lead-in cable to this 
terminal stud using the cable terminal supplied with the 
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bushing. Tighten the nut securely. Replace the 
connection from the tuning unit using the second nut. 
This will permit disconnecting the tuning unit without 
disturbing the coupling capacitor lead-in cable 
connection. 

Coupling Capacitor Lead-In Cable 

Since the lead-in cable between the coupling capacitor 
and the line tuning unit is in a high-impedance carrier­
frequency circuit, care must be exercised to keep the 
leakage to a minimum value. 

The lead-in cable should be supported with as few 
insulators as possible. The insulation of this lead-in 
cable with respect to ground must be much better than 
is ordinarily employed for the voltage which exists 
between these points, as it effectively shunts the 
reactive elements of the resonant circuit at carrier 
'frequency. The impedance of this resonant circuit may 
be as high as five thousand ohms and leakage resulting 
from rain, snow, sleet, too long a lead-in cable, or too 
many supporting insulators will reduce the effective 
power output of the transmitter and the sensitivity of 
the receiver. 

An installation which limits this leakage to a minimum 
will have less signal strength variation under adverse 
conditions, when reliable operation is of the greatest 
value. 

The insulators used for supporting the lead-in cable 
should have at least a 7.5 Kv rating. Care should be 
taken not to break the insul'ation of the cable when 
clamping it to the insulators. At least once a year the 
insulators should be washed to remove the 
accumulation of dirt. 

For the lead-in, use a good quality rubber covered 
cable with a conductor equivalent to No. 14 gauge or 
larger. This cable is usually supplied with the coupling 
capacitor. 

Coaxial Cable 

Two screws are mounted in the left wall of the cabinet 
for securing the coaxial cable. Connect the shield of the 
cable to terminal #2 and the center conductor to 
terminal #3. Connect a good ground to the cabinet and 
to terminal # I  of the terminal board. Ruh a copper 
bonding cable from the cabinet to the base of the 
coupling capacitor. 

Follow the instructions given in Fig. I for the 
connection of the coaxial cables. Remove the shield 
braid so that one to two inches of the inner insulation is 
exposed. The outer jacket of the coaxial cable should 
cover the shield braid as much as possible to insulate it 

I.L. 41-949.21A 

against the high voltage that may exist between the 
shield braid and the tuner cabinet during a fault. 
Connect the cable shield to terminal 2 as indicated in 
Fig. I but do not ground these leads to the tuner 
cabinet. See that the coaxial cable leads are positioned 
so that the exposed portion of the cable shield and its 
lead are spaced away from the metal cabinet proper. 
The coaxial cable is grounded at the carrier equipment 
end only. The use of two-winding transformers allows 
grounding of the coaxial-cable shield braid at the 
carrier-set end only, and this eliminates any path for 
the flow of 60-hertz current (during a ground fault) 
through the coaxial cable and transformer winding. 

PRELIMINARY ADJUSTMENTS 

CAUTION: 

When making any tap adjustments or changing 
any connections in this tuner, make certain that 
the grounding switch is closed. Do not depend on 
the drain coil for personal safety. Do not touch 
any terminal when the transmitter is on. 

The first consideration in adjusting this tuner is to 
determine the two operating frequencies. In general, to 
prevent excessive losses and poor tuning, the higher of 
the two frequencies should be at least 125 per cent of 
the lower frequency. 

The following procedure will determine the 
approximate adjustment of the line tuning coils and 
trap circuit. The section with the single line tuning coil 
should be tuned to the lower frequency while the 
section with the trap and line tuning coil should be 
tuned to the higher frequency. 

For these calculations: 

Fl = lower frequency in KHz. 
F2 = higher frequency in KHz. 

*Co = capacitance in M MF of coupling capacitor. 
Ct = capacitance in M M F of trap circuit at frequency 

F2. 
L l  = inductance in MH of tuning coil for frequency 

F l .  
L2 = inductance in M H of tuning coil for frequency 

F2. 
Lh = inductance in M H required to resonate 

capacitance Co at frequency F2. 
Lc = inductance in M H required to compensate 

capacitance Ct at frequency F2. 
Lp = inductance in parallel with inductance Ll to 

resonate coupling capacitor Co at frequency F2. 

*For the JZ 72.364 and JZ 72.364D Tuners, Co is the 
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series combination of C5(.006 MFD) and the coupling 
capacitor. For this case use the formula 

_ (.006) (value of coupling capacitor) 
Co -

(.006) + (value of coupling capacitor) 

Matching 
Transformer 

Taps 
Coaxial 

�ap 
__ 

2 
3 
2 
3 
2 
3 
2 
3 

Line 
Tl Taps Impedance 

4-5 100 
4-5 139 
6-7 193 
6-7 268 
8-9 372 
8-9 517 

10-11 720 
10-11 1000 

The average power line impedance is 500 to 600 ohms, 
and the usual coaxial cable impedance is 50 to 70 ohms. 
If the impedance of power line is known, connect the 
TUNER and COAX leads of the transformer to the 
corresponding taps. If the power line impedance is not 
known. connect the COAX lead to tap 3 and the 
TUNER leads to taps 8 and 9. 

