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SPECIFICATIONS

GAIN ..............91,000 AT MAXIMUM

SENSITIVITY; . ' .
PROBE INPUT TOF e e B
CAPACITY ......... 6 MMFD

TUBES ............ 6AU6 HIGH GAIN,
AMPLIFIER - .
| /6AV6 AMPLIFIER AND
WATTMETER -
RECTIFIER
6V6GT POWER |

"6E5 MAGIC EYE
" 6%4 FULL-WAVE
~ 'RECTIFIER

CABINET SIZE ..... . 10” WIDE, 7 HIGH,
5” DEEP

1105 TO 125 VOLTS 50 TO
- 60 CYCLES AC

SHIPPING WEIGHT. 13 POUNDS

POWER SOURCE. . .

FEATURES AND ‘APPLICATIONS
High gain circuits for both RF and aud:o exploratlons
Noise locator circuit,
Wattmeter circuit. e
Demodulator . probe and® meamphﬁer for osmlloscope ‘applications. -
Demodula;er ‘probe and preamplifier for VTVM appheatlons. R
Utility -gudio amplifier.
Substitution test output transformer
Sustltutmn test speaker.
Output ‘indiéator.. .
B+ source for test purposes.

INTRODUCTION -
You made an excellent choice when you decided to purchase a
KNIGHT Signal Tracer. The addition of this instrument tc your test

bench will greatly reduce the time required to troubleshoot a receiver,

The high gain amplifiers (a voltage gain of 91,000 is possible at

maximum sensitivity) permit. visual and aural sxgnal tracing . all ‘the.

way back to the antenna of a radio - receiver. “The noise locator circuit
will help you to quickly locate noisy controls and resistors, faulty
transformers, and intermittent capacitors. Many adchuonal features andi::
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" pencil mark on the wiring views along the wires and parts that they

=

~ ' the parts by sight, ¥ocate them on the pictorial diagrams. Capacitor and
" resistor vahues, if ;

-:fcoupt t. Therefore, do not be concerned if more nuts and machine
' _;;fscrewﬁ, £or eXampIe, are supplied than are specified in the Parts List.

" These plctonal d1agrams show the actual location of all parts and wiring.

SEE FIGURE 1.

Tt mhountiéach: sdckety

~ .applications of your KNIGHT Signal Tracer are described in the “How ...
" “to Use’Your KNIGHT Signal Tracer” portion of this manuak But now,”

let’s build the Signal Tracer from the following, ﬂmphﬁed, step—by—step L

"“"mstﬂmtmrls '

"HOW TO BUILD THE KNIGHT SIGNAL TRACER

Before starting to build your KNIGHT Signal Tracer check each part
against the Parts List on page 27. If you are unable to identify some of, & i -

t printed on the part, can be found with the aid of * - 3
the color cod‘" : . : o

The only tools required for building your KNIGHT S:gnal ‘Tracer i
are: long-nose -pliers, diagonal cutters, screwdriver, set-screwdriver, and
a soldering iron. A’ ‘good set of tools is listed at the end of the Parts List. ' ]

Study the pu:tonal diagrams and note how the parts are mounted.

The schematlc diagram shows how the parts are connected electrically
and is helpfal in- understandmg how the circuits functlon

“The step—by-step instructions were prepared by a skilled technician
while actually bmldmg the KNIGHT Signal Tracer. They are the best
and fastest way ‘of assembling this unit. May we suggest that you check
off each st_e;; ‘after you have completed it, Some builders also put a

have just installed. Both of these methods are good and will assure quick
and accurate wiring.

BUILDING YOUR KNIGHT SIGNAL TRACER

Begin building your KNIGHT Signal Tracer by mounting some of the
major parts on the chassis.

Place the chassis upside down with the four holes across the front of
the chasms facmg away from you

Vf From the inside of the chassis, mount two of the $mall 7-pin
. .-waferitype sockets. for V-2 and V-5, as shown in Figure 1. The
keyway, or wide space between two of the pins, must be toward
the upper right. Use two of the small machine screws and nuts to
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FIGURE 1. HOW TO MOUNT PARTS INSIDE THE CHASSIS




( \/{ From the inside of the chassis, mount the remaining 7-pin socket
for V-1, as shown in Figure 1, The keyway must be toward the
lower left, Use two small machine screws and nuts to mount the
socket. ’

( l/ ) From the inside of the chassis, mount the large 8-pin socket for
V-3, as shown in Figure 1. The keyway, the notch in the large
center hole, must be toward the lower left.

( ) From the inside of the chassis, mount the filter capacitor motnt-

‘ing plate in the large hole near. the. lower left side of the chas51s_ :

Use two small machine screws and nuts.

( From the top of the chassxs, msert";ﬂle mounting lugs of the

filter capacitor (C-3) through the four_.h,o!es in the filter capacitor
mounting plate. From the insidg. of the chassis, twist these lugs
so that the filter capacitor is held securely in place

( \/S Insert the three large grommets into the three 14 inch holes on
the chassis. : .

( \/{ Insert the five small grommets into the five ¥ mch holes One of.

the holes is located on the rear of the chassis. .

(\/{Mount terminal strip 1 (TS-1), the 4-termma] stnp, near the

left side of the chassls, ‘with the mounting tab 1oward the left.

Use a small machine SCrew and nut.

( "{ Mount terminal strip 2 (TS-2), & 3-terminal strip; near the center ‘

of the chassis. Use a small machine screw and nut.’

(I/S Place the front panel: agamst the front of the chassis so that the

four large holes in the panel lme up with the four holes in the
chassm ) : : v

/r Put one of the large nutg and a lockwasher ‘on the Sensxtlwty

Switch ($-1). Insert the shaft of the switch through the first hole
from the left in the chassis and panel. Position the switch so that

_ the blank space between terminals 1 and 11 is toward the bottom

' of the chassis. Secure the switch in position to.the chassis and - -

front panel with another large nut. See Figure 2.

(~) In the same manner,’ mount the Gain Control (R-10) in the hole
next to S-1. Position R-10 so that the terminals are toward the
bottom of the chasms -

( \/{ Mount the Speaker Sw:tch (S-2) in the-hole next to R 10. Use the
~ same method that was used to mount the two previous controls,
Position the terminals as shown in Figure 1.

( \/5- Mount the Watts Control (R-26), with attached ON-OFF switch

(§8-3), in the same manner that the three: previpus controls were:. . <+

4

FRONT
PANEL

FIGURE 7 'HOW TO MOUNT A CONTROL.

mounted. The terminals of R-26 must be toward the right edge
of the chassis. :

SEE FIGURE 3.

( ./5 From the top of the' chassxs, push the Power Transformer (T-2)
leads thwugh the two ‘large grommets located near the left rear
corher of ‘the chassis. The two black leads, the two green leads,

- and the green-yellow lead €0 through the grommet nearest the
let't et.tge o { the chassis. The two red leads and the red-yeliow lead
go through fhe other grommet L

(_:./ Mount T-2 in_position wx‘th four” machme screws and nuts. From
the inside of the chassis, mount terminal strip 3 (TS-3), a 3-
. -terminal strip, on the ﬂght front mounting screw. Position the

" . “terminal strip as shown in Figure 1. :

(J ) -From behind the front panel, mount the Watt Receptacle (J-2)
in the rectangular hole Just above S—l Use two machme screws
and nuts, S R -

( ) Mount the Signal Tracer—Watt Meter Switch (5-4) above J-2.
v, . Use two machine screws and nuts,

CONTROL OR
SWITCH

e L ot




NOTE.-DO NOT USE

FIBER WASHER HERE.
' MTG

HOLE

~ SOLDER
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CAPACITOR
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: 450 VOLTS

MT6 .
< HOLE -

REAR OF CHASSIS

FIGURE 3. HOW TO MOUNT PARTS ON TOP OF THE CHASSIS
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( »/) Mount the five RED Binding Posts (numbered 1, 3, 4, 5, and 6).
Each of the binding posts is mounted as follows: Place one of the
shouldered fiber washers over the threaded portion of the binding

post. Then, insert the threaded section through a hole in the front

panel. Place a small flat fiber washer and a solder lug over the
threaded section. Attach a nut and tighten it securely. See Figure 4.

SHOULDERED . =~ FLAT . T
WASHERS WASHERS © NUTS

SOLDER
LUGS

FRONT PANEL

o BINDING POSTS
_FIGURE 4. HOW TO MOUNT THE BINDING POSTS

(/) Mount the BLACK Binding Post (number 2) in the same man-
¢ ner. DO NOT USE a fiber washer on the inside of the panel.

