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GENERAL KIT CONSTRUCTION INFORMATION
INTRODUCTION

The PACO kit you have just purchased is a high guality instrument and when asscmbled
and used in accordance with the instruclions in this manual, will provide many years of trooble-
free service. Therefore the first, and we feel, most valuable advice we canoffer in this manual
15 that you work carefully and patieatly. By so doing, you will experience more satislaction in
your new instrument, and greater confidence in your ability.

THE MANUAL

We suggest that you spend a little time NOW and read this entire manual thoroughly before
starting the actual constroction of the kit. This will familiarize you with the contents and the
general procedure to be followed .

The step-by-step instructions will help you assemble the instrument with a minimum
posgibillty of error. Further assistunce may be gained from uslng the large folded-in diagrams
supplied with this manual., Thes¢ are enlargemonls of the smaller size figures reflerred to in
the step-by-step lnstructions. They should be attached in some way to the wall above your work
bench for grealer ease in reference.

We advise you to keep this manval atter the kit has been constructed, for future assistance
in the uge and maintenance of your PACO instrament.

UNPACKING

We cannot strogs oo strongly the need for exerclsing care throughout these instructions,
Thig is esapecially (rue now 25 you unpack the kil. Parts may easlly become damaged through
carelessness here. Do not throw any packing materials away untll all parts are accounted for.
Each part should be checked against the parls list at the back of the manual In erder to make
certain all parts are present and are correcl as to value and Lype. The color ¢ode chart at the
back of this manual will assist you inidentifying doubtful parts. Please notify us promptly if any
shortage or erroneous part is discovered. Return the inspection slip with your letter in order (o
expedite the handling. Keep Inmind however, thal minor differences insome parts do not indicate
an error. A .05MFD capacltor for example, may sumetimes be found in the kit where a .04TMFD
is called for in the paris list. Such substitutions are checked carefully before Lhey are made,
and you can be assured they will work satislactorily. The registration card which accompanies
each PACO kit, MUST be lilled in and returned to the company immediately after purchase. Our
warranty applies only to registered Instruments,

TOOLS REQUIRED FOR ASSEMBLY AND WIHING OF PACO KITS.

Only standard type tools are required in the construction of PACO kits — A good quality
soldering iron with a small tip (50 or 60 watts), a pair ol limg-nose pliers; a pair of diagonal or
gide—cufting pliers; a small agsoriment of screwdrivers, and a few small end-wrenches or &
small adjustable wrench. Screwdrlver handled nul-drivers may be used in place of wrenches
in MoST CASEE.

ABSEMELY AND WIRING
The position of wires and purts in this instrument s quite critical ln most casges, and
changes may affect the operation, Follow the disgrams closely and you should encounter little,
if any dillleulty, lor the layout has been thoroughly prechecked and tested for best results,
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When wiring, remove only about 1/4 inch of insulation from the ends of hook-up wire. Ex-
cegaive removal of insulation may result in the exposed wire shorting to nearby terminals or
wiring. If the wire haa a brown, baked cnamel coating {transformer leads for example) be sure
to gcrape the enamel off, with sandpaper or a knife, to cxpose the copper wire belore making a
terminal connection. Leads on parts (registors, capacitors, ete.) should be trimmed to proper
lenpgth before mounting. Do not cut leads too short] All parts should fit between the desighated
points without strain,

SOLDERING

We wich to crophasize at this point the extreme importance of proper soldering technique.
Much engineering skill and effort has gone nto making your PACO (nstrument capable of high
guality performance. In order for you to fully realize these capabilities, gpood solder joints
are essential. If vou have had little or no previous experience insoldering, we suggest you spend
gome time practicing with anold tube socket and some scraps of wire before doing any soldering
on your kit.

Only good qualily television and radio type solder with a non—corrosive core should be used:
THIS IMPORTANT! ALL GUARANTEES AEE VOIDED AND WE WILL NOT REPAIR OR
SERVICE ANY PACO INSTRUMENT IN WHICH ACID CORE SOLDER OR PASTE FLUX HAS
BEEN USED.

To remove any doubl about your solder, we sugeest you make certain the roll you buy has
been clearly labeled for Lelevislon and radio use.

Prior to goldering, ba sure terminals and leads are clean and free of wax or corrosion.
Make a good mechanical connection by crimping the leads on the terminals with your pliers. Do
not rely on solder alone for mechanical strength.

Keep the tip of your iron properly tinned in accordance with the instructlons of the solder-
ing iron manufacturer. It should have a "bright” appearance and be free of excess solder. An
ald rag can be used to wipe the hot tip clean.

When usitg your iron, aveid applying excessive heat as thiscould cause damage to insula=
tiom or parts. I could also result in a [ux flooding condition which eould cause a leakage path
between adjacent terminals on switches and tube sockets, BY THE SAME TOKEN, INSUF FICIENT
HEAT WILL QFTEN RESULT IN A "COLD" OR HIGH RESISTANCE SOLDER CONNECTION.
THIS USTALLY HAS A DULL AND "GRAINY" APPEARANCE. A goodsoldered Joint will present
a smooth and "shiny” appearance.

Proper technigue toobtaingood resulis in-
volves applying the iron to the joint, holding it
there momentarily until the joint heats, and then
applying solder tojoint and iron simultancously.
Apply the iron long enough tocause solder to flow
smoothly into the joint, Do not simply melt drops
of solder on to the joint . . . . Solder must FLOW
into the joint to be effective.

THE PACO WARRANTY

PACO Electronics Co., Inc., hereafter referred to as the company, guarantees all parts
supplied with any PACO kit to be free of defects In material and workmanshlp under normal use
and service for a period of ninety (90) days from the date of purchase, The Company's oblig-
ation under this warranty is Hmited to those parts which are returned transportation prepaid,
with prior permisgion of the Company, and in the judgement of the Company are defective under
the terms of this warranty, This warranty is in lieu of all other warranties, and the Company
neither assumes, nor authorizes any other person to assume for them, any other liabilily in
connection with the sale of PACO Kits.
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We urge the assembler to follow the instructions provided in this manval. The Company
assumes no responsibility fur any damages or injuries sustained in the assombly or operation

of PACO Instruronts.

All prices and specifications are subject tochange without notice. The Company reserves
the rlght Lo discontinue instruments and to alter specifications at any time withoot incurting any
obligation to incorporate new fealures in PACO instruments previously sold.

The registration card, which accompanies each PACO kit, MUST be filled in and returned
tn the Company immediately after purchase. This warranly applies only to registered instru-

ments.

INFORMATION REGARDING THE PACO WARRANTY

All material and parts supplicd with PACO kits have been carefully selected to meet design
requirements and should perform their functions satisfactorily, However, onoccasion, improper
Instrument operation may be traced toa faulty tube or component. Bhould ﬂ-pla.n-nmeuiu.t i part
be necessary, write directly to PACO Eleccironies Co.,Ing,, and supply the lollowing information:

1. Identify the model and serial number of the kit in which the part is used,

2. Identify the questionable part thoroughly. Use part number and description as given
in the parts list.

3. Complelely describe the nature of the defect, or your reagon for requesting a re-
placement.

Please do not returs the part in qeestionuntil you receive notice fromus to do so. D ot
tamper with the component as this will void our warranty.

When returning tubes, pack them carefully to aveid breakage in shipment. Broken tubes
will pot be replaced in any instance, Parts that have been broken or damaged throoghcareless-
ness, misuse, or improper installation on the part of the kit bullder will likewlse not be ¢ ligible
for replacement,

SERVICE POLICY

PACO Electronies Co., Inc., offers its full cooperation and assistance 1o help you in ob-
taining the specified performance from your nsirument. We maintain a complete Service D&~
partment with whom you may correspond in the event you continue to experience operational
difficulties with your completed instrument. Weo will inspect and repalr this BIGNAL TRACER
Kit for a service charge of 54,00 plus the costof necessary parts, provided this Instrument has
been constructed and completed In accordance with the instructions given in this manual. This
special repair service is available for a period of one year from the daie of porchase. Repair
service lor PACO instruments that have been In use longer, will be available for PACO owners
at masl economical charges.

Instruments not entirely completed or that have been modified in design, will npot be ac-
cepted for repair. Instruments which show evidence of the use of acid core solder or paste
fMuxes will be returned nol repaired.

Instruments for repair or service MUST be returned to us, traasporiation charges PRE-
PAID, in accordance with the shipping instructions printed below,

SHIPPING INSTRUCTIONS

When returning a PACO instrument for regair or service, be surethat all partsare sccurely
mounted. Always pack carefully in a rugged, oversized container, preferably wood, using a
generous supply of padding such as excelsior, shredded paper, or crumpled newspaper. Do not
ghip in the original kit carton, as thiscarton 18 not considered adequate for safe shipment of the
completed lnstrument. Attach a tag to the instrument giving your name, address, and trouble
experlenced. Never return an instrument unless it is accompanied by a full explanation of diffi-
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culties encountered. The more explicit the details, the more rapidly your instrument can be
handled and procesased.
Please ship Via Railway Express PREPAID and address to:

PACO ELECTRONICS CO., INC.,
70-31 — B4th STREET,
GLENDALE 27, L. L, N. ¥,

ATT: SERVICE DIVISION

A FRAGILE label ghould appear on at least four sidea of the carton.

Return shipment will be by Railway Express COLLECT, including repair-service charges
unless otherwise requesied by previous correapindence.

Please take mote that a carricr cannet be held liable for damage in transit if, in HiS
OPINION, packing is insulficient.

STEP-BY-STEP ASSEMBLY

These inslructions were prepared by skilled technicians and technical writers [rom ex-
perience gained through actual constructicn of thip PACO kit, Therclore, you will find them
arranged in as logical 8 sequence a8 posaible, with every consideration ghven to the practical
aspects of kit assembly. We [eel theyare the fastest and best method of aasembling your PACO
kit

We urge you to read each step thoroughly, and understand it completely before performing
il. This will help you to avoid errors. We also suggest that you use the check space, [}, pro-
vided toindicate completion of each step. This will help you avold omissions in the assembly.
Many kit bullders also [ollow the practice of crossing out, with a colored pencil, each wire and
ecomponent on the wiring diagram after lnstallakion.

The "{S8clder)’ and “(Dodt Solder)™ designaticns in the ingtructions are sell-explanatory
and shoold be complied with throughout assembly. When you &oe "Dont Bulder)” after = step,
you should only erimp the lead Lo the terminal, and proceed to the next step. A later step will
indicate when all leads have been connected to this terminal, and Soldering is to be done.