A. Calculation of adjustment for the lower-frequency 
section. 

I. Refer to Fig. 7 and determine the LC product 
for frequency Fl. 

2. Divide the LC product by the value in micro­
microfarads of the coupling capacitor Co. 

LC 
L1 = ---co = MH inductance for resonance at Fl. 

3. Refer to Fig. 4 for the tap number on the line 
tuning coil for this value of inductance. 

B. Calculation of adjustment for the higher frequency 
section. 

4 

I .  Refer to Fig. 5 for the capacitor combination 
and the trap coil tap number required to tunc 
the trap circuit to frequency F l .  

2 .  Determine the percentage that the trap 
frequency Fl is below the line tuner frequency 
F2 by using the following formula: 

F2- F l  

F2 
X 100 = percentage 

3. Refer to Fig. 6 and determine the capacitance, 
Ct, of the trap circuit, for the trap tuning 
capacitance. and per cent separation determined 
above. 

4. Refer to Fig. 7 and determine the LC product 
for frequency F2 .. 

5. Divide the LC product by the value of 
capacitance determined above to obtain the 
inductance value, LC, required in the tuning coil 
to compensate for the capacitance of the trap 
circuit. 

LC 
Lc =---ct = MH inductance 

6. Divide the LC product by the value in micro­
microfarads of the coupling capacitor to 
determine the inductance value, LC, required to 
resonate the coupling capacitor at frequency F2. 

Lh= �= MH inductance 
Co 

7. Calculate the value of inductance, Lp, which 
must be paralleled with the inductance, L l ,  of 
the low frequency section (from A-2 above) to 
obtain the inductance, Lh, determined above. 

_ ( L l )  ( Lh) _ . 
Lp- L l  _ Lh 

MH mductance 

8. Add the inductance values Lc and Lp to 
determine the inductance L2. required in tuning 
coil in the high frequency section of the line 
tuner. 

L2 = Lc + Lp = MH inductance 

9. Refer to Fig. 4 for the tap number on the line 
tuning coil for this value of inductance. 

Sample Calculation 

Assume 

Fl = 160KHz 
F2 = 200KHz 
Co= 4000 M MF 

A. Low Frequency Section 

I. Refer to Fig. I and determine LC product for 
F I :  LC = 980. 

� 980 
2. L I = Co = 4000 = 0.245mh. For resonance 

at 160KHz 

3. Refer to Fig. 4 for tap number on tuning coil 
0.245 mh = Use tap 67 and short unused taps. 

B. Higher Frequency Section 

I. Refer to Fig. 5 for the capacitor combination 
and the trap coil tap number to tune trap circuit 
to F l .  Trap at 160KHz = 1100 MMF and tap 
100. 
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2. Determine the percentage that the trap 
frequency Fl is below the line tuning frequency 
F2. 

F2 - F I X IOO = 200 - 160 x 100 = 20% 
F2 200 

3. Refer to Fig. 6 and determine the capacitance, 
Ct, of the trap circuit for the trap tuning 
capacitance and percentage as determined in B-1 
and B-2 above. 

At 20% and I !00 M MF, Ct = 390 M MF. 

4. Refer to Fig. 7 and determine the LC pr'oduct 
for F2: LC = 630. 

LC 630 
5. Lc = Ct = 390 1.6 1  mh to compensate 

for capacitance of trap. 
LC 630 

6. Lh = Co = 4000 = 0.157 mh for resonance 
at 200 k H z. 

7. Determine the value of inductance Lp, to be 
paralleled with L I ,  the low-frequency section of 
A-2 above, to obtain the inductance Lh, 
determined in B-6 above. 

Lp 
_ L 1  X Lh _ 0.245 X 0. 157 = 0.392 Mh 

L 1  - Lh 0.245 - 0. 157 

8. Add the values Lc + Lp to obtain the 
inductance L2 required in higher frequency 
tuning coil section of line tuner. 

L2 = Lc + Lp = 1.61 + 0.392 = 2.00 Mh 

9. Refer to Fig. 4 for the tap number for 
inductance of L2 = 2.00mh use tap 184, short 
unused taps. 

NOTE: 

The instructions in Fig. 4 state that the unused 

taps are to be shorted when a tap lower than 100 
is used and also when the frequency is above 150 
k Hz. 

This procedure will leave a gap in the inductance 
range between tap I 00 with the unused turns not 
shorted and tap 88 with the unused turns shorted. 
Continuous inductance adjustment can be 
obtained by using tap 1 13 with unused turns 
shorted as the next lower inductance tap below 
tap I 00 with the unused turns not shorted. 

0 CAUTION: 

Failure to short the unused taps may damage the 
coil and cause a failure of the tuner. 

I.L. 41-949.21A 

Final Adjustments 

After making the connections of trap capacitors, trap 
coil taps, and line tuning coil taps as determined under 
Preliminary Adjustments, the circuits must be adjusted 
to meet the requirements of the particular installation. 

