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INTRODUCTION

The Heathkit Model HD-15 Hybrid Phone Patch
is used to transfer audio zignals between tele-
phone lines and two-way radio equipment, The
Phone Patch combines maximum performance
with ease of operation and installation, It can

Maximum null depth produces maximum isola-
tion between the telephone line and station
equipment, and best operation with voice control
circuits, A specially designed hybrid transform-
er, with an additional winding for proper match-

be used either manually or with voice-control-
operated transmitters without changing any
connections,

ing to the telephone line, is used to minimize
hum,

NOTE: Refer to the "Kit Builders Guide'" for
complete information onunpacking, parts identi-
fication, tools, wiring, soldering, and step-by-
step assembly procedures,

A built-in standard VU meter provides accurate
monitoring of the Phone Patch output to prevent
crosstalk on the telephone lines, The VU meter
also permits a convenient check for null depth,

PARTS LIST

The numbers in parentheses are keyed to the
numbers on the Parts Pictorial,

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
RESISTORS - 1/2 Watt HARDWARE

(1) 1-118 4 82 Q (gray-red-hlack) (16) 250-89 3 6-32 x 3/8" screw
1-9 1 1000 & (brown-black-red) (17) 250-56 11 6-32 x 1/4" screw
1-44 1 2200 22 (red-red-red) (18) 250-8 4 #6 x 3/8" sheet metal screw
1-82 1 3600 2 (orange-blue-red) (19) 250-93 3 8-32 setscrew

(20) 252-3 12 6-32 nut
CAPACITORS-CONTROLS (21) 252-7 3 Control nut

(2)21-36 4 .002 pufd disc capacitor (22) 253-10 3 Control flat washer

(3)27-21 1 2 ufd regin capacitor (23) 254-1 14 #6 lockwasher

(4)11-64 1 10 © control (24) 254 -4 2 Control lockwasher

(5)10-52 1 2000 2 tab mount control (25)259-1 1 #6 solder lug

(6)12-68 1 200KR2-1500 2 dual tandem (26) 259-10 1 Control solder lug

control
CHOKE-TRANSFORMERS-SWITCHES MISCELLANEOUS

(T)45-2 2 45 th RF choke 261-4 4 Rubber feet

(8)51-129 1 Input transformer 80-M319P252P253
51-130 1 Hvybrid line transformer 1 Chassis

(3)60-2 1 DPDT slide switch o0-M320OF 1 Cabinet
63-426 1 2-position rotary switeh 343-6 1 Length shielded cable

344 .50 1 Length hookup wire
TERMINAL STRIPS-SOCKETS-PLUG 407-111 1 VU meter

(10) 431-16 1 2-lug terminal strip 462-191 3 Knoh
(11) 431-10 1 3-lug terminal strip 400-5 1 Nut starter
(12) 431-5 1 4-lug terminal strip 490-6 1 Allen wrench
(13) 431-17 1 f-lug secrew-type terminal 331-6 Solder

strip 587 -308 1 Kit Builders Guide
(14) 434-82 1 Double phono socket 1 Identification label
(15) 438-4 2 Phono plug 505-771 1 Manual
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{ ) Remove 1/4" of insulation from the other Conneect the line transformer leads as follows:
wire at this end and connect it to lug 1 of
meter K (8-1), LEAD COLOR CONNECT TO
_ { ) Black lug 1 of terminal stripH (B-2),
( ) Cut the hybrid line transformer (#51-130)
leads to the following lengths, Measure each ( ) Blue lug 2 of terminal strip H (S-2).
lead from the point at which it leaves the
transformer, ( ) White lug 3 of terminal strip H (S-2).
LEAD COLOR LENGTH () Red lug 4 of terminal strip H (5-2).
Both green 4.3/4" ( ) Either green lug 2 of control M (8-1),
Blue-white 3-3/4"
Black-white 3-3/4" ( ) Other green lug 3 of control M (3-2),
White 3-3/4"
Red 2.3/4" { ) Blue-white lug 1 of control C (5-2).
Blue 2.3/4" -
Black 2.3/4" ( ) Black-white lug 2 of control C (S-1).