{ V) Mount the input connector (J-1) on the right side of the panel.
Place a fiber washer over the threaded section and insert the
connector through the hole: from the front of the panel. Place
another fiber washer, a solder lug, and a flat metal washer- over
the threaded section. Attach a nut and tlghten 1t securely See
Figure 5. :

(/ ) Mount the Output Transformer (T—-l) to the speaker with two
machine screws and ntits, The enameled leads must . fat:e ‘the
speaker cone,

SHOULDERED
WASHER

. FIG_UI!E_ 5. HOW TO MOUNT 'I'HE' CONNECTOR

-( /) Place the perforated speaker gn!le (grey side toward the front)

against the rear of the front panel. Place the speaker assembly
-against the grille: Mount terminal strip 4 (TS-4), a l-terminal
- strip under the upper left nut. Use four machine screws and nuts.

You have new completed the preliminary parts mounting. The Watts
Transformer (T-3) will be mounted later.

WIRING AND SOLDERING

How well a piece of electronic equipment works depends upon the
quality of workmanship. For this reason the following suggestions are
given. These wiring and soldering hints are mainly for the beginner in
electronics, however, even the advanced technicians may benefit from
a brief review.

Follow the pictorial diagrams closely. The unit will work best that
way.

Make good mechanical connections at joints, clean metal to clean
metal. Loop wires around socket and other connection terminals and
clamp tight in order to assure good mechanical connections. See Figure 6.

Pull the end leads of resistors and capacitors through the connection
terminals so the parts are tightly mounted. If the connection terminals
are widely spaced, it may be necessary to use the full length of the end
leads. After you have soldered the end leads, clip off the extra length. See
Figure 7. . ’ . .

The soft tubing supplied is called “spaghetti” Spaghetti is used to
cover the bare end leads of some of the parts. Whenever it is necessary
to ‘use some of this spaghetti, the exact length is given. The spaghetti
must cover the entire lead where there is a chance it will touch another
lead, a connection, or the chassis. :




FIGURE- 6. CONNECT&NG A WIRE TO A TERMINAl :

Place the Iong wires close to the chassxs. Do your best to position the
w:res and parts as shown in the dlagrems. _

USE ONLY ROSIN CORE SOLDER. Use the rosin core solder
supplied with the kit. KITS WIRED WITH ACID CORE SOLDER
OR ACID FLUX WILL SOON CORRODE AND WILL NOT WORK
LONG. SUCH KITS ARE NOT ELIGIBLE FOR. REPAIR OR
SERVICE.

The soldering iron tip must be properly tinned. First, clean the tip
with a piece of steel wool, or a fine file, until the bright copper surface
is seen. Allow the tip to heat until it melts solder. Apply solder to all
surfaces of the tip until they are covered with a thin layer of solder. Wipe
off the excess solder with & rag. The tip should now be “shiny.” Re-tin
the tip whenever it becomes covered with a layer of scale.

Make sure the soldering iron is hot encugh to allow an even flow of
solder, '

Pre-héat the connection before applying solder. Place the solder on
the pre-heated connection rather than on the tip of the iron. Use only
enough soider to fill the crevices between the wires and cover the joint.
Do not solder any connection until all wires have been attached to that
point. | When soldering the contacts.of the smtches use care so that the
flux from the core of the solder does not flow out around the contacts
on to the bakelite and cause -a leakage path, Also, do not bend the
contects of the switches or the spring pressure of the switch contact will
be reduced.

" Check the wmng as you complete each section of’ it. A few extra
minutes spent in careful chiecking may save hours of trouble shooting,

You are now ready to begin wiring your KNIGHT Signal Tracer.
Remember, USE ONLY THE ROSIN CORE SOLDER supplied.

SEE FIGURE 8.

( V{ Insert an 8 inch length of the shielded wire through a 7 inch
length of the large spaghetti. Unravel the braided shielding 3% inch
back from one end of the wire. Twist the unraveled shielding
tightly together and coat it with solder. Remove the insulation
from about % inch of the inner conductor. Twist these wires
together and coat them with solder.

{ »¥ Solder the inner conductor to pin 1 of V-2. Connect but do not
solder the shield lead to pin 5 of V-5. Position the lead as shown
in Figure 8. Push the other end through the ¥ inch grommet
located to the left. of R-26, the Watts Control. This. end will be
connected later.

( '{ Unravel about 4 inch of the braided shielding from a 6% inch
length of shielded wire. T'wist the unraveled shielding tightly to-
gether, and coat it with solder. Remove Y. inch of insulation from
the inner conductor. Twist these wires together and coat them
with solder,

( ) ) Solder the inner conductor to terminal 2 of R- 10 the Gain Control.
' Connéct but do not solder the shield lead to termmal 3 of R-10.
Pogition the léad as shown in Figure 8. Push the other end through
the same grommet that the previous sl'uelded lead went through.

This end will be connected later. -

{ ¥ Solder either of the red leads from T-2, the Power Transformer,
to pin 1 of V-5. o ) o : .

“‘\ H BEST WAY
Al /] (MAKE END LEAD A8
A ; oy SHORT AS FOSSIBLE)
- A

7




{ V)/Solder the other red lead to pin 6 of V-5.

(v Connect but do not solder the red-yellow lead of T-2 to termmal
2 of TS-3.

( v) Connect but do not soider either of the green leads of T-2 to pm 2
of V-3,

( v) Connect but do not solder the other green lead to pin 7 of V-3.

( ¥ Connect but do not solder the green-yellow lead of T-2 to terminal
2 of TS-3.

(t/f Connect but do not solder either of the black leads of T-2 to
terminal 1 of TS-3.

(v} Connect but do not solder the other black lead to terminal 3 of
TS-3.

(") Solder one end of a yellow wire to pin 7 of V-3. Cormect but do
not solder the other end to pin 3 of V.5,

( +¥ Solder one end of a yellow wire to pin 2 of V-3. Connect but do
not solder the other end to pin 4 of V-5, N

(1) Twist a red and an orange wire together. Solder one end of the
~ red wire to pin 3 of V-5. Solder the same end of the orange wire
to pin 4 of V-5,

(v) Connect but do not solder the other end of the red wire to pin 3
of V-2, Connect but do not solder the other end of the orange wire
to pin 4 oF V-2,

)/)/ Twist two yellow wires together Connect but do not solder one
end of either wire to pin 3 of V-2. Connect but do not solder the
same end of the other wire to pin 4 of V-2.

(v) Solder the other end of either wire to pin 3 of V-1. Solder the
other end of the remaining yellow wire to pin 4 of V-1.

( v) Solder one end of a yellow wire to pin 3 of V-3. Push the other
end through the grommet located to the right of S-2, the Speaker
‘Bwitch. This end will be connected later.

(|/ ) Connect but do not salder one end of a yetlow wire to pin 4 of
V-3. Push the other end through the grommet located to the right
of 8-2, This end will be connected later,

(¥") Connect but do not solder one end of a green wire to pin 5 of V-3.
Push the other end through the grommet to the right of S-2. This
end will be connected later.

( v) Solder one end of a violet wire to terminal 1 of S-2. Push fhe
8

other end through the grommet to the right of S-2. This end will
be connected iater

( ») Solder one end of a gray wire to terminal 2 of S-2. Puah the other
end through the grommet to the nght of S-2. This end will be
connected later,

(+~J Connect but do not _solder-.one end of a blue wire to terminal 3 of
T'S-2. Push the gther end through the grommet located to the
right of 8.2, This end wi!l be connected later.

{ Y Solder an orange wire to" términel 1 of T'S-3. Connect but do not
solder the other end to termmai 2 of §-3, the AC switch.

( V)/Shde a 214 inch length of spaghetti over the 3 inch heavy bare
wire. Solder one end of the heavy bare wire to terminal 2 of $-3.
Push the other end through the grommet located to the right of
S-3. This end will be connected later.

(L Conriect but do not solder a yellow wire to terminal 2 of R-26,
the Watts Control. Push the other end through the 1 inch grom-
met located to the left of R-26. :

{ vy Connect but do not solder a white “\"vire to terminal 2 of TS-3.
Connect but do not solder the other end to the ground lug on
- C-3, the electrolytic capacitor.

( /5 Solder one end of a yellow wire to pin 7 of V-5. Connect but do
not solder the other end to terminal 3 of C-3. '

{v) So_lder one end of an orange wire to pin 5 of V5. Connect but do
not solder the other end to terminal 2 of TS-2,

{ /f ‘Connect but do not solder one end of an orange wire to pin 6 of
V-2. Connect but do not solder the other end to terminal 1 of TS-2,

{v") Connect but do not solder one end of a blue wire to terminal 4 of

C-3. Solder the other end to pin 4 of V-3.