Fig. 3 illustrates the preferred method of tuning the 
equipment. The dummy load resistors used must be of 
sufficient wattage to .. dissipate the transmitter output 
power. Please note: The differences in magnitude of the 
current, 16, obtained in 7 (A) and that o/16 obtained in 
7 (B) may be due to the variation ()(line impedance 
with change in transmitter frequency. !{this is so, use 
taps on Tl which produce current values as close as 
possible. 

As an alternate means, the following procedure may be 
used for tuning the equipment. 

Tuning Procedure 

A. Low-Frequency Section 

I .  Set tap on L l  as calculated in A-3 of 
calculations. 

2. Adjust transmitter to F I, the low frequency. 

3. Open the link of Jack J-2 on the right of the 
panel, the low-frequency section of the tuner, 
and connect a thermocouple ammeter to the 
terminals. Open the link of other jack J-2, the 
high frequency section. 

4. Turn on the local transmitter adjusted to 
frequency F I .  Adjust the core of the tuning coil 
L-1 for maximum current in jack J-2. If the 
current is increasing with the coil all the way in 
or all the way out, change the connection to next 
higher or lower tap, respectively. This section is 
now tuned to resonance at low frequency F l .  

5.  Adjust the matching transformer, T- 1, taps so 
that maximum current in jack J-2 is obtained. 
For each transformer tap change, recheck the 
adjustment of the tuning coil. If two transformer 
taps give the same reading of current, use the 
higher impedance connection. 

B. Higher Frequency Section 

I. Remove power from local transmitter and close 
grounding switch. Remove links of both jacks J-
2. Connect lead on front of panel from trap unit 
to the left terminal of jack J-2 on left of panel. 
Remove connection of trap unit from terminal 
stud of S- 1 on rear of panel. Connect this lead 
through a milliammeter to ground. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2. Adjust trap unit capacitor links and tap 
connection as determined in B-1 of calculations. 

3. Turn on power of local transmitter, still adjusted 
to the lower frequency F-l . Adjust core of trap 
unit coil for mm1mum current m the 
milliammeter. 

4. Remove power from the local transmitter and 
adjust the frequency to F-2, the higher 
frequency. 

5. Reconnect the trap unit to switch S-1 terminal 
stud. Replace links in both jacks J-2. Connect a 
milliammeter to jack J-1. Adjust the tap 
connection of the line tuning coil on the left to 

tap determined in B-9 of the calculations. 

6. Open grounding switch and turn on power of 
local transmitter. Adjust the core of the tuning 
coil on the left for maximum current in J-1. If 
the current is increasing w hen the core is moved 
all the w ay in or all the w ay out, change the tap 
connection to the nex t higher or lower, 
respectively. 

C. Adjustments for By-Pass 

6 

A l ine tuner w hich is used to by-pass a circuit­
breaker should be adjusted w ith the circuit-breaker 
open. However, since this may be difficult to 
arrange, an alternate method is to disconnect the 
coupling capacitor from the line and connect its 
high potential side to ground through a resistor. If 
the impedance of the line w ith circuit-breaker open 
is known, use a resistor of this value. If the line 

impedance is not known, use a 500-ohm resistor. 

D. Adjustments of Protective Device 

Adjust the spark gap, SG-1, to 0.015 inch spacing. 
Observe the g ap w hile transmitting full carrier 

pow er. If the g ap arcs over, increase the spacing 
until the arcing stops. The minimum spacing for the 
g ap depends upon the earner power, the 
capacitance of the coupling capacitor and the 
impedance of the power line. 

MAINTENANCE 

Routine Checks and Records 

This line tuner requires very little maintenance. It 
should be inspected occasionally to see if there has been 
ex cessive burning of the spark g ap. If the discs show 
signs of burning . rotate the discs to a new position and 
readjust the gap. U sually a semi-annual or yearly 
inspection is sufficient. 

A permanent record should be kept of the tap settings 
ancf the position of the tuning coil core so that they can 
be restored to the correct positions in case of 
unauthorized changes. 

Ordering Replacement Parts 

Replacement parts for this Line Tuner may be ordered 
throug h the nearest Westinghouse District Office. 

When ordering, include: 

I .  The following data from the nameplate of the Line 
Tuner: (a) the type number: and (b) the style 
number. 

2. The (a) Electrical parts list symbol; (b) the function; 
(c) the description; and (d) the manufacturers 

designation. 
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Circuit 
Srmho/ 

L-1 

T-1 

-

-

C-3 

C-4 

J-1 

J-2 

SG-1 

L-3 

C-5 

ELECTRICAL PARTS LIST 

Function Description 

SUB-ASSEMBLIES 
Line Tuning Coil Line Tuning Coil 

Assembly 

Transformer Transformer Assembly 

Low Frcquncy Trap Unit Assembly 
Trap 

Protector Unit Protector Unit 
Assembly 

COMPONENT PARTS 
Capacitor-Trap Mica-2200 mmf. ±5% 

Tuning 5000V 

Capacitor-Trap Same as C-3 
Tuning 

Jack-Coax Metering Binding Post Type 
2 Binding Posts 
I Shorting Link 

Jack-Line Metering Same as J-1 

Spark Gap Disc Type 

OPTIONAL 
Drain Coil 20,000 ohms 
(When Used) minimum impedance 

over 30-200 kHz. 

