EICO 460

Oscilloscope

Construction Pages

Inserted at “staple page” location in EICO-460 “kit” boxes.
That 1s, the “Maintenance” section of the repair&operations manual, parts (a) and (b).



GENERAL INSTRUCTIONS
Care taken in the construction of this Instrument will reward the constructor
withmany years of satlsfactory servlce and greater confidence In his instrument.
Weurge you to not rush the construction, but to takeall the time necessary for
proper assembly and wiring. :

Furthermore, we urge strongly that you follow the wire and parts layout shown
in the pictorial diagrams as closely as possible. This is essential, because the
position of wires and parts is quite critical In this instrument; changes may
seriously affect the charocteristics of the circuit.

UNPACKING THE KIT: Unpack the kit ¢areful ly and check each part agalnst
the parts list including those parts that are mounted to the chassis. If you have
trouble identifying any parts, refer to the pictorial diagrams or the color code
chart,

You may find thet the value of a component will vary within the allowable
circuit foleronce. As an example, o 470K ohm resistor may have substituted
for it @ 510K ohm resistor if the circult is such as to allow this substitution.
In general, resistors and controls have a folerance of £20% unless otherwise
specified. Therefore a 100K resistor may measure anywhere between BOK and
120K ohms. Tolerances on capacitors are even greater, unless specified.
Limits of +100% and =50% are usual for electrolytic capacitors,

CONSTRUCTION HINTS: USE THE BEST GRADE OF ROSIN CORE SOLDER
ONLY, prefercbly one containing the new activated flexes such as Kester
“Resin-Five" , Ersin "Muiticore” or similar types, UNDER NO CIRCUMSTAN=
CES USE ACID CORE SOLDER OR ACID FLUX since acid flux can cause se=
rlous corrosion. Before saldering make certain of a good mechanical connec=
tion. Use o clean, freshly tinned soldering Tron, no smaller than 100 watis,
and place the solder on the joint {not on the iron) so that the solder is melted
by the heat from the joint itself. Do not remove the soldering iron until the
solder Flows and check fo see that the resulting joint is smaoth and shiny
when the solder has.cooled, There are two extremes to be avoided; toc little
heat and toe much heat. f too little heat is applied, the joint will cppear
pitted and grey, indicating a rosin joint which is unsatisfactory. On the other
hand, if too much heat is applied to a [oint, the ports connected fo it may
either change value, lose their protective coating, or breck down. If you are
soldering close to a part, hold the lead between the pprt and the joint being
saldered with the tip of a pair of longnose pliers. The piiers will conduct the
heat away and prevent the component from being unduly overheated, if for
any reason it is necessary to resolder a joint, be sure to use new solder.

It should also be noted thatthe |sadson transformers, capacitors, andresistors
are very often longer than necessary. These leads should be trimmed to the
proper length when wiring.

CONSTRUCTION PROCEDURE: The complete step-by-step mounting and
wiring procedure fallows. Tokeep the drawings uncrowded, unnecessary rep-
etition of mountingor wiring details may be omitted. Mote: The abbreviation
(C) means connect but do not solder {unti] other lsads have been connected).
The gbbreviation {$) means connect and solder.

{ ) Fig. 1. Mount the 2ZKQ CAL. potentiometer, R6, on patentiometer mount--

ingbracket, Bend fabsin toward the shaftos shown. This last instruction does
not apply if you are supplied with potentiometers of the snap=in type (blue
plastic shofts).

{ ) Fig. 1. Likewise, mount the 2KQ DC. BAL potentiometer, R16.

{ )} Fig. 1. In asimilar mannet, mount the 2 Meg Q Astig. potentiometer,
RB1.
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MAIN CHASSIS ASSEMBLY
( ) Fig. 2. Mount the octal socket, XV9, as shown. Use two #6-32 X 1/4
screws, two F6 hex nuts, "and two #6 lockwashers. Be certain to locote the
key as shown,

{( ) Fig. 2. Mount the power transformer, T1, ¢ shown. Use four #8-32
screws, four 78 hex nuts, and four #8 lockwashers. Note that the red leads
must emerge from the side of the transformer nearest XV9.

{ } Flg, 2. Mount sockets XV5 and XV8 as shown. Use two $4=40 screws,
two #4 hex nuts, ond two #4 lockwashers per socket. In addition, use the
three post two-right with ground terminal strip, TB3, with XV5 and a three=
post two ~right terminal strip, TB8, with XV8,

( } Flg. 2. Mount sockets XV1, XV2, and XV6, os shown. Use two f4-40
screws, two #4 hex nuts, and two 14 lockwashers per socket,

{ } Fig. 2, Mount the following nine terminal sirips as shown., Use one
#5-32 X 1/4 screw, one 76 hex nut, and one #6 lockwasher per strip:

{ )} TB1 (two~post) { ) TBY? (three=post two=right)

{( ) TB4 (two-post with ground) ( ) TB1O (one-post right with ground)
( ) TB5 (four-post) : { ) TB16 §wo-post with ground)

{ ) TBS (two~post with ground) { )} TB17 (two-post)

{ ) TB7 {(rwo-post with ground)

Note that TB16 and TB17 are mounted on the top side of the chassis.