(Vf Connect but do not solder one end of & yellow wire to terminal
2.of C-3. Connect but do not solder the other end to terminal 1
of S-1,

( v/J Connect but do not solder one end of a re_d wire to terminal 1 of
" TS-1. Connect but do not solder the other end to terminal 11 of S-1.

(-./5 Connect but do not solder an orange wire to terminal 1 of TS-1.
Push the other end through the grommet directly under $-1. This
end will be connected later.

(V)’ Solder one end of a yellow wire to terminal 2 of S-1. Push the
other end through the grommet below S-1. This end will be con-
nected later.




FIRST WIRING VIEW INSIDE THE CHASSIS

FIGURE 8.




( /f Solder one end of a 2 inch bare wire to pin 2 of V-1. Pass the other
. end through pin 7 of V-1 and connect it to terminal 2 of TS-1.
Solder pin 7, but do not solder terminal 2 of TS-1. '

SEE FIGURE 9.

The 6-pin socket supplied’ w1th this kit is for the “ maglc eye” tube,
V-4. The keyway of this socket is' represented by a raised” dot between
two of the pins. Fu:st, make all wmng connections to the socket. Then
connect the other-ends. of ’me Wires.

(Vi Solder a graymt: ‘
() Sdider a blue wire tﬁ*@;&i étof v-4
(= Connect but: a6 not soldér a- green wire to pm 4 of V-4

(&) Solder a v1olet wn'e to- pm 5 of V-4 '

(y7) Solder a gray w:re to.pin 6 of V4.

( /5 Solder one end of R-16,a 1 rnegohm resxstor, marked wﬂ:h the

color behds brown, black,: and green, to pin 2 of V-4 Solder the

other end to pin 4 of V-4,

.)/ From the top of the chassxs push all- ﬁve wires through the grom-

met located to the. nght of C-3, )
(Y Solder e:ther of the gray wtres coming - from V-4 to pm 3.of V-
) Solder the other gray wire to pin 4 of. V—

(L Cormect but do no‘t,aolder the green wire from V-4 to terminal 4
of TS-I .

o

(%] Connect but do not solder the blue wire from V-4 to terrnmal 3

of TS-I
(¥) Solder the wolet wire to the ground lug on C-3

(\/f Mount T-3, the. Watts Transformer, on the (msxde) rear of. the '
chassis. The green and yeilow leads must be toward the ‘open .

bottom edge of the chassis, Use two machme ‘screws and nuts. -

R-26.

W Connect but do not solder the black lead of T-3 to terminal. 2
of TS-3. '

([/)’Connect but ‘do not solder the green lead of T-3 to terminal 3
of TS-3.

(1”7 Push the yellow lead of T-3 through the grommet located to the

right of R-26. This end will be connected later.
10

BLvF, 5o,y @Rown
(’3 Connect, but do not solder, one end of R-27, a 620 ohm resistor
(yellow, violet, brown), to terminal 3 of R-26. Connect, but do
ot solder, the other end to terminal 2 of TS-3. 8. R RBr

(V} Solder one end of R—20 8 470009 ohm resistor (yellow, vnolet,
yellow) to pin 5 of V-3. Connect hut do not solder the other end
to terrmnal 2 of TS-3.

(V) Place C6AB in position between TS-2 and R-10. The end with
the two leade must be toward ‘the nﬂrt of the chassis. :

(Y Connect but do not solder the black lead of C-GA,B to-terminal 2

" of TS:2.

¢ \f) ﬁon.nect bﬂt do not solder e1ther of the red leads of C-6A,B to pin
7 B of V-3. .

< -)’Conneot but do not solder the other red lead to pin 2 of V-2.

(pﬂ Connect but do niot solder one end of R—l? a 220,000 ohm resis-
" tor (red, red, ye!low), to terminal 3 of TS-2. Solder the other end
to termmel 1 of TS-2.

(I/)’ connect but do not solder the black . banded end of C-8, a .05

MFD, 400 v capacitor, to pin 7 of V-2, Pass the other end through
pin 1 of V-3 and connect: 1t to tem'unal 3 of TS-2. Solder both
comect‘tons S

() Placea 1 mch leng‘th of spaghetti over one end of R-13, a 3,300

ohm resistor (orange, orhnge, red ). Solder this end of R-13 to pin 2
of V-2. Connect but dao mt solder the other end to terminal 2 of
TS-2. o

] Connect but de not solder one end of R-7, a 470,000 ohm resistor

(yellowg,‘wolet, yellow), ‘to pin 5 of V-1. Connect but do not solder
: theo&ereadtotermmal2of0—3

( I/)‘C:omieethutdo notsolderoneendo{R-Q,a 2.2 megohm resistor
(red, red, green) , to pin 6 of V-1. Connect but do net solder the

other end to. termma! 2 of C—3

S Solder one end of R-2 1,000 ohm, 2 watt résistor (bro
() Connect butdo not- solder the white lead of T-3 to terminal 1 of - - —(‘/{ 3, 8 & W (brown,

biack, red), to terminal 3 of C-3. Connect, but do not solder, the
other end to termmal 4 of C-3.

. €Y Solder one end of R-22, a 10,000 ohm resistor (brown, black,

orange), to terminal 4 of C-3..Connect but do not solder the other
end to terminal 1 of C-3. : :

(v Solder one end of R-11,a722 000 ohm resistor (red, red, orange),

to tefminal 2 of C-3. Connect but do not solder the other efid to
termiinal 1 of C-3.




FIGURE 9.

SECOND WIRING VIEW INSIDE THE CHASSIS
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THIRD WIRING VIEW INSIDE THE CHASSIS
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12



(/) Connect but do not solder one end of R-19, a 10 megohm resistor
(brown, black, blue), to terminal 1 of TS-1. Connect but do not
solder the other end to terminal 3 of TS-1.

( \/S Connect but do not solder one end of R-8, a 3.3 megohm resistor
{orange, orange, green), to terminal 1 of TS-1. Connect but do
not so!der the other end to pin 1 of V-l

v Solder me end of R-6, a 4f7oooo ohm res:stor (yellmy, violet,
yellow}, to terminal 1 of S-1. Connect but do not solder the other
‘endtntexmmal4ofs-l e

( V)/éotder oné
end to terminial 9 &f s-:

(\~r-Solder ong’ enﬂ of«R-3, &. 10,000 ohm ‘résistor (brovm, b!ack,.
orange), totermmal 0 of 81, Connect but do not solder the other '

end to. termmal 10 of S-l.

( V)"Soider oéne. end of R4, a 1, 000 ohm resistor (brown, hlack, red),

to: /tel‘p;:_nei 10 of $-1.'Connect but do not solder the. pther end
totetmmalllofs-l . "

(/S Solder gno endf of R«-S, a 47000@ ohm reswtor (ye!iow violet,

yeﬂow) ‘to termma 4 of S—l Soider 7c"he other end to.terminal 11

et, green, red),

" to terminal 3 of R-26. Sof&er’me other end to éem:inal 2 of Ri26.
(/) Solder one end of M a 47 ohm, 1 watt reslstor (yeﬁow, vialet,. .

' _,fré-z. A 100000 ohm resistor’ (brown, black, -
yellow), to.terminﬂ &of S-1. Co:mecf but do not solder the other

.

&glck], to termmal 1.of R-26 Solder the other end to tefmmal 2 ‘

of TS-3 -
(% Solder one end of R21, , the facge 470 ohm, 2 watt Fosistor’ (yelhw

violet, browm), to pin 8 of V-3. Connect, but do not. soider, the =

otharendtotermmaIZOfTS-Z

( b’f Solder one end oi an orange swire to terminal 2 of TS-2. Solder the
other end to térmiﬁel 3 of R-10. Pass the w:re over the top of C—6

(Wvy Solder the black banded end of C'4, a .05 MFD 400 V capacitor,
to pin 5 of V-1, Solder the other end to terminal 1 of R-10.

( v} Solder the unmarked end of C-2, a .05 MFD, 400 V capacitor, to
pin 6 of V-1. Pass the other end through terminal 2 of TS-1 and

then connect it to terminal 1 of TS-1. Solder the connection at
terminal 2,

(J Place a 1 inch length of spaghetti on one end of R-18, a 1 megohm
resistor (brown, black, green). Pass this lead through pin 5 of V-2
and connect it to pin 6 of V-2. Solder both connections. Connect
but do not solder the other end to terminal 3 of TS-1.