Series Capacitor Mica, 0.006 mfd., ±5% 
(When Used) 

I.L. 41-949.21A 

Stl'le Number 

1474218 

407C741G02 

6294Dl6GOI 

1474014 

290B762H02 

185A431HOI 
1474455 

2 of 183A358 H20 
(discs only) 

607B800G03 

584C256H03 
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NOTE: 

8 
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BUSHINGS MOUNJED 
BY USER I N  1-11/16(43MM 
KNOCKOUTS ON 
EIT HER SIDE 
AS REQUIRED 

I ;,\1 ,, . . .. , 

·,,., •.. 1 

�4 MOUNTING HOLES 
FOR t DIA. BOLTS 

(33MM) 

(44MM) 
123 DIA. KNOCKOUtS 32 3 HOLES 

2_1__ (52MM) 16 

O Fig. 2 outline 

(352 MM) 
-- 13-f---j 

I.L. 41-949.21A 
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I �DIA KNOCKOUT 

2 HOLES 
BOTH SIDES 

RI G HT SIDE VIEW 
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10 

I 1 I TRANSMITTER 
DUMMY LOAD 
CHECK 

12 I TRANSMITTER 
CABLE LOAD 
CHECK 

COAXIAL -D.f=l>---- CABLE 

A 

T DISCONNECTED � 

I-1 

* APPROX 
10% TOTAL 

R 

- 'MEASURE AS SHOWN NOT AT -
TRANSMITTER RF JACK_S __ 

IF R IS CORRECT. 1-2 
WILL BE EQUAL TO I-1 
THE COAXIAL CABLE LOSS 
WILL BE 20XLOG"\ i=� I DB 

13 I REPEAT STEPS 1 AND 2 ABOVE USING HIGH FREQUENCY TRANSMITTER 

I� I TRAP TUNING 

TUNE LOW FREO. TRAP COIL 
FOR MINIMUM I-4. HAVE 
EQUIPMENT RACK CLOSED. 
DO NOT TUNE WITH VOLTMETER 
BRIDGED ACROSS TRAP. 

I� I LOW FREO. TUNER 
RESONANCE 

SET T! TAPS TO MATCH 
TRANSMISSION LINE IMPEDANCE 
IF KNOWN. OTHERWISE USE 
TAPS 3.8&9. ADJUST LLO 
FOR MAX I-5. 

16. I HIGH FREO TUNER 
RESONANCE 

TURN OFF LOW FREQ. TRANSMITTER 
TURN ON HIGH FREQ. TRI. NSMITTER 
ADJUST LHI FOR Mt<XIMUM I- 5. 

I 7 I IMPEDANCE MATCH 

AI IF NECESSARY. VARY TAPS OF 
T! SO I-7=I-3AS CLOSE AS POSSIBLE. 
IF TAPS ARE CHANGED REPEAT STEPS 
5 AND 6 A BOVE 1-6 SHOULD NOW 
APPRO X. EQUAL I -2 {OBTAINED IN STEP 2 ABOVE) 

B) TURN OFF LOW FREO TRANSMITTER 
TURN ON HIGH FREQ TRANSMITTER 
I6 AND 17 SHOULD APPROX. EQUAL 
12 AND I3 RESPECTIVELY OBTAINED 
IN STEP 3 ABOVE. 

TOTAL R:COAXIAL CABLE 
CHARACTERISTIC IMPEDANCE 
Zo � 5%. R IS NORMALLY 50-70 OHMS 
NON-INDUCTIVE. LOW CAPACITANCE 

�APACITOR 

DISCONNECT­

TU(LOI .----._--.---{ 

LHI LLO 

Bii('"�', 
� 

Fig. 3 Line Coupling Tuner Adjustment 

··""" 
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Westinghouse I.L. 41-949.1G 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE JZ-71.6 LINE COUPLING TUNERS 

�NGLE-FREQUENCY PHASE-TO-GROUND 

LINE COUPLING TUNERS 

WITH TWO-WINDING MATCHING TRANSFORMER 

TYPE JZ 11.6 - STYLE 290B883AI2 - WITHOUT DRAIN COIL 

TYPE JZ 11.6D - STYLE 606B363A09 - WITH DRAIN COIL 

TYPE JZ 11.64 - STYLE 606B363AI4 - WITH 0.006 MFD. 

SERIES CAPACITOR 

TYPE JZ 11.64D - STYLE 606B363AI9 - WITH DRAIN COIL AND 

0.006-MFD. CAPACITOR 

A II possible contingencies which may arise during installation. operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further 
inlormation is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment, the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41-949.1F 
o Denotes change from previous Issue EFFECTIVE JUNE 1977 www . 
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TYP E JZ-71.6 LINE COUPLING TUN ERS ----------------------

2 

SAFETY WARNING! 