{ ) Connect a 3600 % (orange-blue-red) resistor
from lug 4 of switch L (8-2) to lug 4 of

( ) Remove 1/4" of insulation from the end of switch B (S-1). Position this resistor so
each tranéformer lead, Then melt a small that its leads do not touch the transformer
amount of solder on each bared lead end to case,

hold the wire strands together,
{ ) Connect a 2-3/4" wire from lug 2 of switch
L (8-2) to lug 1 of switch B (8-1),
{ ) Mount the line transformer at G with 6-32
x 1/4" screws, #6 lockwashers, and 6-32 This completes the construction of your HD-15

nuts, Position the transformer as shown in Phone Patch, Be gure all connections are ge-
Pictorial 3, Be sure there are no wires curely soldered, Shake out all wire clippings
pinched under the transformer, and solder splashes,

INITIAL TEST

Check the resistance between the rear apron Table indicate pogzible gsources of trouble, Check
terminal strip and the chassis with all leads any circuit where an erroneous reading is ob-
disconnected from the Phone Patch, Any dev- tained,

iations from the values listed in the Resistance

RESISTANCE TABLE

FUNC TION SWITCH o | sexkr | rove
OFF Infinity 0 Infinity | Infinity
ON Infinity 0 Infinity | *1 to 10

*Depending on RCVR GAIN control setting,
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INSTALLATION

NOTE: To prevent the telephone ringing voltage
from damaging the VU meter, be sure the Fune-
tion switch is turned to OFF before connecting
any leads to the Phone Patch,

Refer to Figures1 and 2 for the following steps,

NOTE: Due to the differences in equipment, we
have selected the Heathkit SB-400 Transmitter,
5B-300 Receiver, and SB-100 Transceiver as
typical units, While the connections to vour
equipment may not be exactly the same, the
basic principles will apply. Use the phono
plugs and shielded audio cable supplied where
necessary, See Figure 3 for phonoplug installa-
tion,

( ) Connect the station speaker leads to the
SPEKR and GND terminals of the Phone
Patch,

( ) Connect the speaker output of the receiver

! or transceiver to the RCVR and GND ter-
minals of the Phone Patch, If voice control
iz uged and no anti-vox output is provided
on the receiver, connect the VOX anti-trip
circuit to the RCVR and GND terminals on
the Phone Patch,

When using the Phone Patch with a transceiver,
the transceiver internal anti-trip gain control
must be adjusted,

NOTE: The GND terminal on the Phone Patch
must be connected to the receiver ground
terminal, if no other ground path exists,

{ ) Connect the two LINE terminals on the
Phone Patch to the red and greenterminals
in the telephone terminal box, Polarity is
not important,

FREFARE EACH END OF THE CABLE AS SHOWN BELOW.

iy

SHIELD

RO

TAKING CARE NOT TOCUT THE OUTER SHIELD OF WERY
' THIN WIRES, REMOVE THE QUTER INSULATIGN,

TWIST THE SHIELD WIRES INTD ONE 3TRAND, REMOVE
THE |NMER INFULATION. THEN APPLY & SMALL AMOUNT
OF SOLDER TO THE EHD QF THE INNER LCAD AMD THE
SHIELD |

S PLUG AND WRAPF THE SHIELD ARDUND THE
PLUG.

AFFLY HEAT TO THE TIP OF THE Fal
PIN ONLY LONG ENOUGH FOR THE f' &
SOLDER TO BE DRAWN UP INTO

THE PINBY CAPILLARY ACTIDM,

SOLDER THE SHIELD ONTO
THE PLUG.

EXCESS WIRE

CUT QFF E
THE TIF OF THE FIN.

FROW

Figure 3

{ ) Connect either the HI-Z or 800 $ Phone
Patch output to the transmitter input, The
impedance of the tranamitter input circuit
will determine which Phone Patch input to
use,
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NULL ADJUSTMENT

This Null Adjustment only needs to be made if
the Phone Patch is to be used with voice control
operation, Once the NULL control is adjusted,
its setting need not be changed unless you
change the setting of the RCVR GAIN control
on the Phone Patch, You do not need to make
this adjustment if the Phone Patch is to be
used with manual control only.

NOTE: Never try to make the null adjustment
without actually placing a phone call. The im-
pedance of a dead line, obtained when dialing
only one digit, is different from the line im-
pedance when a completed call is made,

( ) Set the Phone Patch controls as follows:

NULL-MONITOR switch - NULL,

NULL-ADJUST control - Full counterclock-
wise,

TRANS GAIN control - Full counterclock-
wise,

RCVR GAIN control - 7,

Function switch - OFF.

( ) Tune in a strong heterodyne note of about
800 cps on the receiver, This can be done
by beating a erystal calibrator against the
receiver BFO,

( ) Call a friend on the phone, Someone on a
different line is best, Explain toyour friend
that there will be a strong tone in the tel-
ephone receiver, that he should keep the
phone away from his ear, and that he can
hang up when the tone stops,

() Leave your telephone handset off the hook,
and turn the Phone Patch Function switch
to ON,

( ) Advance the receiver AF Gain control
until the VU meter on the Phone Patch
indicates zero VU or 100%.