( w3Connect but do not solder one end of R-15, 47,000 ohm resistor
(vellow, violet, orange), to teﬂmnal 1 of C-3. Solder the other
end to termmgl 4 of TS-1. :

(p()’ Place a 1 mchleagth of spaghett: on each end of R-12, a 470,000
ohm rmtor (yollaow ‘violet, ye!low) Solder one end to pin 7 of
V-2, Solder theOti'ler end. totermma[ 1 of C-3.

{ ué' Solder the black banded end of C-7,a .05 MFD 400 V., capacitor,
to termiisal 1 of ’I‘S—l. Solder the other end to terminsl 3 of TS-1.

(/) Solderthe blacl: banded end of C-1, a .05 MFD, 400 V capacitor,
to ten'mnal'f_ of S—l Soider the other end to pin 1 of V-1.

( y)’ P& the end of the line cord through the grommet on the chassis
rear. Tie a knot in the lime cord about five inches from this end.
Splgt the two leads of the line cord back about three inches.

(/5 Solder one of the leads of the line cord to terminal 1 of $-3,
” (w Solder ﬁhg oﬂ]__egr lead to 'terminal 3 of TS-3.

CAUTION Do not plug the line cord into the AC outlet unt;l you
have ﬁmshed all wumg .

" You bave BOW completed wiring the msnde of 1he chassik Tum the
chassssoveraqdmrétbetops:de

-SEE FIGUI!E 12.

(t/{ There isa yellow wire commg through the Iarge grommet. Solder

“this wire to temunal 4 of S-4 the Signal Tracer-Wattmeter Switch.

VY There is a yellow wire commg through the first grommet from the

left e_dge of the chassis. Solder this wire to terminal 2 of J-2, the
‘Watts Receptacle.

(¥ "There is a heavy bare wire with spaghetti coming through the
same grommet. Solder this wire to terminal 1 of J-2.

( ) There are two shielded cables coming through the large grommet.
Place a one inch length of spaghetti on the cable that does not
already have spaghetti. Remove % inch of insulation from the

inner conductor of this cable. Solder the inner conductor to termi-
nal 6 of S-4. '
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BINDING

FIGURE 12. FIRST TOP WIRING VIEW
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FGURE 13. SECOND TOP WIRING VIEW
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(\/) Remove % inch of insulation from the inner econductor of the
other shielded cable. Solder the innier conductor to terminal 5
of 5-4.

( ¥") There is a blue wire coming through the third grommet from the
left edge of the chassis. So]der this wire to terminal 2 of S-4.

V)’ ‘There are two'yellow wires coming thiough the third grommet
from the left edge of the chassis. Connect but do not solder the
one coming from pin 3 of V-3 to binding post. 6.

( /s Connect but do not solder the other yellow wire to binding post 5.

1§ VS Connect but do not solder the green wire commg through the same
grommet to binding post 3, :

9’5 Connect but do not solder the violet wire coming through the
grommet to the terminal on TS-4. :

(V)/ Connect but do not solder the gray wire coming through the
- grommet to terminal 1 of the speaker.

" +) Solder one end of_ a red wire to binding post 3. Solder the other
end to terminal 3 of S-4.

{ «)>-Solder one end of a green wire to binding post 1. Solder the other
end to terminal 1 of the speaker.

( ¥') . Connect but do npt solder ene end of a green wire to bmdmg post
2. Connect but do not solder the other end to termmal 2 of the

speaker.

( I—-)' There are an oranger wire and a yellow wire coming through the
grommet on the right side of the chassis. Solder the orange wire
to the solder lug under J-1, the Input Connector.

(' «) Push the yellow wire through the connector and solder it to the
eyelet in front of the connector. See Figure 5.

SEE FIGURE 13.

( ~¥ Connect but do not solder either of the blue leads of T-1, the Out-
put Transformer, to binding post 6.

( 3 Solder the red lead of T-1 to binding post 5.

( ¥ Connect but do not solder the remaining blue lead of T-1 to
binding post 4.

{ L) Solder one end of C-5, a .01 MFD ceramic disc capacitor, to
bi_x_tding post 4. Solder the other end to binding post 6.

( ") Solder one end of R-24, a 33 ohm resistor (orange, orange, black),
to binding post 2. Connect but do not solder the other end to the

terminat of TS-4.

(v Solder the enameled lead on the right side of T-1 to termmal 2
of the Speaker.

( ./f Place a 1-% inch length of spaghetti on the other enante!e& lead
and solder it to the terminal of TS-4.

SEE FIGURE I4

(") Hold the “rnagtc eye” escutcheon in ppsmon on the front panel
with the cutout toward the bottom. Place the “magic eye” retain-
ing bracket in position oni the rear of the front panel, with the
mounting legs. up. Secure the escutcheon and bracket to'the panel
with two small sheet metal screws. Mount the “magic eye” retain-
ing clip to the mounting bracket with the thumb screw. The edge
of the clip should be even with the, rear edge of the mounting
btacket., '

ESCUTCHEON

RETAINING
cLip

T ’ _‘quoéj:g;rse
g

L -]

MOUNTING
- BRACKET

FIGURE 14. HOW TO ASSEMBLE THE MAGIC EYE BRACKET

( ¥) Plug the “magic eye” tube (V-4) into its socket and insert the
socket and tube into posmon in the retaining clip and mounting
bracket.

{ ) Insert the 6AUS, 6AT6 6C4, and 6V6GT tubes into their sockets.
See Figure 3.
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{ ) Before proceeding any farther in the assembly of your- KNIGHT
Signal Tracer, check all wiring and solder connections.

() Place a knob over the shaft of the Sensitivity Switch so that the
set screw will tighten against the flat portion of the shaft. Tighten
the set screw. Turn the knob fully to the left (counterclockwise).
The white line on the knob must point to the X1 position. .

(+¥ Turn the gain control fully to the left. Place a knob on the shaft
so that the white line on the knob points to the “Q” calibration
mark Tighten the set screw.

( V7 Place.a knob over the shaft of the Speaker Switch so that the
set screw will tighten against the flat portion of the shaft. Tighten
the set screw. Turn the knob fully to the left. The white line on
the knob must point to the OFF position.

( ¥ Tuin ‘the Watts control fully to the left. Place a knob on the shaft
so that the white line on the knob points to the AC OFF position,
Tighten the set screw.

HOW TO TEST YOUR KNIGHT 4.SIGNAL. TRACER

Turn the Signal Tracer “ON”" {turn Watts control clockwise) and
wait a few minutes until it warms up.

Set the SENSITIVITY Control to X1.

Set the GAIN Control to 10.

Set the SPEAKER Switch to ON.

Set the SIGNAL TRACER-WATTMETER switch to SIG-
NAL TRACER.

Rotate the “magic eye” tube until the unilluminated portion of ‘the
eye is visible in the center of the lower half of the escutcheon.

Touch your finger to the center terminal of the Input Connector. A
hum should be heard from the speaker and the “magic eye” should close.
Repeat for X10, X100, and X 1000 settings of the Sensitivity Control.
The hum should get louder and the “magic eye” should close for each
setting of the Sensitivity Control.

If the Signal Tracer does not function as described above refer to
the SERVICE HINTS section of this manual.

PROBE ASSEMBI.Y
SEE FIGURE 15.

(\/5 Twist one of the leads of R-14, a 1 megohm resistor (brown, black,
green ), with one of the leads of R-30, a 22,000 ohm resistor (red,
red, orange). Solder and clip the excess leads. ¢(Point “A” of
Figure 15A.)

s

( ¢) Connect the lead from the banded end (cathode) of CR-1, the
crystal diode, to point “B”, See Figure 15A.

( ¥ Connect the other end of CR-1 to point “C”, See Figure 15A.

(/) Position R-29, a 15,000 ohm resistor (brown, green, orange), as

shown in Figure 15A. Solder one lead of R-29 to point “B”. Cut

- off the excess leads from R-14, CR-1 and R-29 close to: this sol-
dered connection.-

() Cut off 3 of an inch from the other lead of R.29.

(./) Position the essembled parts on C-9, a 400 MMFD mica capacitor,

- - as shown in Figure 15B. Solder one lead of C-9 to peint “C”. Clip

the excess capacitor lead. Clip the lead from the other end of the
capac:tor, leaving an 14 inch lead. .

(»”J Mount the metal ground strap to the 3-pin socket with the small
screw, as shown in Figure 15B.