All parts, after being checlied against the parts list, shonld be placed where they are
readily available and will not be lost or damaged. You may [ind it advantageous to group parts
and place Lhem in suitable containers.

To ald you in the placement of components, a system of alphabetical and numerical coding
has been set up. Certaln compunents such as swilches and controls, have becncoded with letter
designations relaking Lo the function of the component. For example, the designation ™" indicates
a control, and the designation 78" indicates a swiich. In kits having more than one of this Lype
of component, distinction between them 1s made by adding 2 second letter tothe first in alphabe-=
tical sequence. For example, the designation "BA™ indicates one gwltch, and the designation "SE™
Indieates a second switch, ele.

Other components such as ube sockets and terminal strips, have been asslpned single
letter designations having no particular reference to function. These designations are uswally
asslpned in the order in which the component 1s installed, and will nol always be the =ame in
other kits., For example, the lewter "A" may indicate 2 tube socket inoine kit and perhaps a ter-
minal sirip or other component in another kil.

Numbers have been assipned to terminals on the varicus componcnts, Thos & deslgnation
such as "SA2" indleates terminal 2 of switch "SA™; "SB3" Indicates terminal & o switeh "SB",
et

You are now ready to proceed with the construction of your PACO BIGNAL TRACER.
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MECHANICAL ASSEMBLY
REFER TO FIGURE 1 THROUGH 3

() 1. Inserl a red Bakelite pin jack in hole at front panel loealion A, Position so that
flat side of solder lug is horizontal, and secure the jack with Tinnerman fastener,
a8 shown in Figure 2. After jack has been inslalled, bend the solder luz up toward

top of panel.

& |
'||

o |~|
'|

A

]

FIGURE 1

[} 2 Inthe same manner, install another red Bakelite pin jack inhole at panel location 1D,

{} 3 Inthe same manner, inatall another red Bakelite pin jack lnhole at panel location E.
[ In the same manner, Install another red Bakelite pinjack in hole at panel localion F.

A Inthe same manner, install another red Bakelite pin jack in hole at panel location H,

Press on tighlly with
combi nation pliers
placed here

FIN JACK

NOTE = Push Tinnerman on jack with
fingers. Then secure Hohtly with
combi nation pliers as indicated.,

FIGURE 2
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() 8
A I
() 8
() 8
[ | §
() 11
{1 13,

In the same manner, Install another red Bakelite pin Jack In hole at panel location J.
In the same manner, install a black Bakelite pin jack in hole at panel location B.
Inthe same manner, Install another black Bakelite pin jack In hole at panel location K.

Install the WATTMETER LOAD receptacle in cutout at panel location L, Use twao
48-32 x /8" BH screws, two #5 lockwashers, and two #5-32 hex nufs.

Install the INPUT coaxial conneclor inhole at panel location M. Use a control lock-
wagher, ground lug, and conirol hex nut, Orient ground lug to gide of panel. See

Figures 1 and 3.

SOLDER LUG WALE PANEL
| pang,  CONNECTOR

WUT
LOCKWASHER

s

FIGURE 3

Place grille cloth N {flocked side out, sheared corners st bottem) over large hole
in center of panel. Mount gpeaker O (transformer strap at top) over grille cloth N,
Uze four #-32 % 3/8" BH screwa, three #5 lockwashers (NOTE: Use #8 aolder lug
at location P instead ol #6 lockwagher), and four #6-32 hex nuts.

Mount output transformer TA, and one-lug terminal strip Qon transformer strap of
speaker 0. Orient transformer sothat the two enameled leads are closest to panel.
Use two #6-32 x 378" BH sorews, two 46 lockwashery, and two #6-32 hex nuis.

REFER TO FIGURES 4 THROUGH 6

() 13
() 14
(] 15
(] 18
[l ZO
() 18,
(] 10,
[} 20,

Insert 3 rubber Frommet 1o hole at chasais lovation K.

Ingeyrt onother vubber grommet in hole at chassig location V.
Imsert another rubber zrommet in hole at chassia location W.
Inzert another rubber grommet in hole at chassis location X.
Insert another rubber grommet in hole at chassig location ¥.

Insert another rubber grommet in hole at chassis Iocation 2.

Inatall a seven-pin miniature tube socket in hole at chassis location AA. Use two
#4-40 % 1/4" BH serews, two #d lockwashers, and two #4-40 hex nute. Position
sockst as shown in Figure 4. Also sce Figure 5. (NOTE: Do NOT bend sockel
terminala flat; the illustrations show them flat only for purposes of clarity,]

In the same manner, install ancther seven-pin miniature tube sockel in hole at

chasgis loealion BB, TUse two #d-40 x 174" BH screws, two #4 lockwashers, and
twro 44 -40 hex nuts. Position socket as shovm in Figure 4. Also sce Figure 3.
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FIGURE 5
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(1 21
[} 32
[} 23
[} 24,
() a5,
[} 26
() 27
(] 28
(] 20,

In the same manner, install another seven-pin miniature tube socket in hole at
chassis location DD. Use two #4-40 x 1/4" BH screws, two #4 lockwashers, and two
#d-40 hex nuts. Position socket ag shdwn in Figure 4. Also see Figure b

In the same manner, lnstall another seven-pin miniature tube socket in hole at
chassls location EE. Use two #4-40 x 1/4" BH screws, two # lockwashers and two
#4-40 hex nuts. Position socket as shown in Flgure 4. Also see Figure 5.

Mount current transformer at chassis location TB. Positlon fransformer so that
the two red leads and one black lead are at grommet X. Pass these leads through
grommet X belore mounting. Under the chassis, mount two-lug terminal strip FF
{one lug grounded) on the transformer mounting screw nearest side of chassis. Use
two 44-32 x 378" BH screws, two # lockwashers, and two #5-32 hex nuts. Hea
Figures 4 and &.

Mount two-lug terminal strip (no lugs grounded) at chassis location HH, Use a
#6-32 x 378" BH screw, # lockwasher, and #6-33 hex nut.

Mount power transformer at chasais location TC, Position transformer 8o that the
sreen and green-vellow leads are at grommet Z, and the black, red, and red-yellow
leads are at grommet Y. Pass these leads through grommets T and Z before
mounting. Under the chassis, mount one lug terminal strip JJ, and #5 solder lug KX
onthe transformer mennting screws. Bendsolder lug EK to approximately 100 angle
from chassis. Use two #5-32 x 3/8" BH screws, one #6 lockwasher, and two #6-32
hex nuts. See Figures 4 and b.

Mount eye-tube bracket st chassis location LL. Under the chassis, mount two-lug
terminal strip MM (no lugs grounded) on bracket mounting screw nearest socket
AA. Use two #5-32 x 378" BH serews, two #8 lockwashers, and two #5-32 hex nuts,

Mount eye-tube spring clip NN on bracket LL. Use a #6-32 x 3/8" BH screw, #8
lockwasher, and #6-32 hex nut.

Install electrolytic capacitor mounting wafer on top side of chasels aflocation Q0.
Use two 45-32 x 3/8" BH screws, two # lockwashers, and two #-32 hex nuts.

RUN SOLDER 1N e T
AT THIS POINT. '

SOLDER MUST
INTERCOMNECT PLATE
AND LUG.

FIGURE 6

Insert the metal electrolytic capacitor PP from the top into mounting wafer slots,
Posltion terminals as shown in Figure 5. Hold capacitor firmly in place and twist
prongs with pliers Lo secure. See Flgure 6. Bolder the mounting lug without the
hole to the mounting plate as shown in Flgure .

REFER TO FIGURES 5 AND 7

{1 30

Plarce the chassls against the panel, lining up the four holes for switches 34, and 5B,
and controls CA and CB.
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() 3L

Install the MULTIPLIER switch al location SA. Use 2 control lockwasher, Bakelite
panel washer, and control hex nul. Before tightening the nut, have switch in [ull
counte relockwise position. Orient switchpao that the far side of the shalt is directly
opposite the X1 marking on the panel. Check by placing polnler lmob on shaft and
tightening set screw, Reposition switch [ pointer doesnot line up with X1 marking.
Retighten pointer kmob on shaft.

CHASSIS CHASSI1S
CONTROL \ CONTROL
’ ;‘..II ; ’}IJT
CONTROL
CONT HDL PAMNEL LOCKWASHER PANEL
LOCKEWASHER BAEKELITE BAKELITE
PA “E'- ) WASHER PANEL WASHER
FIGURE 7

(1 3d

(1 34

Install the FUNCTION SELECTOR awitch at location 8B. Use a control lockwasher,
Bakelite panel washer, and control bex nut. Before tightening the nut, have swilch
in full counterclockwise poslilon. Orient switch so that the flal side of the shaft is
directly opposite the AC OFF marking on the panel. Check by placing pointer knob
on shafl and tightening set screw. Reposltion switch il pointer does not line up with
AC OFF marking. Rotighten pointer knob on shaft.

Inatall the G00KSR GAIN contral at locatlon CA. Ovient the conlrol as shown In
Figurce 5. Use a control lockwasher, Bakelite panel washer, and control hex nul,

Install the S0KG WATTS control at location CB. Orient the control as shown in
Figurc 6. Use a control lockwasher, Bakelite panel washer, and control hex nut.

WIRING

REFER TO FIGURE B

{1y 35
(1 36
{3y 37
{1 38
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Connect the green=-yvellow lead of the powor transformer cxtending through grommet
%, to G3 on socket EE (S8older). Position along rear and side of chassla,

Twist together the two red leads of the power transformer extending through grommet
Y. Conncct one of these leads to EEL (Solder), and the other lead to EES (Solder).

Connect the red-yollow lead of the power transformer extending through grommet ¥,
to G1 on socket EE (Solder).

Twist together the two green leads of the power transformer extending through
grommet Z. Connect one of these leada to EE3 (Don't Solder), and the other lead to

EE4 (Don't Solder).



AN

GRM-TEL TIEIE o=

| S R
DRAMGE TJETRTEE

TR T I I TR !
BLACK TE—  VELLOW I
_I._' B - Iﬁ

FIGURE &
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{1 40,
(1 41,
{ ) 43,
() 43,
() 44,
{ 1 45
{ ) 48,
() 47
() 48,
{ ) 49,
(1 B0
() W
{ ) B5a.
{ ) 83
[ 1 854,

Page 12

Connect the long black lead of the power transformer extending through grommet ¥,
to SB4 (Don't Solder)., Position along chassis between grommel X, and terminal
gtrip FF.