{ ) Fig. 2, Mount TB2 and ground "B" as shown. Use o three-post twa-right
terminal strip, onet6 ground lug, onef6-32 X 1/4 screw, and one & hex nut,
(ground lug "B" mounted on top of chassis)

{ ) Fig. 2. Mount the electralytic capacitor C27 as shown, Note carefully
the position of the three code markers (triangle, semi-circle, and square) next
to the prongs of the copacitor, |nsert the mounting tabs into the slots In the
chaossis and twist the tabs someshat less thon o quorter=turn. DO NOT twist
the tabs excessively or they wil| shear off.

{ ) Fig..2. Mount the fuse holder ot the rear apron of the chassis, as shown.
Use one rubber washer & one fuseholder nur, DO NOT tighten the nut excess—
ively — howaver, the post should not have any motien when turned by the
fingers in elther direction.

{ ) Fig. 2. Insert the 3/8", 1/2", 5/8" grommets and two 1/4" grommets
in the appropriate holes as shown.

( ) Fig. 2. Mount the assembled pot bracket as shown. Use two f6-32 X
1/4 screws, two 16 hex nuts, and two F& lockwashers.
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{ ) Fig. 2. The chassis shield is not mounted until aftér -ompletion of the
wiring. However the shield must be taken inte a=count as certain wires will
bedressedaround it. These wires wil! benotedin the wiringstepsby "SHIELD",
and should be dressed into the chassis flonge as they pass the pot. meounting
bracket.
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MAIN CHASS1S WIRING

( ) Fig. 3. Cut two B" lengths of yellaw wire, Strip the ends and twist the
Ieudsﬂghﬂy together toform a "twisted pair". Connectone endof the twisted
poir to X¥9=2 & 7 (C). (This means connect one wire end to XV9-2 (C) and
the adjacent wire end to X¥9-7 (C) ). Connect the other end of this palr to
XV5-4 & 9 (C). (Shorten the leod to XV5~4 by 1 1/2" before connecting.)

( ) Fig. 3. Connect a piece of bare wire from XV5-4 (5) to XV5-5 (C).

( ) Fig. 3. Connect a 3" yellow twisted pair from XV5-5 & ¢ (5) to XV6-3

& 4 (C).

( ) Fig. 3. Connect a 5" yellow twisted pair from XV6=3 & 4 (C) to XV1-4

& 5 (C). This pair must pass thru the shield slot.

( ) Fig. 3. Twist the ysllow transformer leads and connect to TB2-1 & 2 (C).

{) F'j'i 3. Connect ashort piece of bare wire from XV6=4 (5) to T§2'2 (C).
Ng. 3. Cennect ashert piece of bare wire from XV6-3 (5) to TB2-1 {C).

N\g 3. Connect a 3" yellow twisted pair from XV1-4 & 5(S)to XV2-4 & 5
(C).

)%gg 3. Connect ayellow lead from XV2-4 (S} to R6=2 (S}, Also, solder
X i

) Fig. 3. Connect a 4" yellow twisted pair to TB2-1 & 2 (5). Leave the
otherend free.

{ ) Fig. 3. Connect the red transformer |eads to XV9=3 & 5 (5),

A

t.) Fig. 3. Twlst the red-yellow, blue, and white transformer | eads together,
Conngct-the red-yellow to TBS=3 (C), the blue to XV8=5 {5}, and the white
to Xva-4 (S},

{ ) Fig. 3. Connect the brown transformer lead to TB6~2 (C).
()
{ ) Fig. 3. Twist the green transformer teads tightly and pass thru the 1/2"
grommet, as shown,

). Fig. 3. Connect one end of an 18" black lead to TB10-2 (C). Then
wrég the rest of the lead around the two black transformer leods to form an
18" fwisted pair. Leave the ends neor the front of the chassis free.

“( ) Fig. 3. Connect one of the two black transformer leads to XF1=2 (S]I
Extend the other black transformer lead toward XV1

(SHIELD)

. 3. Connectablack lead from TB6=2 (S} to RBI1 (5).

{ } Fig. 3. Connect one end of a 15" yellow twlisted pair to XV9~2 & 7 (§).
Pass the other end thru the 5/8" grommet.

{ ) Fig. 3. Connect a 5000 5W resistor, R77, from XV9-8(C) to C27-B(C),
( } Fig. 3. Connect a piece of bare wire from XV9-8 (5) to C27-A (S).

{)_Fig. 3. Connect three pieces of bare wire covered with spaghetti as follows:

-B {S) to TB9-1 (C) { ) €27-D (C) to TB$-3 (C).

() :
L7 (©) to T892 ().

) Fig. 3. Connéflg a 5000 5W resistor, R78, from TB9-1 (C) to T892 (C).

V'\{tE-J _Fig. 3. Connect a 50mfd 50V capaclter,

{") Fig. 3. Connect a red lead from TB$-1 {5) to TB7-1 {C).