( l—} Position the assembled parts, as shown in Figure 15B. The short
lead (point “A”) between R-14 and R-30 must be directly under
the small hole in the end of the meta] s‘trap

( y)/ Place a 14 inch length of spaghetti on the unsoldered lead of R 29,
* Solder this lead to terminal 2 of the 3-pm socket.

( L Solder the long lead of R-30 to terminal-3 of the 3—-pm socket,

( v) Place a 1 inch length of ‘spaghetti on a 6 inch length of bare wire.
Solder this end of the bare wire to terminal 1 of the 3-pin socket.

(¥) Wrap the bare. wire (just above the length of spaghetti) once
around the short lead of C-9 (point “D”} and solder it.

( ¥J Solder the ground strap to the ]unction between R—14 and R-30.
(Point “A”.)

(v Bend the ground strap over the edge of the 3-pin socket, as shown.
Remove the screw that retains the ground strap. See Figure 15D.

( ) Place a piece of hookup wire at the creased poi.ni_:. Fold the end
of the ground strap (around the hookup wire) back under itself.
See Figure 15E. Remove the piece of hookup wire.

{ V) Insert the assembled parts into the probe head. The small hole in
the side of the 3-pin socket must line up with the hole in the
probe head. Tighten the small screw into this hole. See Figure 15C.

( v) Remove the knurled nut from the probe tip. Pass the bare wire
through the small hole in the probe tip and then press the tip into
the end of the probe head. Wrap the wire once around the shoul-
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der of the probe tip. Cut off the excess wire and replace the
knurled nut. -

PROBE DISASSEMBLY

To remove the parts from the probe head, first remove the retaining
screw. Then remove the knurled nut from the probe tip and remove the
tip. Insert a long slender screwdriver through the hole in the probe head
and push gently. . :
CABI.E _ASSEMBI.Y ’

SEE FIGURE 16. _

(|/ ) Remove the small set-screw from the cable plug and remove the
spring from the plug. Slide the spring, large hole first, over one
end of the ghielded cable,. Remove 12 inch of the cuter insulation
from the cable. Unrav‘el the braid and bend it Back over the spring.
Remove Y inch of the insulation from the inner conductor. Twist
the stranded leads together and coat them with solder. Insert the
cable and spring intd the open end of the plug. The inner con-
ductor must fit into the small hole of the plug. The braid and

" spring should fit into the plug so that the set screw will tighten
on the spring. Tighten the set screw. Solder the inner conductor
to the eyelet. See Figure 16A.

( ) Place the cable and plug housing on the other end of the cable,
Remove 1Y, inch of the outer insulation from the cable. Unravel
the braided shielding. Wrap the unraveled shielding around the
end of the cable’s cuter insulation and coat it with solder. Coat
the ground strap:with ‘solder for about 1% inch from one end.
Wrap this end of the ground strap once around the solder coated
shielding. Solder the ground strap to the shielding. Do not apply
too much heat or the insulation around the inner conductor will
melt. See Figure 16B.

( V)/ Remove ¥ inch of msulat:on from the inner conductor. Insert the
pin of the plug over the inner conductor and solder, Slide the cable
and plug housing down over the plug. Pull the ground strap
through the large hole in the side of the housing. Rotate the plug
until the small hole in the side of the plug is in line with the hole

in the housmg Tlghten a small screw-into this hole. See Flgure '

16C,

(J) Insert the céb"Ie and plug housing into the prdbé shield. Line up
the small hole in the cable and plug housing with the small hole
in the probe shield. Place a sclder lug over this hole and secure
the parts in place with a small sheet metal screw. See Figure 16D.

( ¥) Remove Y inch of insulation from both ends of a 10 inch length .
of black test lead wire, Solder one end of this wire to the solder
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lug on the probe shield. Connect the other end of the wire under
the screw of the battery type clip. The two small lugs on the end
“of the clip are clamped down over the wire’s insulation. See Figure
16D.

FINAL I‘;ROBE ASSEMBLY

Insert the prabe head assembly into the probe shield. The pin on the
plug inside the- -ghield must fit into one ‘of the holes of the receptacle on
the probe head.Only the two holes corresponding to the DIRECT and
RF positions mitked on the probe head are used. The probe position
in use is indicated in' the slot on the probe shield. To change the probe
function, pull out the probe head and rotate it until either the DIRECT
or RF position is indicated in the slot. The DIRECT position is used
for audio signal tracing. The RF. posatxon is used for RF and IF signal

- tracing. . . .

TEST LEAD ASSEMBLY

( )} Remove sbout 1% inch of insulation from both ends of the red
. and black fiexible test leads. Pass one end of the red lead through
the small hole of the red clip insulator and connect it under the
screw of one of the battery type clips. The two small lugs on the

end .of the clip are clamped down over the wire’s insulation. Con-

nect the other end of the lead under the screw of the red banana

plug. Pass one end of the black lead through the black clip insu-

lator and connect it to. the remaining battery type clip. Connect

the other end of the lead under the screw of the black banana plug.

FINAI. ASSEMBLY
SEE FIGURE 17.

( ¥ Lay the handle in the handle well on the top of the case. Turn
the case on edge.

( +) Place a flat washer, a coil spring, and another flat washer over
each leg of the handle.

( +’J Insert one of the cotter pins through the hole in one leg of the
handle, Spread the two sections of the cotter pin so that it cannot
fall out.

( ¥ Insert the other cotter pin through the hole in the other leg of
the handle. Spread the two sections of this cotter pin aiso.

( w7 Push the line cord through the hole in the rear of the. cabinet.
Lift up the handle to clear the electrolytic capacitor. Set the com-
pleted Signal Tracer into the case. Match the 6 holes in the front
panel and the 2 holes on the rear of the chassis with the small
holes in the case. Fasten the completed Signal Tracer in the case

- securely with the 8 self-tapping screws supplied.
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FIGURE 17. HOW TO ASSEMBLE THE HANDLE

HOW. TO USE YOUR KNIGHT SIGNAL TRACER
CIRCUIT DESCRIPTION |
This Signal Tracer is basically a high gain audio amplifier which

permits visual observation and aural 1nd1cation of & modulated RF or
audio signal. :

The sensitivity is controlled by a voltage divider network, which con- '

sists of four resistors R-1 (1 meg) R-2 (100K) R-3 (10K) and R-4
(1K), in the grid circuit of V-1 (6AU6).

The 6AU6 (V-1) tube functions as a high gain voltage amplifier. The
output of V-1 is fed through R-10, which is a “vernier” gain control, to
the grid of V-2 (6AV6), the second voltage amplifier. The diode sec-
tions of V-2 are tied together. A portion of the AC output of V-2 is ap-
plied to the diode sections and rectified. This rectified voltage is used
to operate V-4 (6E5) the “magic eye” tube. :

The wattmeter circuit consists of ‘a receptacle so connected that a
device being checked is connected in series with the watts transformer
(T-3) and the line. The voltage developed across the secondary of T-3
is amplified and then rectified. The rectified voltage is applied to the
grid of the “magic eye” tube. The amount of voltage required to close
the eye is controlied by R-26, which is calibrated in watts on the front
panel. '

Fundamentally, the noise locating feature of the signal tracer permits
the application of a DC test voltage to any component in a receiver
circuit and the action of the DC voltage in the component is picked up
and amplified by the signal tracer’s circuit.

OPERATING CONTROLS

SENSITIVITY: This contro! determines the sensitivity of the Signal
Tracer to weak signals. When the Sensitivity control is in the X1000
position, the signal tracer is most sensitive to weak signals. The Sensi-
tivity control also switches in the noise circuit of the signal tracer. To
place the noise circuit in operation just switch the Sensitivity control
to “NOISE".

GAIN: This control is a “vernier” gain control and is used in conjunc-
tion with the Sensitivity control to adjust the signal level for a pleasing

) volume.

SPEAKER This control sw1tches the speaker in or out of the circuit.

WATTS: The Watts control is cal:brated directly in watts on the
front panel. When an electrical device is plugged into the Watts recep-
tacle and the Watts control is adjusted to close the “magic eye”, the
power consumption of the device is indicated by the pointer of the Watts
control. The ON-OFF switch is also operated with the Watts control.

SIGNAL TRACER-WATTMETER: This switch selects either the
signal tracer or wattmeter circuit of this instrument.

SIGNAL TRACER APPLICATIONS
TO SIGNAL TRACE A RECEIVER

To trace the signal through a receiver set the signal tracer controls
as follows:

SENSITIVITY control to X1000.

GAIN control to 10.