( ) Adjust the NULL-ADJUST conirol for a
minimum VU meter indication, -20 or less,
This dip should cecur with about one-half
rotation of the NULL-ADJUST -control,

( ) Turn the Function switch to OFF and
hang up the telephone handset,

( ) Place the NULL-MONITOR switch in the
MONITOR position,

This ecompletes the Null Adjustment of the
Phone Patch,

OPERATION

The Phone Patch can be left connected at all
times, When the Funetion switch is in the OFF
position, it is isolated from the telephone line,

PLACING A PHONE PATCH CALL

{ ) Be sure the Function switch is turned to
OFF and dial the desired phone number,

( ) When the called party answers, explain the
procedure for speaking over a phone patch,
Then turn the Function switch to ON,

( ) Adjust the TRANS GAIN control to provide
the desired moduation level, and adjust the
RCVR GAIN to the desired listening level,
See the Note below for the RCVR GAIN
adjustment, It is not necessary to change
the AF Gain controls on the Receiver and
Tranamitter,
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( ) It is not necessary to switch the Phone
Patch when changing from transmit to
receive, The operator can use the tele-
phone handset for a microphone and head-
get, When the Phone Patch call is com-
pleted, always turn the Funetion switeh to
OFF,

NOTE: When the NULL-MONITOR switch ig in
the MONITOR position, the VU meter indicates

IN CASE OF

NOTE: Refer to the Kit Builders Guide for
Service and Warranty information,

1, Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it is
checked, It is {requently helpful to have a
friend check your work, Somecone whoisnot
familiar with the unit may notice something
consistently overlooked by the constructor,

2. It is interesting to note that about 90% of the
kits that are returned for repair, do not
function properly due to poor connections
and soldering, Therefore, many troubles
can be eliminated by reheating all connec-
tions to make sure that they are soldered
as described in the Soldering section of the
Kit Builders Guide,

3. Check the values of the parts, Be sure that
the proper part has been wired into the cir-
cuit, as shown in the pictorial diagrams
and as called out in the wiring instructions,

the listening level on the telephone lines, The
telephone industry permits peaks up tozero VU,
In testing the Phone Patch we have found that
this level was much in excess of a comfortable
listening level, The exact level will have to be
arrived at by experimentation, however -10 VU
seems to be satisfactory in most cases, NEVER
PERMIT THE LEVEL TO EXCEED ZERO VU,
AS IT MAY CAUSE CROSSTALK BETWEEN
TELEPHONE CHANNELS,

DIFFICULTY

4, Check for bits of solder, wire endsor other
foreign matter which may be lodged in the
wiring,

5. Lack of transmitter gain will result if the
meter switch is left in the NULL posi-
tion. Always operate the Phone Patch with
the NULL-MONITOR switch in the MON-
ITOR position,

6., Difficulty in obtaining a deep null may be
caused by failure to make a complete phone
call, Dialing one digit will not give a cor-
rect null, An actual call must be placed,

T. A review of the Circuit Description will
prove helpful in indicating where to lock
for trouble,
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SPECIFICATIONS

Circuit.iillI.II.I.."'I.IIIIIIl‘I..‘.

Telephone Line Input Impedance. .« o v o s o 4 4 o s

MEter-llilill-i----vi'-i-ili-t---

Null[)epﬂ-llI.I.l.ll'l'lll‘ll‘ll‘l'l-l‘.

Receiver Impedance, , v v o s va s n s n s s
Transmitter IMpPpedanes, . s e ee s o o1 45800
CabinEtslzel."l'.'l'.'."'.'.'.'.

NEthighti|b’!'!.iti.l..‘.ibl.lil

Telephone hybrid cireuit, Allows voice control
or manual operation, Single switch places unit
in full operation,

Approximately 600 2,

Standard VU meter for constant output monitor-
ing and null depth indiciation,

At least 30 db isolation between transmit and
receive ¢cireuits,

Effective match from 3 to 16 0,

600 © or high impedance output,

9-1/4" long x 3-5/8" wide x 2-5/8" high,
2-1/2 lbs,

All prices are subject to change without notice,
The Heath Company reserves the right to discon-
tinue instruments and to change specifications at

- —

any time without incurring any obligation to
incorporate new [eatures in instruments pre-
viously sold,