Protect your life while making adjustments! Before handling any part of the electrical circuits: 

1 .  BE SURE THE GROUNDING SWITCHES IN THIS ASSEMBLY ARE IN THE "GROUNDED" OR 

CLOSED POSITION. 

2. BE SURE THAT ALL POWER SWITCHES IN THIS ASSEMBLY ARE TURNED "OFF". 

Protect the equipment against damage by not applying power until thoroughly familiar with the 
ADJUSTMENTS described in this book. 

SAF E T Y  FIRST! 

CAUTION 
FOR YOUR SAFETY 
DO NOT ATTEMPT TO HANDLE, 
INSTALL, USE OR SERVICE 
THIS PRODUCT BEFORE READING 
INSTRUCTION BOOK 
To Do So Will Lead to Bodily Injury or Property Damage or Both 
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TYP E JZ-71.6 LIN E  COUPLING TUN E R S-----------------------

APPLI CATION 
The Typ e JZ-7 1 .  6 Line Coupling Tuners are 

designed for phase-to-ground coupling of a singl e 

carrier frequency from a coaxial c able through a 

coupling c ap acitor to a power line. The impedan ce 

matching transform er and line tuning coil, in con­

junction with the co upling c ap acitor ,  provide a low 

loss circuit for coupling a c arrier transmitter to the 

power line. 

DE SCRIPTI ON 
Mechanical Description 

Th e tuner is mounted in a c abinet suitabl e for 

outdoor mounting. Knockouts are provided on e ach 
side of the c abinet for the c ap acitor lead-in bushing 

and in the bottom of the cabinet for lYz inch conduit 

for the co axial c abl e.  Th e o utline ,  mounting ctimen­

sions and the location of the knockouts are shown 
in Fig. 3. 

All of the el ectrical components are mounted on 

a hinged panel which m ay be op ened for making the 

co axial cabl e and c ap acitor l ead-in connections.  

The transformer tap s ,  tuning coil tap s ,  grounding 

switch and sp ark gap are acc e ssibl e from the front 

of the p anel . 

Electrical Description 

The el ectric al circuits are shown on the Sche­
m atic Diagram Fig. 2 .  The co axial c abl e center con­
ductor is connected through jack J- 1 to the matching 
transformer T-1, The coaxial c abl e shield is con­
nected to terminal 1 of the m atc hing transformer. 
The shield is not grounded, but may be by connect­

ing a short jumper between terminal s 1 and 2 of th e 

c abinet terminal block . The high imp edance tap of  

the  transformer is connected through jack J- 2 to the 

line tuning coil L- 1 .  An adjustable spark gap SG- 1 
protects the equipment from excessive voltage 

surges. The knife switch &1 is provided for ground­

ing the lead-in from the coupling c ap acitor whil e 

adjustments are being made.  

The JZ 7 1 . 64 tuner includes a 0 .006-mfd. c ap a­

citor in series with the o utput l e ad to the protector 

unit. This allows the tuner to be used with coupling 
capacitors up to 0 . 0 1 5  mfd. When a drain coil is sup-

4 

plied with the tuner, it is identified as a Typ e  
JZ 7 1. 6 D  tuner. If both c apacitor and drain coil are 

included, the tuner is Typ e JZ 7 1 . 64 D. 

Typical response curves for the typ e JZ 7 1 . 6  

tuners arP plotted on Fig. 1 .  These curve s were 

taken with an 1870-mmf. coupling c ap acitor and a 
300-ohm re sistive load. The tuner was adju sted for 
resonanc e (fr) at 30 , 100 , and 200 KHz. resp ective­
ly, for the three curves. 

CHA RACT E R ISTICS 

Frequency Range: 

Input Impedance: 

Output Impedance: 

Power Rating: 

30 to 200 kHz. 

50 to 70 Ohm s  

100 to 1000 Ohm s 

100 Watt s C arrier-Unmodul ated 
25 Watts C arrier-lOOo/cMo dulated 

Coupling C ap acitor JZ 7 1 . 6  - .00075 to .004 mfd. 
JZ 7 1 . 6 4 -- .00075 to .0 15 mfd. 

IN STALLATION 
It is recommended that the Line Tuner be lo­

cated as near the coupling c ap acitor as is practic al . 

The mounting dimensions are shown on Fig. 3 .  

Remove the knockout from the side of the cab­

inet nearest the coupling c apacitor for installation 

of the porcel ain bushing for th e c apacitor l ead-in. 

Connections 

CAUTION 

Before m aking any connections to this 
equipm ent, turn off th e power switch of the 
carrier transmitter and ground or open circuit 
the lead-in at the coupling c ap acitor. 

The assembly of the Style 7 19B 629G01 acces­

sorie s for the coupling capacitor lead-in cable is 

shown in Fig. 7 .  A llow sufficient length of cable to 

connect to the gro unding switch contact stud with 

the panel swung open. 