SPEAKER to ON. .

SIGNAL TRACER-WATTMETER TO SIGNAL TRACE.
PROBE in RF position.

Turn the Signal Tracer on (turn Watts control clockwise) and wait

;




2 few minutes until the tubes reach operating temperature. Connect the
ngnal Tracer ground lead to the receiver's: chass:s.

1. Place the -RF probe on the antenna lead or the antenna loop lead
of the receiver. Several stations should be heard.

2. Advance the probe to the grid of the RF ampiifier (or mixer if the
set has no RF stage) and tune in a station.

3. Advance the probe to the plate of the stage—the signal should be
stronger. Follow through all RF, mixer, and IF stages from grid to plate
of each stage. The signal should get stronger as you advance, stage by
stage. Reduce the Sensitivity as required to keep the signal level to a
pleasing listening volume,

Note: due to a slight loading effect of the probe the signal at the
grid of a tubeé may appear weaker than it did on the.plate of the pre-
ceding stage. .

4. After the RF and IF stages have been checked the probe is rotated

to the DIRECT position and the audio stages are checked in a similar
manner,

5. If the signal is not heard at one of the check points, the trouble
lies in this locality and can be pinpointed with voltage and resistance
measurements,

HOW TO USE THE WATTMETER

Turn the Signal Tracer on and set the SIGNAL TRACER-WATT-
METER switch to WATTMETER. Plug an electrical device (rated at
1000 watts or less) to be checked into the WATTS receptacle and turn

the Watts control until the “magic eye” just closes. The power consump- _

tion of the device is indicated by the pointer on the Watts control,

HOW TO USE THE NOISE LOCATOR

To use the noise locator feature of your KNIGHT Signal Tracer set
the controls as follows:

Set the SENSITIVITY control to NOISE.:

Set the GAIN control to 10

Set the SPEAKER switch to ON.

Set the SIGNAL TRACER-WATTMETER switch to SIG-
NAL TRACER. '

Rotate the probe to the DIRECT pos:tzon NEVER USE THE RF
PROBE FOR NOISE TESTS AS THE CRYSTAL DIODE WILL BE
DAMAGED.: Disconnect the receiver from: the AC power line as all
tests are made with an inoperative recewet

Clip the Signal Tracer ground lead to the B-plus lead of the receiver'’s
power supply. Touch the probe tip to the plate of one of the receiver's
tubes. A sharp click should be heard from the Signal Tracer’s speaker.
A good, sharp, clean click indicates proper circuit continuity and opera-
tion, A frying or crackling sound would indicate a defective component
in the circuit. The probe can be moved along: the circuit toward the
ground lead connection, checking each’ component unt:l the part causmg
the noise is found.

Noisy resistors, cold or rosin solder joints, or shorted transformer
turns will cause a buzzing or crackling sound to be heard from the
Signal Tracer’s speaker. Volume controls, ﬁxed capacitors, and variable
capacitors can also be checked for erratic operat:on To check an indi-
vidual component just clip the ground lead to one end of the part and
the probe to the other end: \

L3

HOW TO USE THE BINDING POSTS

The six binding posts will accommodate banana plugs, alligator clips,
spade lugs, or ordinary hookup wire. A VI'VM can be connected to the
binding post marked VI'VM-SCOPE (set VI'VM function switch to’
AC) for precise readings during alignment procedure and for gain cal-
culations. This same terminal can also be used for cannechm to the
vertical input of an oscilloscope, C

To use the Signal Tracer speaker as a test speaker just contféct the
output transformer of the receiver or the amplifier being serwced to

: the VC and GND binding posts of the Signal Tracer. - P

To use the Signal Tracer cutput transformer as a substitute trans-
former just connect to the B4 and P binding posts for single ended
circuits or t0 P «= B+ — P binding posts for push-pull circuits.

SIGNAL TRACER USED AS A SUBSTITUTE AUDIO AMPLIFIER | N

To use the Signal Tracer as a substitute audio amplifier, just connect
a microphone, record changer, FM-AM tuner, or musical instrument
pickup to the input connector of the Signal Tracer. :

'OUTPUT INDICATOR

The Signal Tracer can be used as an output indicator by connecting
the DIRECT probe to some point in the audio circuit of a receiver and
regulating the amount of Signal Tracer gain to permit usable:action of
the “magic eye” indicator. Then while performing: .checks the amount
of gain or loss will be indicated by the opening and closing of the
“magic eye”.
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SERVICE HINTS

NOTE: USE EXTREME CAUTION when vou use the screwdriver
to touch the individual grids of the tubes. Be very careful that you touch
only the one pin and do not short two pins together.

If you have followed all of the asserrrbly and wiring instructions care-
fully, your Signal Tracer should perform well. If it does not, however,
here are several hints that you can follow: .

If the Signal Tracer is dead and the tubes do not light up, check the
wiring to pins 3 and 4 of the 6AU6, 6AVS, and 6X4 tubes, to pins 2
and 7 of the 6V#§, and pins 1 and 6 of the 6ES5. If the wiring is correct,
and one of the tubes does not light up the filament may be burned out.
Replace the tube with one of the same type. ‘

If the tubes light up, touch the individual grids of the tubes with a
screwdriver starting with V-3, the 6V6 tube. Touch pin 5 of this tube.
If & hum is heard in the speaker this stage is correct. If no hum is heard,
check all of the wiring to V-3, or replace the tube.

Repeat the above procedure on pm 1 of V-2 the 6AV6 tube, and pin
1 of the 6AUG tube.

If the Signal Tracer still does not funct:on make voltage and re-
sistance checks with a VI'VM or a VOM. Refer to the voltage and re-
sistance charts.

It is often helpful to have someone else check the wmng, preferably
someone with radio experience. . :

ALLIED'S SERVIC_E FACILITIES

In the event that the kit does not operate properly, we recommend
the followmg

Please write our Klt Department with full details, and mclude the
stock number and the date of purchase of the kit. We may be able to
determine any wiring error or replace a component whlch may be at
fault.

This wired KNIGHT kit may be retumed for inspection within 1
year after purchase. The kit will be placed ‘in proper operating condi-
tion for $5.00. Any faulty parts will be replaced without charge unless
damage was capsed in construction or because of a wiring error.

PLEASE NOTE: KITS WIRED WITH ACID CORE SOLDER OR
ACID FLUX ARE NOT ELIGIBLE FOR REPAIR OR SERVICE
AND WILL BE RETURNED NOT REPAIRED AT YOUR EX-
PENSE.
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Allied’s facilities primarily providé en inspection and trouble-shoot-
ing service. Kits not completed, which require extensive work, will be
returned collect with a letter of explanation.

If you must return this kit, pack it well. Do not use the original pack-
ing carton to return the completed kit. Use a strong carton with cushion-
ing material. Send the kit prepaid and insured. We will return the

_repaired kit to you C.0.D. as soon as repairs are completed. If you wish

to save C.O.D. fees, your advance remittance may be enclosed for stand-
ard repair cherges plus transportatxon costs. Any excess remittance will
be refunded.

ALLIED'S GUARANTEE ON KNIGHT KITS

The designs and components selected for KNIGHT kits represent
over a quarter of a century of experience in kit development. KNIGHT

klts are easy to assemble even for the beglnner Instructions are com-
plete, panels are drilled, the chagsi_is punched and formed, and every
last part is included as listed.

Allied extencla these firm guerantees can KNIGHT kits:

We guarantee that the circuits on all KNIGHT kits have been
carefully engineered and tested.

We guarantee that only hzgh-quahty componerrts are supphed.
CAll parts are covered by the standard RETMA 90-day warranty.

Any faulty component will be replaced prepaid and without charge:
if reported to us within the warranty period. We reserve the right
to request the return of defective parts.

If your kit has been shipped by parcel post and is received in a dam-
aged condition, please write us at once describing the state in which the
shipment was received. If your kit was part of a Railway Express ship-
ment that was.damaged in transit, please notlfy the Razlway Express
agent at once and then write us. :

The efficiency engineered KNIGHT kits are moderately priced. When
you buy a KNIGHT kit you get best design, best quality, and best
value. Recommend KNIGHT kits to your friends. :




'CAPACITOR AND RESISTOR COLOR CODE

.