CIRCUIT DESCRIPTION

The circuit of the Phone Patch 1s based on the
use of special hybridtransformer T1, The hybrid
transformer, with proper adjustment of the Null-
Adjust control, will provide ahigh degree of iso-
lation between the receiving and transmitting
circuits, This feature is required for stable
voice control operation,

The operation of a hybrid transformer is shown
in Figures 4 and 5, Refer to the Schematic
Diagram (fold-out from Page 15) while reading
this Description,

Figure 4 shows the Phone Patch inthe Transmit
cyele; that is, energy from the telephone line is
being routed to the transmitter, The turns ratio
of the hybrid transformer is such that the im-
pedance of windings C, D, and 21 are equal,
If voltage E (representing an incoming voltage
of the telephone line) is impressed onthe trans-
former, it will at a given instant, cause current
to flow as shown by the arrows, The opposing
voltage drop across winding C will equal that
across winding Z +. Identical winding D is linked
by the same flux as winding C; therefore it will
have an induced (opposing) voltage of cqual

I = Telephone |lme irpedarce Windings A =Bord C =D

Ig= Balance Matsark Zf = Rocalvar mEpu impedance

o= Zg - Tronsmiftar irput impadarce
Figure 4

magnitude and in the same direction as winding
C. The induced voltage in winding D is equal to
the voltape across winding Z v, and since their
like polarities are connected together, no current
flow will occeur through Z 5. The result is that
one-half of the incoming energy is available at
the transmitier input and the other half is
dissipated acrass Z g,
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Telesphore line impeoorcs

Windings A -Bord & =D

L=

ZIH' = Balonce Network Ig= Racaiver outpat impedangg

EL= ZB £t = Transmitter irgul impedarce
Figure 5

In Figure 5, the Phone Patch is shown in the
receive cycle, with the signal from the receiver
routed to the telephone line, If woltage E
(representing a voltage from the receiver) iz
impressed on the transformer, it will, at a
given instant, cause current to flow as shownby
the arrows, Windings A and B are connected in
series aiding,

Equal voltages are induced in each winding, since
winding C equals winding D, The balance network
is adjusted so that Z g equals Z ., therefore
the voltage drops across Zg and Z  are equal,
This will cause equal and opposite currents
through Z ;, 80 there is no voltage across Z T
and no energy is fed to the transmitter input,

The turns ratio of the transformer windings (T1
and T2) match the speaker and transmitter input
impedances to the hybrid windings of trans-
former T1,

A standard VU meter is used to continuously
monitor the output to the telephone line, The
VU meter is designed to read zero VU with
1,228 volts AC at 1000 cps applied across the
Instrument and the 3600 © series resistance,

This represents 4 db above 1 milliwatt in 800
€2, and is the maximum voltage allowed on
telephone lines to avoid crosstalk between
channels,

A Null-Monitor switch, 82, is provided on the
rear apron so the VU meter can be used as a
null indicator when adjusting the balance net-
work, In the Null position of 82, the meter
resistor (R1) is switched out of the cirecuit to
increase the sensitivity of the meter,

The telephone line connections to the Phone
Patch are fliltered by a balanced pi network,
This is to prevent RF from entering the phone
lines and/or the transmitter audio circuits,

Since the impedance of telephone lines vary
greatly from installation to installation, it is
necessary to isolate the line impedance so a
simple balance network will provide a suf-
ficient null at every installation, This is ac-
complished by connecting the telephone line
to the Phone Patch through an H pad, This H
pad, which is formed by resistors R2, R3, R4,
R5, and R6 has an impedance of 600 2, The
pad forces the line impedance to appear as
approximately a 600 £ resistance, This allows
the impedance of the Null Adjust control, R9 with
resistor RB, to equal the line impedance and
provide a deep null,

In order to provide a balanced load to the tele-
phone line, which is animportant feature in mini-
mizing hum, the hybrid transformer incorpor-
ates additional windings, and the resistive pad
iz made in the "H" form,

The telephone line is also connedted to the
Phone Patch through capacitor C5, This Capac-
itor blocks the DC wvoltage of the telephone line
but allows the audio frequencies to pass, The
large value of capacitance has very little re-
actance at audio frequencies, thus allowing the
Phone Patch to maintain good audio quality,
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SCHEWMATIC OF THE HEATHEIT
1. ALL RESISTANCE VALUES CIVEN HYBRID PHONE PATCH

IN OHRM. E=1,000 OHMS. MDDEL HD B 15

2. ALL CAPACITOR VALUES IN ufd

MNOTES
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