Connect the short black lead of the power transformer extending through grommet ¥,
i JJ1 (Don't Solder).

Comnect the black lead of the current transformer oxtending through grommet X, to
JJ1 {(Don't S8older).

Twist together the two red leads of the current transformer extending through
grommet X. Connect one of these leads to CBL (Solder), and the other lead to CB3
{Don't Solder),

Connoct & length of bare wire [rom G4 on socket EE (8alder), to Gl on eleocirolytic
capacitor PP (Solder).

Connect a 3-1/4" length of yellow hook-up wire from G2 on socket DD (Solder), to
pin Jack K (8older), Dress vellow wire as shown in Figure &.

Twist togother two 18 lengths of green hook-up wire, This twisted palr will be
used for wiring the heater circuits, Cut off lengths as required.

Cut off a 4-1/4" length of green twisted pair and remove 1/4" of lnsulalion from
both ends, Comncct one of the wires to EE3 (Solder), and the other wire to EE4
{Solder).

Connect the other two ends of the same twisted pair to DD3 (Don't Solder), and DD4
{(Don't Solder). Dross Lthese wires close (o chassis,

Cut off a 3-3/4" length of green twisted pair and remove 174" of insulation [rom
hoth ends, Connecl one of the wires to DRI (Solder), and Lhe other wire to DD4
(Salder).

Connect the other two ends of the same twisted pair to BB3 (Don't Solder), and RB4
(Don't Solder). Dress these wircs close to chaasis.

Cut off another 3-3/4° length of green twisted palr and remove 174" of insulation
from both ends. Connocl one of these wires to AAJ (Solder), and the other wire to
AAd (Solder).

Connect the other two ends of the same twisted palr to BB3 (Don't Solder), and BB4
(Don't Solder). Dress these wires close to chassis and run as much of their length
as possible along beslde the twisted pair connecting socket DI to socket BB,

Cuot off a 5-1/4" lengthof greentwisted palr and remove 1/4" of Insulation from both
ends. Connect one of these wires to BDB3 (Solder), and the other wire to BB4 (Solder).
Insert the loose end of this pair through grommet V and leave disconnected at this
time, Dross these wires close to chassis,

Connect a 3-374" length of yellow hook-up wire from MM2 (Don't Solder), to ground
lug on INPUT comnector M (Solder). Dress yellow wire close to chassis,

Comnect a 2-174" length of green hook-up wire from SAl (Don't Solder), to eyelet
in INPUT connector M (Solder).

CAUTION: In soldering a wire to the eyelet in the connector, use only enough heat
to make a good comnection and to form a small “vrown' of solder over
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the eyelet. Excessive heat may cause solder to flow into the eyelet,
pogaibly resulting in a shorted condition.

Connect a 1-1/2" lemgth of vellow hook-up wire from MM2 (Don't Solder), to AA2
{Solder).

Connect an &-1/2" length of red hook-up wire {rom MMI {Don't 3older), to PP —
(Don't Solder). Dress red wire as shown in Flgure 8.

Connact a 10-1,/2" lengthof red hook-upwire from CB2 (Solder), through AAS {Don't
Solder) to AAS (Soldar), now solder AAf., Dress red wire as shown in Figure 8.

Connect one end of a 4-1/2" lengthof yellow hook-up wire to G2 on socket BE (Don't
Solder). Insertthe other end through grommet V and leave disconnected at this fime.

Prepare the " length of coaxial cable in the followlng manner:

Bamove 3/47 of the black, outer insulation from both ends.

Unbrald the spiral shield at each end back to the black, outer insulation.
Twist the shield wires into stranded wire shape, and tin at each end.
Remove 1/4" of the yellow, inner insulation from both ends,

Tin the siranded inner conductor at both ends.

pREFE

Connect the inner conductor of one end of the praviously prepared &' coaxial cable
to CAZ {Solder). Conncct the tinned shield wire at the same end lo CAl. DBelore
goldering, pull the shield wire through the lug untll the black, outer ingulation is In
contact with the control cover, Be certain that shielding does not touch CAZ or the
control cover. Now solder CAl and trim off excess wire.

Dressthe 6§ coaxial cable straight down to the chassis and backto socket BB, parallel
tothe twisted green heater wires, Connectthe tinnedshieldwire to G2 on BB, leaving
approximately 1/47 of the shield wire betweenthe black insulation, and G2 (Solder).
Trim off excess wire. Now connect inner conductor to BB1 (Solder).

Connect g 1-3/4" length of red hook-up wire [rom EET7 (Solder), to PP & (Don't
Solder).

Connect one end of 2 7=-3/4" length of red hook-up wire Lo PP W {Don't Solder),
Insert the other endthrough grommet V, and leave disconnected at this time. Dress
red wire a= shown in Fipure 8.

Comnect a 3-1/2" length of red hook-up wire from PP B (Don't Solder), to DDG (Don't
golder). Dreas red wire as shown in Figure 8.

Connect one end of a 3-1/2" length of red hook-up wire to DD6 (Solder). Insert the
gther end through grommet W, and leave disconnected at this Ume,

Comnect one end of a 4" length of yellow hook-up wire to DD5S (Solder). Insert the
other end through grommet W, and leave disconnected al this time.

Conmpect a 4-3/4" length of orange hook-up wire from DDL (Solder), to pin jack J
{Don't Solder). Dress orange wire as shown in Figure 8,

Connect one end of & 16" length of orange hook-up wire to SB2 (Sclder). Dress the
wire as ghown in Figure 8, inscrt the other end through grommet V, and leave dis-
connected at this time.
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Connect one end of a 7-174" length of orange hook-up wire Lo SBB (Salder). Inscrt
the other end through speaker cut-out and leave disconnected at this time.

Connect one ond of a 6-3/4" length of red hook-up wire to S8BT (Solder). Insert the
other end through speaker cut-out and leave disconnected at this time.

Connecl one end of a 6-1/2" lenglh of green hook-up wire Lo EBA [(Solder). Inscet
the other end through speaker cul-out and leave disconnecied al this time.

Comnect a 4-1/2" longth of green hook-up wire from 8B4 (Solder), to L1 iEolder).
Dress green wire under control CB as shown In Figure H, being carelul to keup
wire away lrom sharp edge of chassis.

Connect a 8 length of yellow hook-up wire from CD3 (8older), o FF1 (Dan't Solder),

REFER TO FIGURE 9

[ 74,
() 15
{1 Th.
Rl M
() 78
{ )y T
[ 1 &b
f ) &1
() 82
(} 83
() o4
{1 @85
() &6,
() 8
{ ) a8,
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Connect the short, black lead from top of current transformer TB to L2 (Sclder).
Dress the wire close 1o chassis,

Connect the enameled wire from output transformer TA clogest to terminal strip Q,
1o @1 (Don't Solder).

Connect the remaining cnamelod wire of tranaformer TA to 02 (Doa't Solder).

Connect a 3-1/2" length of yellow hook-up wire from O2 {Solder), to solder lug P
(Don't Solder),

Connect a 3" length of yellow hook-up wire from pln jack B (Solder), to solder lug
P (Don't Solder). Dress yellow wire against panel.

Connect the loose end of the red hook-up wire extending through speaker cut-oul
from SBT to ©1 {Don't Sulder). Dress rod wire as shown in Figure 8.

Connect the loose end of the green hook-up wire extending through speaker cut-oul
from SB6, to pin jack D (Solder), Dress green wire a8 shown in Floure 9.

Connect the loose end of the orange hook-up wire extending through speaker cul-oul
{romSB8, 1o pin jack A (Don't Solder). Dress orange wire as shown in Figure 5.

Connect o 6-1/2" length of orunge hook-up wire from pin jack A (Solder], to Ol
{Solder), Dress orange wire as shown in Figure 8.

Connect 2 6-1/2" length of yellow hook-up wire from pin jack E (Solder), to HH2
{Don't Solder). Dress vellow wire as shown in Flgure 9.

Connect a 8-1,2" lengthof red hook-up wire [rom pin jack F {Solder), to HH1 (Don'L
Solder). Dress red wire as shown in Figure 9.

Conneet the loose end of the yellow hook-up wire extending through grommet W from
DD35, to HH2 (Don't Solder). Dress yellow wire as shown in Figure 8.

Comnect the loose end of the red hook-up wire extonding through grommet W from
4, to HH1 (Don't Solder}, Dress red wire as ghown in Figure 9.

Comnect the brown lead from transformer TA to pin jack H (Solder).

Connect (he blue lead from transformer TA to HHZ (Solder).
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88,

a0,

Connect the red lead from transformer TA to HH1 (Solder).

Connect 3 4782 registor (yellow-violet-black) from Q1 {(Solder), to sclder lug P
(Snlder),

REFER TO FIGURE 10

{1}

g1.

92,
83.
B4,
95,

98,

a1,

v,

0a,

100,

101.

102,

1403,

104,

103,

104.

107.

104.

108,

Page 16

Connect a 4700 MMF ceramic capacitor {.004TMFD} from SA1 (Solder), to 8A6 {Don't
Solder). Use spashetti on both leads.

Connecta 810K resistor {white-brown-yellow) from SAE (Solder) to SAS (Don't Salder),
Connect a 91K resistor (white-brown-orange} from 8A5 (Solder) to & ad (Don't Solder),
Connect a 910082 resiator (white-browm-red) from SAd (Soldex), to SA3 (Don't Bolder),
Connect a 100082 resistor (brown-black- red) from SA3 (Solder), Lo MM2 {Dan't Solder].

Connect a 470K resistor (yellow-violet-yellow) from SAZ (Don't Solder), to MM2
(Don't Solder).

Comnect a 1 MEG reslstor (brown-black-pgreen) from MMEZ (Solder), to AAL (Don't
Bolder).

Connect a 47T00MMF ceratmilc capacitor ((0047TMFD) from AAL [.Sn}der},m SAT (Solder).

Connect a 100K resistor (brown-black-yellow) from SA2 (Solder), to MMI1 (Don't
Solder].

Connect a 220K resistor{red-red-yellow) from MMI1 (Solder), to AAT (Don't Solder),

Connect a 4TOOMMTF ceramlc capacitor ((004TMFD) from AA7 (Soldar), to CAS3
(Solder). Use spaghettl on both leads.