Remove the connection of the tuning unit from 

th e terminal stud of the jaw contact of the grounding 

switch .  Connect the c ap acitor l ead-in c abl e to this 
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terminal stud u sing th e c abl e termi nal supplied with 

the bushing. Tighten th e nut securely. Repl ac e the 

connection from the tuning unit using the second 

nut. Thi s wil l  permit disconnecting the tuning unit 

without di sturbing the coupling · c ap acitor l ead-in 

cable connection. 

Two screws are mounted in the l eft wall of the 

c abinet for securing the coaxi al cabl e. Connect th e 

shi el d of the cable to terminal tt2 and the c enter 

conductors to terminal !t3. Connect a good ground 

to the c abinet and to terminal It 1 of the terminal 

board. Run a copper bonding c abl e from the cabinet 

to the base of the coup ling cap acitor. 

Coupl ing Capacitor Lead-In Cable 

Since the l ead-in cabl e between the coupling 

c apacitor and the line tuning unit is in a high-im­

pedanc e carri er-frequency circuit, care must be 

exercised to keep the l eakage to a minimum value. 

The l ead-in cabl e should be supported with as 

few insul ators as possi bl e. The insul ation of thi s 

lead-in cabl e with respect to ground must be much 

better th an is ordinarily employed for the voltage 

which exi sts between these point s, as it  effectively 

shunts the reacti ve el ements of the resonant circuit 

at c arri er frequency. The impedance of thi s  resonant 

circuit m ay be as high as five thousand ohms and 

l e ak age resulting from rain, sno w ,  sleet, too long a 

lead- in cabl e,  or too many supporting insul ators will 

reduce the effective power output of th e transmitter 

and the sensitivity of the receiver. 

An installation which limits this l eak age to' a 

minimum wil l  have less si gnal strength vari ation 

under adverse conditions , when rel i abl e operati on is 

of the greatest value. 

The insulators used for supporting the l ead-in 

cabl e should hav e  at least a 7 . 5  kv rating. Care 

should be tak en not to break th e insul ation of the 

c able when clamping it to the insul ators. At l e ast 

once a year the insul ators should be washed to 

remove the accumul ation of dirt. 

For the lead -in, use a good quality rubber cov­

ered cabl e ,  with a conductor equivalent to No. 1 4  

gauge or l arge r .  This cable is usually supplied with 

the coupling capacitor . 

A DJ U S T M EN TS 
CAUTION 

Wh en making any tap adju stment s or ch ang­

ing any connections in thi s tuner, mak e  

c ertain that the grounding s witch i s  closed. 

Do not depend on the drain coil for personal 

safety. Do not touch any termi nal when the 

transmitter i s  on. 

The first consi deration in adju sting thi s tun er 

is to determine the operating frequ ency and th e 

c ap acitance of the coupling c apacitor. The value of 

inductance required for resonance c an then be deter­

mined as follows: 

Refer to Fig. 6 for the L-C product at the c ar­

rier fre quency. Divi de the L-C product by the v al u e  

in mi cro-mi crofarads of the coupling c apacitor ( Cc) . 

L-C Product . 
. . = mh mductance for resonance. 

C m Umt 

Refer to Fig. 5 for the tap number of the tuning 

coil L- 1 for thi s value of inductance. 

For th e JZ 7 1. 64 tuner, in determining th e re­

quired inductance,  do not use the rated c apacitance 

of the coupling c ap acitor for Cc. Because of the 

0 . 006-mfd. c ap acitor ( C 1 )  in the tuner output cir­

cuit,  the net capacitance must be cal culated from 

the formula: 

Co = 
( . 006) ( Cc) 

( . 006 + Cc) 

where Cc i s  the rated c apacitanc e of the coupling 

cap acitor, and Co i s  the c al cul ated value to u se in 

the procedure described in the previous p aragraph. 

( Al l  values are in microfarads) For e xampl e, if th e 

coupling c ap acitor i s  0. 006 mfd . ,  th en the net value 

of Co i s  0 . 003 mfd. Simil arly, for a 0 . 00 5  mfd. 

coupling c ap acitor Co = .006 x .005 = .0027 mfd. ' 
.0 1 1  

(Now use 2700 mmf. in determining required in­

ductance.)  

Th e final tuning may require changing the tuning 

coil connection to a higher or lo wer tap than the tap 

determined previously due to stray c ap acitance of 

the l ead-in c able from the coupling c ap acitor to the 

tuner or to a sl ightly reactive power line. 

s www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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The impedance of the different taps of th e 

transforme r T- 1 are given in the following table: 

Coaxi al Tap Tuner Tap s  Line Impedance 

2 4-5 100 

3 4-5 1 39 

2 6-7 19 3 

3 6-7 268 

2 8-9 3 7 2  

3 8-9 5 17 

2 10- 1 1  7 20 

3 10- 1 1  1000 

The average power line impedance is 500 to 600 

ohms, and the usual co axi al c abl e imp edance is 50 

to 70 ohms. If  the impedanc e of po wer line is known, 

connect the TUNER and COAX l eads of the trans­

former to the corresponding taps.  If the power line 

impedance i s  not known, connect the CO AX lead to 

tap 3 and the TUNER l eads to taps 8 and 9 .  