RESISTOR-MICA CAPACITOR COLOK CODE CERAMIC CAPACITOR COLOR CODE
| significam Tolerance | Veltage Tolwtance | Temp. Coaf.
Color Figures  Multiplier - % Rating* Waf | . Over (Parts par
Sig- Decimal or 10uuf milon
Black 0 1 +20* | — Color | nificant | Figwres | lass (uuf) (%) par °C.)
" Brown 1 - 10 +1¥% 100 | -Figures o
Red 2 100 [ +2* | 200 Black | 0 1| +20 .| +20 0
Orange- 3 1,000 +3¥ 300 ; Brown [ 1 10 £0.1 T &1 | -33
Yellow 4 10,000 ~ | +4* 400 : Red 2 100 — ] X2 7 -7
Green - 5 100,000 - | +5* 500 ‘Orange | 3 1,000 — | z25| =150
Blue 6 1,000,000 +6* 600 | . _ . _ S Yellow | 4 10000 — — —220
Violet 7 10,000,000 - | . +7* | 700 | - R _ | Green 5 - 0.5 +5 —333
Gray 8 | 100,000,000 - | +8* goo | .. : Blue 6 O S L
White 9 = +9+ | 900 Violet | 7 1 — N ~ | Tisete
Gold —_ 1 6 ] 1,000 Gray 8 001 | +0.25 — Z1500°
i — 01| +10 [ 2000 . : :
None - e e~ 500 ° White | 9 01 | £10 | 10 | *7t
- . Gold — — —_ — —
*Applies to capacitors only

ABCD
HOW TO. DE‘IEIIMINE THE VALUE OF A CERAMIC CAPACITOR

‘EXAMPLES:
=B ? o ] A ceramie tubular capacitor has the following color bands: Black. red. red, red, green. The slgnlﬁcant %Bl.ll’ﬂ are 2
& / — E ‘and 2 (22), and the decimal multiplier is 100. The capacitance is, therefore, 2200 .u.ut Tolerance is +5%. Temperature
§ é coeffelent is 0. Voltage rating is always 500 V. s
5 £ A ceramic disc capacitor has the follow S-dot code: Red, brown, green, red. green. The significant nnurea
and 5 (15), and_ tga decim:f multiplier iil:‘loﬂ The capacitance is, therefore, 1500 mxf The folerance is +5%. 'l‘he
HOW TO DETERMINE THE VALUE OF A RESISTOR temperature coefficients — 75, Voltage rating.is always 500 V.
in oh A ceramle disc capacitor has the following 3-dot code: Green, brown. brown. The significant figures are $ and 1 (51),
Q glﬁnﬂfi’;gﬁﬁz,ﬂ‘ﬁ‘; {digit). of resistance In ohma. n“udl ge decima rgmtlplier is 10. Therefonr'i. the capacity is 510 put. Voltage rating is always 500 V and the tolerance
¢ — Decimal multiplier (number of zeros to 'be added) N always— 0.
D — Tolerance of resistor in percent. No color is 20% - :-_ :
A resisto has.th following color bands: A, yellow: B, violet; C, yel . HOW TO DETERMINE THE VALUE OF A
T e follo eolor .ye ow; B, viol - :
low; and D, silver. The aignificant figuces are 4 and 7 (47) and the . o PAPER TUBURAR CAPACITOR
multiplier is 10,000. Theé value of resistance is 470.000 ohml and the ) : A —TFirst nlgnlflcant ﬂgure (digit)
tolerance is 2107%. oo ] ) ABCD E . of capacitance In paf.
] . . . ROPUEE L L B -_—Seeond significant figure.
TUBULAR PAPER CAPACITOR COLOR CODE C — Decimal multlplier (number
- v of zeroes to be added).
o - sliage
Black = 1 +20 | — ‘
W E — Voltage rating.
. . - Brown 1 10 S 100 | - ge rathne
HOW TO DETERMINE THE VALUE OF A MICA CAPACTOR. . . | Red 2 100 — 200 EXAMPLE: .
EXAMPLES: Orange 3. l’ow, . iso . 300 | .. -Acpaper tubular capacitor has the .
A capacitor with a 6 dot code (new RETMA standard REC-115A and military Yellow 4 10,000 — 400 following color bands: A, brown:
MIL~C.5A) has the following markings: Top row, left to right, white, green. Green 5 —_— — 500 K i ¢
brown; bottom row, right to left, brown, red, red. The first color white indicates Bl 6 600 : B, green; C, orange; D, black; and
mica. The significant figures are § and 1 (51), and the decimal multiplier is 10. ue — — ] © X yellow. The significant figures
So the capacitance is 510 xuf. Tolerance is +2%. For most general applications Violet 7 — —, . I :
the characteristic can be ignored. Gray 8 ___ _ 800 - gre 3 snd 5 (15) and the decimal
A capacitor with 2 8 dot code has the following markings: Top row, left to White 9 _ _ 200- multiplier iz 1.000. The value of
right, brown, orange, red; bottom row, right to left, brown, red, green. Since capacitance is 15,000 spf. The tol-
the first dot is neither black or white, this is the obsolete RETMA code. The Gold —_ —_ — 1,000 Is The ol &
significant figures are 1, 3, and 2 (132), and the degimel multiplier Is 10. S0 . | Silver — _ +10 _ erance is =20%. tage rating

the eapacitance is 1320 saf. Tolerance Is +2%. Voltage rating fs 500 V' DC. B i : R I o ix 400 V DC.
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NOTE. ALL RESISTORS INDICATED IN OHMS,
K+ 1,000 OHMS
M= 1,000,000 OHMS
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FIGURE 18.
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SCHEMATIC DIAGRAM OF THE KNIGHT SIGNAL TRACER
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RESISTANCE CHART
000 chms; M=1 000,000 glims, "'Sagnal tmcer—wattmcter mtch in wattmeter

gah: mtrd fulfy;cloclmnse, sensnt:\uty eont:rol XIDOQ" watta control ful
signal tracer-wattmeter switch in signal tracer position.

PIN NUMBER

TUBE 1 2 3 4 5 6 8 2 3 4 5 6 7 8

vi T 1. L -

6AUG -9 0 3.2 AC [3.2 AC 0 ) Q 0K | 25M | 0 .

V-2 33K | 0 0 |700K | 700K {700 K

6AVSH 0 1.2 3.2 ACJ3.2 AC - I i )

v-3 ’ kL B CE
6V6GT =45 ]3.2 AC 275 280 0 700K 700 K|40K:} =~ - 0 -+ ]470 ohm

6E5 . | 3.2AC | 20 150 14 M IOM' 150K 0.1 o

V-5 : = Daa i [ 3 V-5 L T . ' B . P

6X4 280 AC |+ -. 132 AC 3.2 AC X4 1.350ohm| ] 0. 1 O 0 {350 ohm{750 K
Symbol . . ' Part Symbol . : Part : : - ' '

Ne. Duscrip¥ion S © T Ne. EE VR Description : . ‘No. . Deseription . - Quantity . . Part No.
c-1 . Capamtw, paper, .05 uid,. 400V . 245085 TS-1 _4-terminal strip L 440401 Receptacle, AC 1 502226
C-2 Capacitor, paper, .05 ufd, 400V ‘245055 ‘TS-2 . 3-terminal strip : © 440301 - Screw; 6-32 x 5 ) 28 560343
C-3 Capacitor, electrolytic, 20-20-20-20 xfd, 450\" 235402 T8-3 3-terminal strip 440301 Screw, self-tapping: #4 % X4 9 562292
C4 Capacitor, paper, .05 ufd, 400V - 245015 TS-4 1-terminal strip 440101 Serew, self-tapping: 6 x 1§ 2 562396
C-5 Capacitor, disc, .01 xfd, ceramic 276015 . L . Set-screw, probe 3 2 563230
C-6 Capacitos, electrolytic, 10-10 ufd, 25V - 211201 WV.1 | GAUS tube 510013 Socket, tube: 7-prong 3 501070
C-7 Capacitor, paper, .05 pfd, 400 ' 245055 .1 GAVE tube 610014 Socket, tube: §-prong 1 501081
Cc-8 Capacitor, paper, .03 ufd, 400V 245055 -3 6V6GT tube 610022 Socket, tube: 6-prong 1 501160
Cc-9 Capaciter, mica, 400 uxfd, 600V 266408 wv-4  6ES tube 610017 Spring, handle mtg. 2 470040
CR:1" Crystel diode o 630003 V-5 624 tube - - 610023 - - -Washer, handle mtg. 4 580901

‘ V. Speaker 4° PM 730002 Weaner: Hore s hoer S 390400
w-1 . 301105 — . er, flat:

~R-2 Resistor, 100X, fg‘ 301164 W , loc! 3" . 4 582701:
#R-3 . Resistor, 10K, 34 watt 301103 , shouldered: fiber; 3¢ 1 5911'02
' R-4 tor, 1EQ, 14 watt - 302102 ., 2: red wire 3 80100
#R-5 Resistor, 470K2, 1 watt 300474 AR 3" orange wire 7 801003
+R-6  Resistor, 47 watt 300474 Description . Quontity  Part No. 4" yellow wire 10 301004

-7 Resistor, 470K6, 15 watt 300474 . 5” green wire 4 3”%

8 R ;3.3 Banana phsg; blsck 1 502114 6" blue wire 3 801006

9 Resistor, 2.3 gﬁ;_ . 300235 Banana plug, 1 502113 7" violet wire 2 801007
R-10 ~ Gain K, linear taper 390117 Binding post, black 1 533002 8* gray wite 3 861008 -

«~R-11 Resistor, 22 watt 301223 Binding post, PR 533001 9" white wire_ 1 - 801009
“R-12 Resistor, 470K0, 1§ watt 200474 v.Bracket and Escutcheon Assembly = . 14" shielded wire 1 803008
*R-13 Re-inur, 33KQ, 3§ watt : 300332 For “magi¢ eye™ tube 1 040012 4* shielded cable 1 803001
~R-14 existor, T meg®, 14 watt i 301105 4€pbinet, metdl” 1 700009 5’ black test lead I 804925
#R-15 nemtm-, ATKR, 14 watt 300473 hassis : 1 461305 4’ red test lead . 1 804020
#R-16 Resistor, 1 megil; }§ watt 301105 Connector, cable 1 502122 12 amall spaghetti 1 812001
~R-17 Resistor, 220K, 14 watt 300224 Clp, battéry ty'pe 3 532012 : 3" medium spaghetti 1 812003
#R-18 Resistor, 1 megdl, §§ watt 301105 w€ord, AC power. - .. 1 802001 12" large spaghetti 1 812002
¢+ R-19  Resistar, 10 megQ, 14 watt. o 301106 Cotterpin, handle mtg. 2 552000 36" rosin core sclder 1 930001
 R-20 Resistor, 470KQ, 34 watt 300474 wGrille, speaker’ 1 731002 37 heavy bare wire 1 804016
#R-21 Resistor, 4702, 4 watt - o . Tt 307471 Gwmmet, rubber, 34* s 830200 10" #20 bare wire 1 806006
a-zz Resistor, 10KQ, 14 watt 300103 Grommet, rubbq'. W 3 830002 ‘Instructional manuzl 1 730035
WiR.23 Resistor, 1KQ, 2 watt 306102 Handle, carryifig 1 470049 . B
S Eoie e v S EmsEl.. v e o FER
-2 istor, (!, watt naulator, clip, black . -
R-26 Wi Control, 50K, reverse log taper,. - ‘ Insulator, clip;red -~ 1 880003 S - CONSTRUCTION
includea S-3 ON-OFF switch 390300 Lug, solder ¥ £ 553002 TQO_LS NEEDED FOR
+R-27 Resistor, 5202, ¥4 watt, $% 302621 Nut, hex: 6-32 ‘28 570340 Altied . :
4R-28  Resistor, 7.5K0, 1§ watt, 55 : - 302752 Nut, hex: 8-32 6 570420 Stock No. D--er'pﬁon  Price*
#R-29 Resistor, 15K0, watt . 300153 Nut, hex: %" 8 570840 - : 095, . 47 att $3.67
WR30  Resistor, 22K 33 watt 301223 anet, front © - - 1 462212 dTNGS - A soldering e s 1.76
o . Prqbe head, plastic 1 870013 46N490 6, sidecutting long-nose pli ‘ : 5
wE1  Sensitivity Switch, 5-position : 432114 Prebe cable, pxug ammng. plastic 1 870016 4SN796 . 6" screwdriver C :
wS-2 Speaker Switch, sks rotlry 432115. Probe shield 1 470052 e
8 O N s, peDT uiae g B S e o e
al or Swil e , o . grou
0L e T 2., 922 TOOLS THAT WILL MAKE YOUR CONSTRUCTION EASIER
‘2{1 Qutput transformer - . . 102205 . Probe connector, funele 1 502230 .
. -2 .. Power.transfarmer . ... ... ... .. .. . 101302 Plate, capscitor mtg 1 501542 46431 5" diagoral cutting pl:er! 1.55
T3  Wattmeter transformer ' : CUIOI202 7 Plug, EABle T ¢ - ] 502224 - 43N831° Setscrew-driver - R 27
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knight-kit
GENERAL PURPOSE

OSCILLOSCOPE
83 YZ 146

Low-cost 5” oscilloscope kit offering an array of
deluxe features. Phantastron linear sweep gener-
ator, high wvertical sensitivity, retrace blanking,
compensated input attenuator, DC positioning con-
trols, printed circuit and laced wiring harness.
Printed circuit and wiring harness speed assembly,
reduce wiring to a minimum and assure accurate,
dependable performance. Build this KNIGHT-KIT-—
save time, save money.

Easily the most-often-used service shop instru-
ment. Its great variety of applications include:
Observation of pulses, square waves and complex
waveforms; testing audio amplifiers for phase shift
and distortion; measurement of peak voltages, fre-
quency and phase; signal tracing of TV and FM-
AM receivers.

With all tubes, parts, printed circuit board, solder, pre-cut wire, and instruction

manual.

knight-kit
PRINTED

CIRCUIT VIVM
83Y 125

CHECK THESE DELUXE FEATURES
Sensitive 200 2o Meter Movement
Large, Eusy-to-Read Meter
1% Precision Multiplier Resistors
Seven Conti Voltage Rang
Read Peck-to-Peak Voltages Directly
Measure Complex Waveform Voltages

Advanced vacuum tube voltmeter kit highly rec-
ommended for shop and laboratory. All electronic
— every measurement made through the bridge
circuit. Features printed circuit board and precision
19 multiplier resistors. The printed circuit board
speeds assembly and assures extremely stable and
highly accurate operation. High-input DC resist-
ance, 11 megohms, minimizes loading of circuit
under test.

With all parts, tubes, pre-cut wire, test leads, solder, and instruction manual.

VERTICAL AMPLIFIER
Sensitivity:
Fraquency responss:
Input impedance:
Calibration:

HORIZONTAL AMPLIFIER
Sansitivity:
Frequency response:
Input impedance:

SWEEP GENERATOR
Range:
Blanking:
Synichronization:

TUBE COMPLEMENT:

POWER SOURCE:
DIMENSIONS:
SHIPPING WEIGHT:

SPECIFICATIONS

.025 V rms per inch

3 db down at 700 kc (1000 cps reference)

3.3 megohms shunted by 45 g ufd

1 V P-P *79% square wave, regulated calibrating
voltage internally injected by front panel push switch

.07 V rms per inch
3 db down at 200 ke (1000 cps reference)
2.2 megohms shunted by 30 ppfd

15 cps to 130 ke in four ranges

Retrace blanking on all ranges

Internal negative, internal positive, and external

6UB vertical amp., 12BH7 push-pull vertical output,
6AU6 horizontal sweep ocs., 6C4 horizontal amp.,
12AU7 push-pull horizontal cutput, 5CP1 CRT, 1V2
hi-voltage rect., and 6X4 low-voltage rect.

116-120 volts, 50-60 cycle AC

914 x 1334 x 173" deep

26 1bs.

DC VOLTMETER
Ranges:
Input resistancs:
Circuit:
Accuracy:

AC VOLTMETER
RMS ranges:
Accuracy:

Peak~o-peak ranges:
OHMMETER
Ranges:

Battery:
METER:

MULYIPLIERS:
TUBE COMPLEMENT:

POWER SOURCE:
DIMENSIONS:
SHIPPING WEIGHT:

SPECIFICATIONS

0-1.5, 5, 15, 50, 150, 500 and 1500 volts, full scale.

11 megohms (1 megohm in probe) on all ranges
Push-pull balanced bridge with 12AU7 twin triode
41307, full scale

0-1.5, 5, 15, 50, 150, 500 and 1500 volts, full scale
5% full scale
0-4, 14, 40, 140, 400, 1400 and 4000 volts-

Center scale at 10 with multipliers X1, X10, X100,
X1000, X10K, X100K, and X1Meg
1.8 volt “C”

414" 200 pA movement

1% precision type N
12AU7 twin-triode meter bridge, 6AUS twin-diode
full wave rectifier

105-125 volts, 50-60 cycle AC
7% x S% x 4':"‘;”
6 lbs.

See your latest catalog for current prices