Connect the positive (+) lead {use spaghetti) of the 2EMFD, 25VOLT electrolvtic
capacitor ioc DD2 (Don't 3older); connect the negative lead ta G3on socket DD (Don't
Solder)

Connect a 270 OHM, 1 WATT resistor {red-violet-brown), from DD2 (Solder), to G3
on socket DD (Solder).

Connect a 470K resistor (vellow-violet=vellow) from DDT (Don't Solder), to G1 on
gocket DD (Solder).

Connect a 4ATOOMMF ceramic capacltor {004 TMFD) from BBS (use spaghetti] {Don't
Balder), to DD (Solder).

Connect a 220K resistor (red-red-yellow] from BES (S8older), to PP & (Don't Solder).

Connect an 1300 OHM resistor (brown-prayv-red) from Gl on socket B [Don't
Solder), through BBT (Don't Solder), to BRZ {Sulder).

Connect the positive (+) lead (use spaghetti) of the 10 MFD, 25VOLT electrolytic
capacitor to BBT (Solder); comnect the negative lead to Gl on socket BB {Don't
Bolder).

Connect the outside foil lead of a .047 MFD, 400VOLT paper tubular capacitor to 1
on socket BB (Solder); connect the other lead (use spaghettl) to BBG (Don't Solder),
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111,

112,

117,

118,

114,

120,

131,

Comnect a 470K resistor (yellow-violet-yellow) from BBE (Bolder), to PP A (Don't
Salder),

Connecl g 22K resistor (red-red-oranse} from PP & (Don’LSolder), to PP — {Solder),

Connect a 47K resistor (pellow-violet-orange) from PP & {Solder) to PP M (Don't
Solder). '

Contrect Lhe L000L2, T watt, large rectangular resistor from PP B (Solder) to PP e
golder), {Use spaghetil on both leads.)

Connect a 560K reslstor (green-blue -yellow) from pin jack J{Solder), to SB3 {Solder).

Connect the outside foil lead of a .02 MFD, 400VOLT paper tubular capacitor to
FF2 (folder); connect the other lead fuse spaghetti), to SB1 (Don't Solder),

Connect a 1.8 MEG resistor (brown-gray-sreen) from SE1 (Solder), tn FF1 (Don't
folder),

Connect the cutside foil lead of a .04TMFD, 400 VOLT paper lubular capacitor to
solder Iug KK (Don't Solder). Connect the other lead to FF1 {Don't Jolder).

Comnect a 1 MEG resiator (brown-black-green) from FFL (Solder), to KK {Daon"t
Solder).

Connect the oulgide foil lead of a .01 MFD, 800VOLT paper tubular capacitor to KK
{Sclder); connecl the other lead to JJ1 {use spaghett:), (Don't Solder),

Inzert the line cord from the rear of the chassis through grommet R, Tie an ovor-
hand kmot approximately 5-1/2" [rom the end of the cord ingide the chassis [or
straln relief. Beparate the ends lor a distance of 2-1/4 inches,

Connect one lead of the lne cord to SB5 {Solder); connect the other lead to JA
{Soldar).

FINAL WIRING AND ASSEMBLY

REFER TO FIGURE 11
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124,

125,

126,

127.
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Place the 1639 tube in spring clip NN with the tube keyway pointing down toward the
chassis, The tube shouldbe seatedin the clip sothat the elipfits around the Bakclite
basc, Bee Figure 11.

Mount the octal socket QQ on the 16828 tube base, Pins 1 and 8 on the socket should
be clogest to the chaasis.,

Connect 3 1 MEG resisior (brown-black-green) from Q3 (Bolder)], to Q04 (Don't
solder).

Connect a I MEG resistor (brown-black-green) from QQF (Don't Solder), to QO3
{Don't Solder).

Insert all the wires extending from pgrommet V, through the 1-1/2" length af vinyl
tubing.

Comneet the yellow wire extending from the tubing to QQ8 (Solder),



FIGURE 11
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{ } 128, Connect one of the green wires extending from the tubing to QQ2 (Solder): commect
the other green wire to QQ7 (Solder),

{ ) 129, Connect the red wire extending [rom the tubing to QQ4 (Solder).
{ } 130, Connect the orange wire extending from the tubing to QQ5 (Solder).

{ ) 131. Before installing the knobs on the GAIN and WATTS controls, rotate both controls
fully counterclockwise, them place the knobs over the shafts so that the pointers line
up respectively with the "0~ marking on the GAIN control, and the 30" marking on
the WATTS contral, Then tighten the set acrews {lrmly against the shafta,

{ } 132, Isert the tubes in their respective sockets: 12AVE in socket AA, 1ZAUS in sockel
BB, 12AQ5 in socket DD, and 12X4 in socket EE.

{ ) 133, Carefullyinspect instrument construction, and check dress or arrangement of wiring.
Be sure that the wirlng or compoments are sot positiomed in such a manner that
ghort circuits will occur.

Be sure that all solder connectlons have been made, Shakethe instrument sothat
all loose solder, wire cuttings, and insulation may fall out,

PRELIMINARY TEST

Before comnecting the Signal Tracer to the AC power line, connect an ohmmeter {rom pin
7 of V5 {Socket EE) to ground, and check the B- resistance lo ground. If the circuit is normal,
the reading obtalned will be 50K OHMS or higher. (Be sure to allow for electrolytic capacitor
charging aetion and wait for the meter pointer to come to a complete stop before taking the
reading.)} If the resistance measures less than 50K OHMS, the rectifier circuit should be checked
thoroughly for shorts, and the trouble corrected before the Instrument is connected tothe AC line.

Plug the Signal Tracer line cord into a 117 Volt, AC, 60 Cyela source. Setthe MULTIPLIER
awltch to the X1000 position, rotate the GAIN control to approximately 30" on the calibrated scale;
and gel the FUNCTION SELECTOR switch to the INT SPER position. After about 15 or 20
ssconds of warm-up time, all tubes should light; a circular fluorescent pattern, openat the bottom,
should be apen on the face of the eye-tube, and a faint rushing noise should be audible In the
speaker. Touching the eyelet of the INPUT comnnector should produee a fairly loud hum, and
cause corresponding action on the eye-tube pattern.

If there 18 any sign of trouble, such as smoke or evidence of overhaating, the tubes do not

light, no pattern on the eye tube or no sound from the speaker, disconnect the instrument from
the power source immediately and check for errors in wiring or other sources of trouble.

Refer to the sectlon "WHAT TO DO IN CASE OF TROUBLE" for more detailed trouble-
ahooting procedure.

If the lnstrument does respond in the manner Indicated, it will be sale to leave it turned
an to thoroughly warm up while the balance of the kit I8 assembled.

PREPARATION OF TEST CABLE

REFER TO FIGURES 12 THROUGH 16
BRF-AF PROBE — Assemble as follows:

( ) 134 Remove approximately 3/16% of insulation from both ends of the small black flexible
wire, and tin both ends,
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135.

136.

137,

1343,

139.

140,

131,

142,

143,

144,

B Ay

Pugh the probe tip into a piece of cardboard, place the cardboard flat on the bench
5o that the tip is in a vertical position, and insert a short piece ol selder into the
hole inthe rear of the tip. Heat theend of the tip until the solder melts, then quickly
insert the tinned wire into the melted solder in the hole, 1f necessary, melt addi-
tional golder into the hole to fill it up. Make certain solder does not run down over
the threads. Allow the tip to cool, inserl the black flexible wire inte the rounded
end of the red probe head, then screw the tip into the red probe head.

Remove 1-3/3" of the black puler insulation from one end of the long coaxlal cable,
being very careful not to cut any wires of the spiral wpund shield.

Unwind the spiral shield back to the black cuter insulation, twist the loose wires of
the shield into a compact strand, then fold the shield back over the insulation.Clip
oll excess shield, leaving approximately 3/8" of the shield folded back. See Figure
12.

FLAT BRAID AND SPIRAL

b 22 BRAID SOLDERED HERE
| —1% JA?KET

BRAID

FIGURE 12 FIGURE 13

Remove 174" of the Insulation from the inner conductor and tin the exposed stranded
wire.

Insert the flat braided wire into the large diameter end of the probe eable spTing,
leaving approximately 3/8" of the braid extending beyond the small dlameter end of
the spring. Sce Figure 13,

Blide the spring and brald together over the prepared cable end with the small dia-
meter end of the spring toward the prepared cable end. Fold the 3/8" length of the
spiral cable shicld back over the spring: fold the 3/8" length of the [lat braid back
pver the gpring, then solder both shield and braid to the spring, Sce Flgure 13.

NOTE: Exercise caution when soldering shield to spring. Overhesaling may melt
insulation between shield and inner wire, resulting in wire shorting to
ghield.

5lip the loose end of the flat braid intothe end of the alligator clip and solder, (This
procedure may be simplified by attaching the clip to some object such as a piece of
erardboard, placing something fairly heavy over the cardboardto hold itin place over
the edee of the workbench, then soldering.)

SHdethe black probe end over the cable and spring, with the larger diameter portion
of the probe end toward the rear. Bee Figure 14.

Slide the probe housing overthe cable and spring, with the swltch cut-out toward the
fronl. Sep Figure 14.

Connectthe tinned inner conductor of the cable to the SPST slide switch terminal at
the "ON" end of the switch (Don't Solder). See Figure 14.

Page 21



(3 145. Connect the small,black flexible wire from the probe tip to the SPST slide switch
terminal at the "OFF'" end of the switch (Don't Bolder), See Figure 14,
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(-] 148, Connectceolor codedend of the J0062MID tubular ceramic capacitor (blue-grey-red)
ta the cathode [color coded) end of the crystal rectifier. Connect as close together

as possaible (Solder),

CAUTION: Before soldering this connectlonzracp the erystal diode lead with a pair
of long nose plicrs between conneclion and cryatal bedy. This will pre-
vent the heat of the molten solder from damaging the crystal. See

Figure 15.

FIGURE 15

( 1 147, Connect the other end of the erystal rectifier Lo g 47K OHM resistor {vellow-viclet-
orange). Connect as close together as possaible (Solder). Leave the loose lead of
the resistor long, and slide a 1-1/8" length of spagheiti over it. Sce Fipure 16,
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(3 148,
() 148,
(y 150
{ } 151
[} 133,
() -153.
() 154,

CAUTION: Protect rectifler againstexcessive heat as in Step 146, before soldering.