Op en the link of j ack J-2 and conn ect a ther­

mocouple  ammeter to the terminals. 

Turn on the local transmitter and adj ust the 

core of the tuning coil L- 1 for m aximum current in 

j ack J-2 . If  the current i s  increasing with the core 

all the w ay  in or all the way out, change the con­

nection to the next higher or lower tap ,  respectively. 

Adjust the transformer taps to o btain as nearly 

the same current in J 1 as wo uld be obt ained with a 

60-ohm resi stive load on the coaxi al cabl e. For a 

10- watt transmitter, thi s current value is 0 . 4 1  am­

p ere. For each transformer tap change,  recheck the 

adjustment of the tuning coil for maximum current 

at J 2. If two transformer taps give the same readi ng 

of current, use the higher impedance connection. 

A procedure for more exact imp edance m atch i s  

shown i n  Fig. 4 ,  Line Coupling Tuner Adjustment. 

The dummy load resi stors must be of suffici ent 

w attage rating to di ssipate the transmitter output. 

U se the transformer tap connections given in thi s 

Instruction Book.  

A line tuner which i s  used to bypass a circuit 

break er should be adj u sted with the circuit break er 

open. However, si nce thi s may be di fficult to ar­

range , an alternate m ethod i s  to disconnect the 

coupling c ap acitor from the line and conn ect its 

high potential si de to ground through a resi stor. If 

the imp edance of the line with circuit breaker open 

is known , use · a  resi stor of this value.  If  the line 

imp edan c e  is not known, use a 500 - ohm resi stor. 

6 

Adjust the sp ark gap SG- 1 to 0.0 1 5  inch spacing. 

Observe the gap while transmitting full carrier pow er. 

If the gap arcs over, increase the spacing until the 

arcing stops. The minimum spacing for the gap 

depends upon the carrier power,  the c ap acitance of 

the coupling capacitor and the impedance of po wer 

line. 

With some combinations of coup l ing c ap acitor 

v alues and the higher c arrier frequencies ,  the tuning 

of the line tuning coil will be so broad that the 

exact adjustment for resonance is very difficult to 

determine by normal measurements. However, under 

these conditions , the frequency resp onse curve for 

the coupling circuit wi ll be so flat that an e xact 

adj ustment of the inductan c e  of the line tuning c oil  

i s  not necessary. For c arri er frequ encies above 

1 50 kH z .  and for coupling circ uits with a Q of less 

than 2. adjust the inductance o f  the line tuning· coil 

to the cal culated value. Then adj ust the ratio of th e 

matching transforme r T- 1  so that the current in j ack 

J- 1 is appro ximately the same as the current mea­

sured wh en the co axi al c abl e i s  terminated in a 60 

ohm resi stor. 

To determine whether or not the abov e  adj u sti ng 

procedure is applicable,  c alculate the Q of the 

coupling circuit as follows: 

Calcul ate the reactance of the coupling capaci­

tor at the operating frequency. 

1 
X c =

2 rr FC 

Determine the approximate power line impedanc e.  

For a single trapp ed line use a v al ue of  500 

ohms. For lines which are not trapp ed, di vide 500 

ohms by the number of lines l e aving the bus. 

Divi de the reactance of the c ap acitor by the 

impedance of the line to determine the Q of th e 

circuit. 

Q = Xc/ R  

( Since thi s c alculati on i s  only an app ro ximation, 

thP po ssible reactance of th e power line is negl ec­

ted. ) 
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Exampl e: Coupling C ap acito r  
Operating Frequency 
Single Trapped Line 

1 

. 0 0 27 5  mfd. 
165 kH z .  

use 500 ohms 

Xc = 
2 n FC 350 ohms 

Q = 350/500 = 0 .  7 

For thi s install ation, c alcul ate the inductance 

required to re sonate the coupling c apacitor. 

XL 
L = 

2 7T F 
= 0 . 34 mh 

Refer to Fig. 5. 

For 0 .  34 mh use tap 78, with core at c enter of  

travel. Short unused turns. 

0 

NO T E  

The instructions in Fig. 5 state that th e 

unused tap s are to be shorted when a tap 

lower than 100 is used and al so when th e 

frequency is abo v e  150 kHz. 

Thi s procedure will l eave a gap in the in­

ductanc e range between t ap 100 with th e 

unused turns not shorted and tap 88 with the 

unused turns shorted. Continuou s  inductanc e 

adjustment c an be obtained by u sing tap 1 1 3 

with unused turns shorted as th e next lower 
inductanc e tap below tap 100 with the un­
u sed turns not shorted 

CAUTION 
Failure to short the unused taps may damage 
the coil and cause a failure of the tuner. 