Trim the loose leadof the (0068 ceramic capacitor to a length of approximately 1,2
and comnnect it to the SBST slide switch terminal at the "OFF" end of the awritch
{Solder).

Slide the 2'" length of vinyl tubing over the resistor-rectifler-capacitor network,
bend the long resistor lead back and comnect it to the 3PST glide switch terminal
at the "ON" end of the switeh {Solder). See Fipure 14.

Connect one end of a 2-1/8" length of yellow hook-up wireto the probe cable spring
(Solder). Connect the other end to the side of the alide swlich housing (Bolder), See

SPAGHETTI

FIGURE 16

Carefully work the probe housing over the slide switch agssembly until the switch
button seats into the cut-out in the probe housing. Secure the switch with two #3-48
% 1/4" BH screws. Inspect to make sure that screws do not touch switch terminala,

Fit the probe head into the probe housing, line up the holes, and secure with bwo
#2-b6 soll-tapping serews.

Fit the black probe end into the rear of the probe housing, line up the two holesin
the rear of the probe housing with those In the probe end, and secure with two #2-56
seli-tapping serews.

Insert the #6-32 sel screw intothe threaded hole ln the black probe end, and tighten
firmly but not excessgively against the probe cable spring.

Thizs completes the 3ssembly of the RF-ATF probe.

FEMALE COAXIAL CABLE CONNECTOR

Inztall as follows:

{ ) 155,

{} 158
{1 15T
[} 158.
(3 158,

Remaove 1-1/4" of the black, outer insulation from the looge end of the probe cable,
being very careful not to cut any wires of the spiral wound shield,

Loosen the set screw in the female cable comnnector body and remove the connector
spring. Slide the connector spring over the end of the cable, withthe small dlameteor
end of the spring toward the cable end. See Filgure 14,

Unwind the spiral shield back to the black outer Insulation, twist the loose wires of
the shield into a compact strand, then fold the shield back until the end extends onto
the larpe diameter sectlon of the spring. Seeo Flgure 14.

Remove 1™ of the insulation from the inner ¢onductor, and tin the exposed stranded
wire.

Insert the prepared end of the cable into the female connector, and guide the tinned
inner wire through the evelet in the center of the connector. Push the conmector
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(] 180,
() 161,
()} 162

#6-32 % 38" QOVAL HEAD SCREW

Fage 24

over the connector spring as far back as It will go, making gure that the set serew
iz not aver the folded back portlion of the spiral shield. Tighten the set acorew
securely against the spring.

Trim off the excess shicld 1/4" from the end of the connector and solder tothe
large diameter portion of the sprine,

NOTE: Exercise caution when soldering shield to gpring, Overheating nm‘i.- melt
Insulation between ghield and innerwire, resultingin wire ghorting to shield.

Trim off the inner conductor flush with the eyelet in the connector {Solder).

CAUTION: In solderinginner conductor to eyelet in connector, use only enough heat
to make a good connection and to form a small “crown' over the eyelet,
Excessive hoat may cause solder Lo flow inlo the eyelet, possibly re-
sulting in a shorted condilion,

CARRYING CASE ASSEMBLY

Install tho handle hinges and handle on top of the carrying case, The handle hinges
mounl over the holea provided on top of the case with tyo #6-32 x 378" oval head
sorews, bwo #8 lockwashers, and two #6-32 hex nuts for each hinge. See Fipure 17.
To perform this assembly, firat mount one of the hingea, then place one cnd of the
handlea on the mounted hinge, Next ingert the other hinge into the hole at the other
end of the handle, and mount this hinge to the carryving case.
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{ ) 163. Insertthe four rubber feet intothe holes provided at the bottom of the carrying case.
Install each foot go that the [at porticm is outside the case. See Figure 17.

FINAL ASSEMBLY

{ 3 164, Pass the line cord throughthe large hole inthe rear of the carryving ¢ase, and slide
tha Instrument in until the flanged edges of the panel fit snugly around the front lips
of the carrving casc.

{ } 165. Fastenthe rearof the Instruoment chagsis to the rear of the carrying case by gecuring
the lwo #6 x 3/8% BH, gelf-tapping screws in the holes provided.
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WHAT TO DO IN CASE OF TROUBLE

If the lnslrument does not function properly we suggest the following check procedure be
obaerved.

1. Recheckall wiring and make certain all connections have bean properly made. Inspecteach
soldered terminal elosely. Check switches and tube sockets for evidence of rosin between
contacts. Any excess rosin present could cause leakage belween contacts, and should be
removed by cleaning with alcohol and a stiff brush, Cheek all components for correct value
and proper location in the circuit. If possible, have someone elge perlorm these thecks
with you. This often reveals mistakes that are consistently overlooked, One of the most
common mistakes in the Z-80 Signal Tracer kit is the inadvertent interchanglnge of reaistors
with values such ag 18000 and 1.8 megohms.

2. Check all voltages as shown om the schematic. These measurements were taken with a
PACO V=70 VT VM having an input registance of 11 megohms. Reoadings may vary consider-
ably when taken with other instruments having different lnpulcharacteristics. A variation
of + 30% in these readings is entirely acceptable,

8. Checkall tubes elther with agood guality tube tester, such as the PACO Model T-80, or by
subatituting tubes known to be good and observing inglrument periormance.

4. Tf hum In the speaker geems Lo be excesslve, a simple check can be made to delermine if
it is originating within the Z-80 circuitry. To begin, it should be parinted cut that due to the
open cireuit condition at the INPUT connector when the probeis disconnected [rom the in-
strumenl, or at the unshlelded probe tip when the probe 1s connected to the instrument, a
rather loud hum at maximum gain {GAIN fully clockwise: MULTIPLIER on X1) 18 normal,
Shorting the INPUT connector to ground, or shorting the probe tip tothe probe ground lead
should reduce the hum loa muoch lower level. If the hum is not reduced by shorting the in-
pul, then it ig deflnitely originating within the Z-80 clrevitry: —

There are many sources of excesaive hutt, of which the most common are: defective pawer
supply [lillering, poor lead dress, defective wbes, snd poor soldered connections, particul-
arly "ground" connections. Check the lead dress throughout the clrouitearefully and make
certain It has been done exactly according to the step-by-step instructions and the wirlng
disgrams. Also check all chassis "ground" connections, especlally those associated with
the input amplifier V1 (12AV6). Finally, check the tubes and the power aupply filter corm -

poments.

5. Check all construction visually for wire clippings and drops of solder which could beoome
lodged against, and cause shorting of, such elements as control Lerminals, switch cantacta,
and tube socket pins.

CIRCUIT DESCRIPTION

Many valuable and convenlent features have been included in the PACO Model Z-80 Signal
Tracer.

The bazle circuitconslsts of a highrgaln three stage audioamplifier, Coarse and fine gain
attenuators, and visval and aural signal indicators are provided. Provision is made to switch
oul the internal speaker if only visual indication is desired. An externa] VIVH may be connected
for actual measurement of siznal voltages, or an oscilloscope may be connecled for waveform
indication, An RF-AF probe is provided for connecrion to the circuits under test, and contalas
& crystal dicde for RF and IF signal demodolation. The diode can be switched out for use with
audio sirnals,

A noise test clrewit applies a DC voltage to the probe for localing noisy components. Such
components, when connected to the probe, generate a nolse signal which can be seen on the ere-
tube or heard in the loudspeaker.
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A calibrated wattmeter (500 watls maximum) is provided for checking the power consump-
tion of electrical equipment,

Provigion is made Lo use the instrument as a substitution Epeaker and/or output Lrans-
former. External speakers may also be connected for testing purposes.

The amplifier has sulflclent gain Lo check the cutput of low-level microphones, tuners,
photo-electric cells, and magnetic ar reluctance-Lype phono pickups. There is also enough gain
avallable to detect the presence of BT signals at the antenna of 2 recelver under Lest,

The unit recelves its power from & transformer operated, full-wave power supply. A 12X4
duo=-diode (VEH) sarves as the B+ rectilier,

A 12ZA VS high-gain triode (V1) s used as a preamplifier. A four-step attenuator having a
10 to 1 ratio between steps is located in the nput circuil of thia staze. The attenuator. (labeled
MULTIPLIER cn the front panel) used in conjonction with the calibrated GAIN control, permita
accurate measurement of stage gains. Maximum gain is obtained with the MULTTPLIEER in the
X1 pogition; minimum gain in the X1000 position, The dinde sectlon of the 12AVE is used as the
wartmeter rectifier.

A 12AUB pentode (V2) serves ae a voltage amplifier. The contimsously variable, calibrated
GAIN control is located in the input circull of this stage.

A 12AG5 beam power tube (V3) serves as the cutput or power amplifier. A 1629 electron
beam eye-tube (V4} monitors the signal at the 124095 grid.

& push-pull outpui tranaformer and a 5" loudapeaker complete the basic leacer circullry.
Panel terminals permit connection tothe primary or secandary windings of the oulput transfurmer
ar to the speaker voive coil for substitution purposes.

For waltmeter indication, the load current,or actual current drawn from the AC power line
of 8 device under test flows through the primary of acurrent tran gfarmer. Thiscurrent,through
tranaformer action, develops a voltage dropacross the WATTS control. A partol this voltage 1s
rectified by the diode section of the 12AVE, and Lhe resulting DO vollage is indicated by the 1629
gye-tobe. The voltageapplied tothe diode is controlled by the WATTS control which s calibrated
tn read the actual wattage consumption of the device under test.

Four sectlon filtering of the full-wave power supply provides an exceptionally low huom
level, The hum heard at maximum gain 1s actually grid circuit hum due to the extension of the
input grid circuit into the coaxial cable and probe.

SIGNAL TRACER APPLICATIONS

The versatility of the Signal Tracer will come as no Surprisc to the technlcian with moany
years of experlence in the [ieldof radic and audio servicing. However, those of you making your
first acquaintance with this valuable instrument may be impressed by its usefulness which ls,
in [act, limited only by the abllity and the imagination ol the operator. New Bignal Tracer appli-
catinns are continually being discovered by electronics men inmany branches of scicnce. PACO
Electranles Co., in designing the Model Z-80 has taken into account all of the more mportant
known Signal Tracer applications, and has provided every feature necessary for performing theae
applications with the Model Z-80.

Following Ls a list of some of the most often encountered tasks that may be performed with
the Z-30:

1. Locating "dead"” stages in AM and FM radioreceivers, TV receivers, and audio amplifiers.
2. Locating the origin of hum, nolse, and distortion {n receivera and amplifiers,

4. Finding open tube filaments In series [llament circulta.

4, Locatlng intermittent troubles ln receivers and amplilleras.

5. Locating the stage responsible for weak signal conditions in receivers and amplifiers.

§. Locating oscillating or "motorboating™ stages In receivers and ampliflers,
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7. Locating defective speakers and cutput transformers.

B. Measurlng slage gain in amplifier circuits.

8. Measuring the power consumption of electrical dovicas consumlng up Lo 500 watts,
10. Amplifier has sufficient gain to be uselul as a small public-address gyatem.

11. Amplifler may be used for checking phong piclkups, tuners, microphones, pholo-electric
cells, ete.

USING THE SIGNAL TRACER

The primary purpose of the Signal Tracer iz just what the name Implies — to "trace’ or
[ollow a signal through a receiver or amplifier until some paint in the elreuil is reached where
the signal departs from normal. Supplementary tests are then made at the faulty stage, usuvally
with a volt-ohmm ster, to determine the defectlve component, The signal tracer, being a device
which works directly with the primary factor in any electronle vircunit — the slpnal — thus makes
possible rapid and accurate isolation of faulty stages. This is often the most time COLSLI Logr
partof troubleshooling procedure, It usually is & simple matter to determine the defective oom-
ponent, once the Lrouble has been lsolated to a partleular stage. However . attempting to 1solate
A trauble by working with the secondary factors In a eircuit — voltage, resistance, capaciiance,
and inductance — is often very confusing and time consuming, This is particularly true when
checking cireuits which require the signalas an actualing force, such as AGC . and AFC networks.
Signal Tracing, however, requires no translating of volt-ohm statle readings intocircult eflects
and theorized operation, It ls immediately apparcal when the gignal becomes distorted or is in-
terrupted because the actual effects can be heard Irom the loodspeaker. No guess work ls in-
volved,

o\

eV thd
= 2ANaC 1] -
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The basic method of tracing & slgnal through a typical 3-tube AC-DC AM recelver (See
Figure 18) using the PACO Z-80 will now be deseribed, The most likely component causlng the
interruption or distortion of the slgnal at each point in the circuit will be noled,

There are many other'tasks that may be perlormed with the Z-80 and these will be descril-
ed in detail later on.

Preliminary Tests - Power Supply And Tube Filaments

Turn the receiver "ON" and allow the tubes to warm up. Should one or more of the tube
[ilaments be open, none of the tubes will glow. The delective tube may be quickly isolated with
the Z=B0 as follows:

With the instrurmenl copnecied to the 117 wolt, 60 ¢yele AC line, turn the FUNCTION Bk~
LECTOR to the INT SPER position, Set the MULTIPLIER Lo X1000, and the GAIK contraol toap-
proximately 30 on Lthe calibrated scale. Connect the probe ground lead to the receiver B- linc,
get the probe switeh to the AF position, then in sequence, touch the probe tipto points @, R, 8, T,
and U indicated on Fig. 18. A 60 cyele hum will be heard in the Z-80 speaker at eachsuccessive
point untll the open filament has been passed. For example, let us assume the filament of wbe
V1 ta be open. When points @, R, 8, and T are touched, the hum will be heard, Howewer,at point
U, no hum will be heard other than the normal, low-level hum originating from the Tracer power
gupply. I will take very litile practice on the vperator's part to quickly masler this procedure
for finding open tube filaments in series circuils,

With all tube fllamenta glowing properly, the next step is to check for the presence of By
at the cutpul of the rectifier tube ¥5. A voltmeter should be vsed to accurately determine the
value of the B+ voltage, However, the Z-80 may be used in llew of a volt-meter i:l-g.f touching the
probe tip to polnt X (probe switch satill in AF posilion). Presence of 8 cyele hum at this point
indicates the recilfler is functioning. No hum indicates defective tube ¥5 or [aulty comnection
between pins B and 5 of the rectifier tube. Now touch the probe tip to point P. Hom should still
be audible, but at a much reduced level. Noreductionin hum level at this point, plus the presence
of 3 rather strang siznal indicates open cutput filter capacitor, C1B. No hum indicates apen flter
resistor RA,

RF Signal Tracing

With the tube filaments and the power supply functioning properly, the next step 1s totune
Lthe receiver toa strong local statlon. One of several things will now become apparent:

&, The receiver will function aormally,

B. Mo sipnals will be audible in the receiver speaker,in whichcasge the procedure will be
determine at what paint the signal i8 interrupted.

(. Signals will be audible in the receiver speaker, bul weak; in which case the prodedute
will be to determine in what stage the normal, expected gain does not occur.

D. Gainol the recelver will be normal, signals will be audible bul dlstorted, noisy, or with
excesgive hum, The procedure here will be to determine at what point in the circuit any of the
preceding irregularities firat oooar.

E. Thereceiver will function intermittently. between normal operation and any one or more
of the preceding abnormal conditions., The procedure here will be according to the pymptom,
but will reguire waiting for the trouble {o start before proceeding.

Hegardless of the type of signal digturbance tobe 1solated, either end of the receiver (antenna
or speaker) may be used as a stardng point. In this case however, we have arbitrarily chosen
to gtart at the antenna. Refer agaln to Filg. 18, With the probe ground lead connected to the ré-
ceiver B-, set the probe switeh to RF, set the FUNCTION SELECTOR Lo INT SPER, set Lhe
MULTIPLIER to X1 or X10. Touch Lhe probe iip to point A, and rotate the Z-30 GAIN control

Page 29



clockwise to the desired listening level, In receivers having a "weak sienal” condition, the reo-
ceiver will haveto be tuned Lo a strong local station. If the antenna and tuning gystem are funcr-
lonlng properly, the statlon will be heard in the 2-B0 speaker clearly, and with ample volume,
Lack of signal at this polint indicates antenna coil L1, apen or shorted Lo ground, shorted tunines
capacitor {rotor plates touching the stator plates), or shorted trimmer, AG. It iz possible that
the tuning capacitor retor plates may be conlacting the stator plates at only one or & few polots
thremghout its rotatlon. In thig case, stations may be tuned in at 2ome points on the dial bul oot
at others, Conslderable noise will be heard also, ag the tuning capacitor is rotated.

Hext, check the nacillator sectlon of the converter Vi by towching the probe Lip to point B,
Turn the receiver off momentarily, and then on again. If the pseillator bhegins [unctioning nor-
mally, a thump ([ollowed by a rushing noise) will be heard in the Z-80 gpeaker. Lack ofoscillator
gignal indlcales an open or shortedoscillator transformer L2, sharted osclllator tuning capacitor,
ar trimmer A5, open registor B2, or defective convertor tube V1.

Next touch the probe tip to polnt . No signal or a very weak signal 1g normal a point Q.
An appreclable signal at this point however, indicates capacitor C3 is oper.

Now relurn the probe tip to point A, and note the amount of signal., Then, without changing
the settlng of the Z-80 GAIN or MULTIPLIER controls, move the probe tip o point . An in-
crease In signal strength should be observed due to the gain of the converter stage. The exact
amounl of gain here varles according to the type of tube used and the desizn of the circwit., For
more detailed information un stage gain figures, and how to perform direct gain measuremecnis
accurately, refer to the section "DIRECT STAGE-BY-3TAGE GAIN MEASUREMEMNTSR" located
elsewhere in this manwal. For our purposes in this gection, howesver, it will be sullleient bonote
only that each stage does show what appears Lo be a normal amount of gain, It will require only
a little practice and cxperience on the new user's part to familiarize hlmself with what to expect
In the way of gain from each type of amplificr siage he will encounter.

Ko signal at poinl D with a normal signal present at point A, Indicates defective converter
tube V1, apen or shorted primary winding of IF ransfermer L3, or osclllatar imoperative or
mlsaligned. Signal at polnt D but with little o no gain indicates defective tube V1, misalighed
IF transformer L3, no voltage at sereen (pin B) of ¥1,or weak output [rom ascillator, Distorted
Signal at point D Indicates defective tube V1, defective IF transformer L3, or defective oscillator
circuit,

Now move the probe tip to polnt E. A smaller amouant of signal than was anoled at point D
is to be expecled here, becavse the gain of the IF translormer L3 is normally less tham 1. Ko
Signal at point K indicates open secondary winding of IF transformer L3, or shorted IF am-
plifier fube V2, Weak or distorted signal at point E indicates defective or misaligned IF trans-
former L3, or defective tube V2,

Having noted the ameunt of signal at paint E, move the probe tip to point F. With the nor-
mally large gain ol IF amplifier V3, the Z-80 MULTIPLIER will have to be gwitched tothe X100
or X1000 position to prevent overloading the tracer amplifiera and to reduce the gipnal to a
more sultable listening level, Mo sirnal at point F indicates defective tube V3, open or shorted
primary windlng of IF trapsformer L4, or open cathode resistor R3. Weak or distorted gignal
af point F indicates defective tube V2, defective or misaligned IF lransformer L4, defective
cathode resistor R3, or no voltage at screen (pin 6) of V2.

Now mave the probe tip to point G. Here apain the signal should be legs then il was at
polat F, due tothe IF transinrmer 14 having a painof legs then 1. No gsignal at polnl G indicates
open secondary winding of IF transformer L4, or shorted detcctor section of tube V5. Weak or
distorted signal at point G indicates delective or misallgned IF transformer L4, or defective
Lube V3,

Il normal signal is present at the detector {point G), it is then known that the trouble must
lie in the audio section of the receiver, between the detector and the epcaker.

AF Signal Tracing
Move the probe awitch to the "AF™ position, and Leuch the probe tip to point H. Mo aignal
at thiz polot indicates defective delector section of tube V3, shorted Volume Control R1, or short-

ed RF bwpaas capacitor C4. Weak or distorted aignal at point H indicates defective tube VI,
open or partially shorted Volume control R1, or defective RF bypass capacitor C4.
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MNext, move the probe Lip to polnt J. With normel signal present at point H, the strength of
the signal at point J will be dependent on the setting of Volume Control R1. Rotate the control
from minimum to maximuom several times, and the signal should increase and decrease smoothly
without sudden Interruptions, scrateh or noige. U not, the control is defective and must be cleaned
or replaced.