M AI N T EN AN CE 
Routine Checks and R ecords 

This line tuner requi res very little maintenance. 

It should be inspected occasionally to see if  there 

has been excessive burnin g of the spark gap. If 

the discs show signs of burning, rotate the discs to 

a new position and re-adjust the gap. Usually a 

semi- annual or yearly inspection is sufficient. 

A permanent record should be kept of the tap 

settings and the position of the tuning coil core so 
that they can be restored to the correct position s in 

case of unauthori zed changes. 

Ordering R eplacement P arts 

Replacement parts for thi s line tuner may be 

ordered through the nearest Westinghouse Di strict 

Offi ce. 

When ordering, include: 

1 .  The following data from the nameplate of the 

line tuner: ( A) the type number, and ( B) the 

style number. 

2. The ( A) electric al parts list symbol , ( B) the 

function, ( C) the description, and ( D) the 

style number. 
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TYP E J Z-7 1.6 L I N E  COUPLING TUN ERS 

E LE CTRICAL PARTS LIST 

CIRCUIT FUNCTION D E S C R I P T I ON STY L E  N U MB E R  SYMBOL 

SU B-ASSEM BLIE S 

L- 1  Line Tuning Coil Line Tuning Coil Assembly 1 4 7 4 2 1 8  

T- 1 Transformer Transformer A ssembly 407C7 4 1 G0 2 

Protector Unit P rotector Unit A ssembl y  1 47 40 1 4  

COMPON ENT PARTS 

J- 1 Jack-Coax Metering Binding Post Type 

2 Binding P o sts 185A43 1 HO 1 

1 Shorti ng Link 1 474455 

J- 2 Jack-Line Metering Sam e as J- 1  

SG- 1 Sp ark Gap Di sc Typ e 2 of 18 3 A358H20 ( di s c s  only) 

OP TIONAL 

L- 3 Drain Coil 20 , 000 ohms 607B800G03 

( When U sed) minimum i mpedance 

over 30-200 k H z. 

C 1 Series Capacitor Mica, 0 .006 mfd. , ± 5';� 584C256H0 3 

( When U sed) 3000 V ,  P AC\\ . 
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TYP E JZ-71 .6  LIN E  COUPLING TUN ERS 

/ 

( 4 7 MM) ��� I 
(63MM) zt ..j 

36� (928 MM) 
0 

�4 MOUNTING HOLES 

FOR t DIA. BOLTS (33MM) 

(44 M M )  

I� DIA. KNOCKOUtS 
3 HOLES 

I 2j6 (5ZMM )  

0 F i g. 3 .  O ut l ine D rawing 

I.L. 41-9411.1G 

(352 MM) 
c------ 1 3-t ---1 

I 

(43 MM) 
" I a 0 1  A KNOCKOUT 

1 2 HOLES 
BOTH SIDES 

it � � ( 152 MM) 
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TYP E J Z-71.6 L I N E  COU P L I N G T U N E R S  

SINGLE FREQUI!MCY - PIIASF TO GROUND 

CABLE TOTAL R • COAXIAL CABLE £ DISCON- } CHARACTERISTIC IMPEDANCE 

COAXIAL � 

NECTED Zo, tS�l R NORMALLY IS � _____-r 50 - 70 0HMS, NON-INDUCTIVE, 

1, TRANSMI'l'l'ER 
DUMMY-LOAD 
CHRCK 

----- APPROX. { I LOW-CAPACITANCE 
10� TOTAL 

R 

2, TRANSMI'l'l'ER 
CABLE-LOAD 
CHECK 

3, TUNER RESONANCE 

IF R IS CORRECT, 
I-2 WILL BE EQUAL 
TO I-ll 'l'HE COAXIAL 
CABLE LOSS WILL BE = 
20 x LOOlO 

(I-2 ) DECIBELS 
I-3 

SE'l' TUNER TRANSFORMER T-1 
TAPS TO MATCH TRANSMISSION 
LINE IMPEDANCE, IF KNOWIIJ 
OTHERWISE USE TAPS 2, 8 AND 9, THEN AD.JUST TUNER INDUCT­
ANCE L-1 - FOR IIAXII(JM 1-·· 

II,  IMPEDA!fr.'t: i'V.TCHINC:O 

IF NECESSARY, VAJ{Y TAPS OF T-1 
SO I-5 • I-3, AS CLOSE AS POS­
SIBLE, IF TAPS WERE CHANGED, 
REPEAT PART 3, 'r-5'""SHOULD NOW 
APPROXIMATELY EQUAL I-2, 

.� 
T 

L-1 

Sub. 2. 
(Dwg. 2248334) �---------------------------------------------------------------------------·----------� 

F ig. 4. L ine Coupling Tuner A djustment Procedure 
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T Y P E JZ-71.6 L I N E  CO UP L I NG T U N E R S  
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F i g. 5. I nductan c e  of L i ne T u n i ng C o i l  
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TYP E JZ-71 .6 L I N E  COU P L I NG T U N E R S  -----------------------

2 0 0 0 _  
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