Move the probe tip to polnt K, keeping in mind thal the level of signal hereisalso dependent
on the setting of the Volume Control B1, With the control set to maximum, the signal level should
be the same asat point H. Nosignal at point Kindicates anopen eoupling capacitor C5. A weaker
glgnat at point K than at point H with R1 at maximum, indicates C5 o be partially open or to be
greatly decreased in valoe.

Wwith Lhe probe tip still at peint K, adjust the Volume Control H1 for a signal which just
aver-rides any hum present. This setting will allow the ZT-80 to plck vp 2 good quallty signal
without excessive hum lor the remainder of the signal tracing procedure.

Having noted the level of signal at point K, move the probe tip to point L, A substantial
amount of gain should be noted. No signal at point L indicates defective triode section of tube
V3, or open plate load resistor RB. Weak or distorted signal at poini L indicates defective Llube
V3, defective resistor RE, defective bypasacapaclitor C8,leaky or shorted coupling capacitor CT.

Next move the probe tlp to point M. The algnal should be the same level as at point L. No
gignal at point M with normal signal at point L indicales open coupling capacitor CF.

Mow move the probe tip 1o point 1, and again a definite gain in signal should be noted. No
signal at polat ¥ indicates defectlve output tube ¥4, open primary winding of output tranaformer
T1, or opencathode resistor RE. Weak or distorted signal atpoint N indicates defective tube v,
defective cathode resistor RE, defective bypass capaciter O, defective output wansformer T1,
or no voliage at screen (pin 8) of V4.

Next, move the probe tip to point 0. (ROTE: If one side of the speaker is not grounded,
15 is the case in Lhe receiver shown in Figure 18, the user should connect one side of the speaker
to ground before testlng at point O, or he should connect the probe tip and probe ground lead of
the Z-80 directly across the speaker voice coll.) The signal level here should be much lower
than at polnt N, due to the step-dowm turns ratlo of the output transformer , necessary Lo match
the impedance of the speaker volce coil to the impedance of the output tube, Weak or distorted
aignal at point Oindicates open speaker voice coil or open secondary winding of output translormer

T1.
The preceding information will furnish the signal tracer uscr with the fundamental know-

ledre necessary for signal tracing AM recelvers, FM receivers, audio amplifiers, TV recelvers,
and other signal amplifylag devices, Bpace does not permit going lnto detail on every type of
circuit here, bat the user need only remember thal the basic method of signal tracing is the same
for any cireuit: The signal is followed through, stage by stage, [rom the input of the cireuit to
the outpat,until some polnt is reached where the signal departs from normal. Anyone who pos-
gesscs a basic understanding of electronic clreuits will find it a simple matter to apply slgnal
tracing procedure to practleally any signal amplifying device he may encounter.

Moise Testing

In testing for noisy resistors and controla, or for intermittent and leaky capacitors, the
Muodel Z-80 probe switeh must at all times be set to the AF position. When components are to
be teated for noise, the receiver or other device musl be disconnected from any DOWer source
during the test. Set the Z-80 FUNCTION SELECTOR to the INT SPER position, and the MULTI-
PLIER to the NOISE position. GAIN s set to '50" ar higher on the calibrated scake. This places
approximately 150 volts DC between the probe tip and ground. The user should recognize this,
and take proper precautions against the shock hazard! The actual shock hazard, however, i
relatively harmless because for safety, the maximum short—circult current has been limited o
approximately 1-1/2 MA. This current is too small to damage any components found in typical
electronic equipment.,

To test acomponent for nuise, connect it between the probe tip, and the probe ground lead.
Components in good condition will cause a sharp“click™ to be heard ln the Z-80 speaker. Noisy
components or “eold” solder joints will cause a less well-defined '"click", "fuzzy" or "frylng!
-sounds.
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Wattmeter

The Model £-80 may be used as a wattmeter to measure the power consumption of eleetri-
cil devices consumingup to 500 watts. To make uwse of this feature, connect the £-80to the 117V,
60 cycle AC power source, set the FUNCTION SELECTOR to the WATTS position, and plug the
device Lo be tested into the WATTMETER LOAD receptacle. (NOTE: NEVER swlich the
FUNCTION SELECTOR tothe AC OFF positlon with a load plugged intothe WATTMETER LOAD
receptacle, or the FUNCTION SELECTOR may be damaged.) Rotate the WATTS contral until
the eye-tube pattern just closes. The power consumption of the device under teat will then be
indicated directly on the calibrated acale of the WATTS control.

The wattmeter function of the Z-80 can be of valuable aggistance in troubleshooting. Ifthe
wattmeter indlcates excessive power consumption in a receiver, the cause ean be isolated by
disconnecting the various Ipads, one at a time {rom the B+ line until the power drain ia downto
approximately the rated value as listed on the recelver label, In a transformer-operated power
supply, remove the rectiiler from its socket, If the power drain drops toless than the rated valne,
the excessive load is In the B+ circuit. I the power drain remains exneselve, o shorted trans-
former winding or heavy load in elther the primary or heater circuits can be the cauge. In trans-
formerless receivers heavy loads can be cavsed by a heater-cathode leak in a tube somewhere
in the middle of a series heater string, or by delective electrolytic filter capacilors, ete, Dig-
connect the B+ line [rom the rectifier and note the new wattmeter reading. If power drain remaing
excessive, measure the AC voltages in the heater string with either a multimeter such as the
FACD Model M40 or VTVM such as the PACO Model V70, If power draln drops, reconnect the
B+ line to the rectifier and disconnect the various lpads, such as the filter capacitors, output
transformer, LF. transformers, cte, one at a time until the heavy load is isolated. Reconnect
each lnad before removing the next.

The wattmeler hag beencalibrated for a 117 volt line, for use with unity power factor loads:
Errors will be Introduced if the line voltage differs appreciably from 117 volits, or U the power
factor is less than B0%. Most electronic equipment will have power factors of about 80%. Motors
will have much smaller power factora, and the readings will be in error. If the line voltage is
high, a B0 watt load, which will draw 60 watts at 117 volts, will draw more than 60 watts. These
factors should be kept in mind when using the watimeter.

Testing Speakers And Output Transformers

In determining the quality of speakersand putput trangformers, there is nomore practical
method than by direct substitution of the components themselves with others known to be gand.
The Model Z-B0 provides the user with a quickand gimple means of performing such substitutions
through the vse of external pin jacks located on the front panel. The varioua testing possibilities
that may be performed In this category will now be explained:

A. SUBSTITUTE SPEAKER — To use the internal speaker of the Z-80 as z substitule in
recelvers having the ourput Lranafor mer rmounted Separately from the speaker, aet the FUNCTION
SELECTOR to TRACER OUT; disconnect the secondary leads of the receiver output transformer
from the receiver speaker, and connecl them to the Z-30 pin jacks marked SPEAKER VOICE
COIL, and GND. The Z-B0 line cord may be unplugged during this aoperation 1f desired.

B. SUBSTITUTE QUTPUT TRANSFORMER AND SPEAKER — Touse both the outpat traps-
[ormer and speaker of the Z-80 as substitutes inrecelvers having the output translormer mounted
on the speaker, sel the FUNCTION SELECTOR to AC OFF (unplug the Z-80 line cord if degired),
and disconnect the primary leads of the receiver output transformer, The primary leads of the
Z-80 output transformer are available at the pin jacks marked "p", "B+,"and "P”. In receivers
employing single-ended output stages, the receiver cutput transformer primary leads are con-
nected to the output tube plate, and B+. To perform the substitution therefore, connact the plate
of the receiver output tube to one of the "P" pin jacks, and connect the "B+ pin jack to the re-
ceiver B+ polnt where the B+ primary lead of the receiver output transformer was connected,

NOTE; Some single-ended output stages employ output transformers having a tapped primary
for hum cancellation. In such circults, one end of the receiver output transiormer
primary is connected to the output tube plate, the other end of the primary is con-
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nected Lo the outpul tube screen, and the tap is connected to B-. Do not eonfuse this
type of eirpuit with the “"push-pull" type to be explalned later.

To substitute the Z-80 output transformer and speaker in receivers employing the "apped
primary” circuit, connect the plate of the recelver output tube to one of the "P" pin jacks as wos
done previously, then connect the "'B+" pin jack to the receiver "B+" point and alsoto the screen
of the réceiver ootpat toke.

In receivers employing “FUEI'I'PIJIH" output stages, two output tubes are vsed, and the put-
put transformer primary is center-tapped. One end of the primary is connected to the plate of
one of the output tubes, the other end of the primary is connected to the plate of the other output
tube, and the center tap is connected to the receiver B+, To substitute the Z-80 output trans-
former and speaker in these circuits, first disconnect the receiver putput tranaformer primary
leads, then connect the plate of one of the sutpat tubes to one of the "P™" pin jacks, connect the
plate of the other cutput twbe (o the other "P* pin jack, and connect the "B+" pin jack to the re-
caelver B+.

L. SUHSTITUTE QUTPUT TRAMSFORMER — To use the Z-80 output transformer alone
a5 4 gubstitute, the Z-80 line cord MUST be disconnected from the power source. The FUNCTION
SELECTOR must be get to TRACER OUT. The cutput transfiormer primary 1s then available at
the "'"P", "B+', and "P" pin jacks. The secondarv 1 avallable at the TRACER OUTPUT and GND

pin jacks,

D. TESTING EXTERFAL SPEAEERS = To check the qualily of an external speaker. the
Z-80 must be connected to an AC power scurce and the probe must be connected to a signal
gpource, Bet the FUNCTION SELECTOCR to TRACER OUT, then connect the voice coil of the ex-
ternal apeaker to the TRACER OUTPUT and GND pin jacks.

Additional Uses Of The £-80 As An Amplifier

In addition toite basic function of amplification In signal tracing work, the high-gain, three
stage audio amplifier contalned within the Model Z<B0 is useful for other tasks requiring high
galn amplification of audio slgnals. It may beusedas a small public-address system by connecting
a guitable microphone {either erystal or dynamie) to the INPUT ponnector. The FUNCTION
SELECTOR should be set to INT SPER, and the GAIN and MULTIPLIER controls adjusted as
reguired.

The amplifier also servesg as aconventent testamplifior for ¢hecking phono pickups, tuners,
micraphones, photo-electric cells, etc. Control settings for these uses are the same as listed
previously for uee ag a PLA, gyetem,

DIRECT STAGE-BY-STAGE GAIN MEASUREMENTS

Accurate and rapid measurement of the actual working gain of any amplifier atage with the
Muodel Z-80 is made posaible by the four step attenvator, having a 10 to 1ratio between ateps, in
the input circuit, and the use of an eye-tube as a visual indicator in the cutput clreuit,

To determine the gain of an individual stage, it will he necessary to use a sine wave RF
signal generator having provigiong for audio frequency modulation,

Using the typical AC-DC AM receiver of Fig. 18 as an example, the procedore or meas-
uring the gain of the various stages will now be described: —

To measure the gain of the converter stage Vi, first tune the recelver (o a polnt on the
dial free of broadcast signals, Then, with the signal renerator set up for modulated RF output,
andconnected berween the receiver B-line and polnt A, tune the signalgenerator to the receiver
dial setting. To Insure against overloading keep the output of the signal generator low encugh
to produce a clear, uadistorted tone in the receiver speaker, with the receiver volume contral
adjusted to normal listening level.

MNow touch the Z-80 probe, switched to RF, topoint A and adjust the GATN and MULTIPLIER
controls until the eyve-tube patiern just eloses. H it is desired to use just the wisval indicator,
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the internal speaker can be swilched put without affecting the visual indicator, by setting the
FUNCTION SELECTOR to TRACER OUT,

Kow note the setlings of the GAIN and MULTIPLIER contrels. For example, if the GAIN
control is get to 20 and the MULTIPLIER is get to X1, ihe reading ls laken as 20 times 1 or 20.
Move the probe Lo poinl D, and readjust the GAIN and MULTIPLIER contrals until the eye tube
pattern again Just closes. Then again note the settings of the GAIN and MULTIPLIER controls.
Stage galn iy determined by dividing the cutpat (polat D) settings, by the input (point A) setlings.
For example, if the settingse for polnl Dt wore 40 and X10, or 400, the stage galn would be 400
divided by 20, or 20.

The same procedure is lollowed inmeasuring the gain of IF amplifier stage ¥2. The gignal
generator may be left connected to point A for this measurement, a8 well as for the remaining
stage gain measurementsin the typical receiver. For the IF amplifier, take gignal tracer read-
ingd at pointa E, and F with the probe still switched to RF. When meagoring the gain of audio
gtages V3 and V4 however, swilch the probe to AF. For atage V3, take readings at points K and
L, and for stage V4, points M and N.

Typical gain figures for the varions stages ln a receiver of this type vary considerably,
and it is impossible to state that a particular stage gain will always [all within 2 certain range
of figures. We can, however, list approximate ranges for each stage, and say that, in mpst cases,
the gain will be between these limits. The user should bear In mind however, that should he en-
counter a stage gain falling outside the limite of the rampes we have listed here, it does not
necessarily indicate the stage ia fanlty.

Approximale gain figures for the various siagcs in a typical AC-DC AM receiver aro as
follows:

COKVERTER — 10 — 80

IT' AMP — 10— 250
AF AMP — 20 — B0
ouTrUT =5 =— 20

MAINTENANCE SUGGESTIONS

Your PACO Bilgnal Tracer is capable of fulfilling continuous daily service requirements
over a porlod of many yeard. However, in order for vou to fully realize these capabilitieg, the
same degree ofcare in pperation and maintenance should be acceorded your instrument that would
b riven any [ine piece of equipment,

There 13 always the pogsibility that repairg will be necessary with any electronic instro-
ment, Should your Slgnal Tracer require servicing, you will find by applying the same, logical
processes of elimination used for troubleshooting any electronle cireult, you will, in most cases,
locate the Lrouble with little difficulty. The checks cullined under "WHAT TO DO IN CASE OF
TROUBLE". as well as the information glven under "CIRCUIT DESCRIPTION", will aid youcon-
siderably. Proper operating voltages arc shownon the schematic and these may vary up to + 20%
and sLill be acceptable. =

The tubes used in this instrumenl should be checked perindically either by substitutlon or
with a tube checker such as the PACO Model T-60. Always be sure they are in pood operaling
condition,

Faulty operation of your Signal Tracer may often be traced to the RF-AF probe and ity
asgociated cable and connectors, especially after having been in uge for some time, It 18 impor-
tant, therefore, that the probe be kept in good operating condition. Check often and carefully for
gigng of trouble 2uch as breakage, soldered connections developing resistance and eable shield
ghorting to the nner conduetor.
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PARTS LIST

RES | STORS SOCKET CONNECTIONS-TERMINAL STRIPS (Cont.)
Part No.  Quantity Description Part No.  Quantity Description
B15-B56 1 17 Qhwns, 10%, Carcbon P20=144 1 AT Heceptscle (WATTMETER
R15-537 1 270 Ohms. 1 Watt, 10% Carbon LOAD)
P13-it24 1 1000 Chims, 10%, Corbon BF20-108 1 Coaxial Caole Conneoetor -
P15-6E1 1 1000 Qhms, T Wacka, 5%, W_w. Female - With Spring !
PLG-232 1 1800 Qhms, 109, Carbon P20 -108 1 Coaxial Cable Connector —
PIG-341 1 4100 Shms, 5%, Carbon Male = Wilh nugandground log
PLE-T5H2 1 22K Ohms, 10%, Carbon (I PATT) t
PIG-632 2 1TK Ohmes, 109, Carban P2G-115 1 Alligalny Clip
P15-034 1 B1K Ohms, 5%, Carboa R2-10F a Fio Jack - Plack
r15-731 1 1008 Qhms, 10%, Carbon P20 -106-2 f i Jack - Red
F13-694 2 20 Qhms, 10%, Carbon Pag-z21 2 1 Lug Terminal Sleip
P15-728 3 450K Ohees, 109%, Carbon P2a=220 1 2 Lug Terminal Strip - One
P15-323 1 SE0K Ohmes, 10%, Carbaon Lug Grouwndd
P16-935 1 410K Chms, 5%, Carbon 23-235 2 2 Luy Terminal Strip - Mo
P15-85E 4 1 Wepohm, 10%, Carbon Lipe Grownded
P16-535 1 Lt Megohny, 10, Carbons
K - - FEET
CAPACITORS NOBS - GROMMET S
& P10-460 4 Pointer Knch
P16-233 1 10 2Ifd. 25V, B PaG-142 & Rubber Grommet, 38"
P16-212 | 26 Mfd. 23V. - P245-144 q Rubber Feet
20 KTd, 23077, g A
: 20 WEd, 250V, .—' HARDWARE
F1E-254 : 10 Mid. 350%. |
10 Mid. 350V, |A Pad-237 4 #a-68 x 316" self-Tapping
k= dorow
P16-245 1 MN0BE MEd, (Cer) |3 P14-258 2 v3-4E x 1/4" Hinding Head
PlE-2186 1 A1 Bafd. G000, ay] Sorew
P16-158 1 A2 natd. 4o0v, |5 P24 255 a ¥4-40 7 174" Rinding Head
P14-195 ) 047 wrid, 4EIIZH-'._E BeTew
P24-332 1 ¥5-52 % 37167 Slotoed Set
P16-1839 4 4700 MMF Disc. BrTaw
P21-242 4 -39 x 378" Oval Head
CONTROLS - SWITCHES Zrew
T34-244 14 #6-52 x 578" Binding Heud
P17-194-1 1 K Ohm Control (WATTS) oo
»17-174 1 SUOK Chm Clontrol (GAINR T24-213 2 0 ¥ 573" TRET, Seli-Tupping
F14-243 1 4 Pusition Aoty Switch Borew
(FUMCTICN SELECTDR) P24-15A B Ad =400 Hisxe Nt
P14-222 1 & Tasition Rotary Switeh P24-125 22 HE-32 Thex Mot
(MULTIPLIER] Fa4-1E0 4 Conlrol Mex Mt
P14-248 1 JPST 8lide Switch F24-2063 a Tinnerman Push-Om Speed Xuoc
pld-253 i) 4 Lockwasher
TRANSFORMERS p24-246 20 ¢ Lockwasher
P24-175 3 Coomrol Lockwagher
PIE-1T) 1 Current Translormer F23-244 2 ¥6 Holder Laug
PlE-171 1 Fower Traosglormer P21-234 4 Bakelilte Conbral Washer
Bla-172 1 Cutput Tramslnrmer
WIRE- SPAGHETT| -
TUBES - CRYSTAL RECTIFIERS SiLLL
P21-17Ta* 1 6" Loenglh, Coaxinl Cakle
P19-151 1 1Z2A05 Tutw Pa1-17a+ 1 42" Lemgih, Coaxinl Cable
P19-154 1 12ATE Tube r21-104 1 Length Bare Wire
P19-152 1 14AVE Tube E21-148 1 Rull of Hook-up Wire (Red,
P18-153 1 124 Tuba Graen, Yellow. Cranges)
Fl4-14E 1 1829 Tube P21-124 1 Leogth. Black Flexible Wira
PiZ-121 1 Cryewal Hectifier P21-147-1 i Line Cord
P21=17H 1 Length, Flat Braided Wirs
P21 =17} 1 Lengih, & herttd
ROCKET CONMNECTORS -TERMINAL STRIPS PEL=174# 1 1-;_:!'!3-1 gﬁ;;ﬁm?l Tublog
PR1-1744 1 2" Length Vinyl Tublog
P20-193 4 T Pin Minlature Tube Sockel i
P20-143 1 Detl Tube Bocket * Specify length when ordering,
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PARTS LIST (Cont.)

MISCELLANEQUS
Part No. Quantity Description
P1o-162 1 Probe Housing
Plh-463 1 Prokbe Hopd
P10-464 1 Ercoeg End
P33-104A 1 Probe Tip
bBEa-105 1 Probe Cable Spring
P11-294 1 Mounting Bracket lor Eve Tulbe
P33-z2 1 Bpring Clip for Eye Tube
pai-aoe 1 Electralyeic Cupasilor

Mounting Wefcr

e

Part Ma.

P11-205
P13-387
P22 -170
P2i-243
P2d-244
Pag-108
P21-180
P2E-164

MISCELLANEQUS (Cont. |

Quantity

= e DO s e e o

Description

Chasels

Panel

Careving Cise

Carrylog Cage Hiandle
Carrying Crae Hendle Tinge
3" Speaker

Wirecloth Speaker Grille
Tnstroelion Mamisl
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