( ) Fig. 3. Connect a 5000Q 5W resistor, R79, from T89-3 (C) to the capaci-
tor hwist prong which lies between C27=A and C27-D. Solder the resistor to
the twist prong, and selder.the prong directly to the chassis fo ensure o good
ground connection.

=9 Fig. 3. Connect a red lead from C27-C (5) to TB4-1 (C).

( ) Fig. 3. Connect o one foor red lead to TB9=2 (S). Pass the other end

thru the 5/8" grommet.

C28 between TB93 {C) ond
10-1 (C). Mote that the positive lead goes to ground (TB10~1). Use spag.

={-)_Fig. 3. Connect the "outside foll lead" of a .1mfd 1000V capacitor,
C25, to TB10~1 (C}. Pass the other lead thru TBB=1 (C] and connect to XVB~9
(S).

_( ¥ F|g 3. Connect the "outside foil" lead of a .1mfd 1000V copacitor,
" C26, from TB10-1 (5} to TBB=2 {C).

( ) Fig. 3. Connect a 220K 1W resistor, R73, from TB8-2 (C) to TBB=1 (5),

( ) Fig. 3. Connect a 220K 1/2W resistor, R71, from TB8~2(C) to TB8-3 {(C),

—-¥Fig. 3. Connect the "outside foil" lead of o ,1mfd 1000V capacitor,
C23, to TB7-3 {C). Connect the other end to TBB=3 (C).

() “Fig. 3. Connect a one foot green lead to TBB-3 (S}« Pass the other end

thru the 1/2" grommet.
{ )} Fig. 3. Connect o green lead from TB7-3 () to XVé-2 (C).

{ ) Fig. 3. Connect a red lead from TB7-1 (C) to RB1-3 (S). (SHIELD)
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=~4=) Fig. 3. Connect & blue lead thru the 1,/4" grommet from XV1-1 (S) to

‘ o o t o 2500 TB7=1 (S T84-3 {C).
(*)_Fig=3. Connect ¢ Q 5W resistor, R2%, from (S) to TBA-3 {C) TB16-1 (C). (Fig. 10)

T
-F-Fig. 3. C ta 2500Q 5W R19 TB6-1 (C) to TBS=3 (C).
(-EFlg AR 2 wafsior; Ry from © © )} Fig. 3. Connecta blue lead thru the 1/4" grommet from XV2-1 ($) to

{-) Fig. 3. Connect a 16mfd 350V capacitor, C10, fram TB6=3 (C) to TB7~ T816=3 (C). {Flg. 10)

2 (S}, hlote that the negative lead goes to ground (TB7=2),

~(_)—Blg. 10.Connect a 47K resistor, R22, from TB16~1 (C) to TBI6-2 (C).

(X Flg. 3. Connect a red lead from TB61 (S) to R16=2 (C). (SHIELD) AT Fig. 10, Canemet 47K reststor, K23, from TBIE-31(C) 1o/ TBIG2 5}
p .3. € tab lead f 27-D =1.4C}. . i
At d-. Soanserobeeamioad e GOm0 (D an TRIPLIES * () Fig. 3. Connect a 100Q resistor, R20, from XV1~9 (C) to XV1-2 (S).
TFFig. 3. Connect a 22K 1/2W resistor, R63, from TB5~1 (C) to TB5-2 (C). ¢ Connect a 1000 resistor, R21, from XV2-9 (C} fo XV2-2 (5)
T Fg. 3. Connect a 470K 1/2W resistor, R&8, from TBS=3 (C) to TB4-1 (C).

—4-Y"Pig. 3. Connect a short blue lead from XV1-6 (5) to XV2-6 (C).

; =3 & t a 100K 1W resistor, R57, TB5=4 (C) to TB4-1 .
( J-Eig: 3, Connecta e rom © © " {-)_Fig. 3. Connect a short red lead fram XV1-8 (S) to XV2-8 (C).

~4-FFig-3. Connect a short red lead from TB4=1 (C) to TB4-3 (C). -
= R R T ) St —{P1g. 3. Connect a 3.9K resistor, R13, from XV2-8 () to R16-2 (S).

X Fg. 3. Connect an 8" red lead fo TB4=1 (S). Leave the other and free. i :
it Bl baavsthaoiiine and fren ~~ ) Fig. 3. Connectan B20Q2W resistor, R11, from TB1=2 (C) o XV2-6 (5).

(TF@-—S"- Connachia Sod leod fiim V51 (800 TAS-L. {C), =) Fig. 3. Connect a brown |ead from TB1-2 (S} to TB5-1 (5). This lead must
_pass thru the shield slot.
(“)=Fig. 3. Connect o.01mfd 500V disc capacitor, C9, and a 220K resistor,
R12, from XV2=7 (5) to TB1-1 (C).

‘(‘"-?'F:I-QF.’QT_ConnEC'r a 10mfd 150V copacitor, C15, from TB5-4 (S) to the
ground lugon XV9 (5)asshown. Note that the negative lead goes to ground.

— et
Flg.. 3: (€ tal00 i = to TB3-3 (C). T
E ) Fig A R seslelon, 195, Hrom X¥&243) e “{) Fig. 3. Insert snap-in coils L1 and L2 as shown.
T{TFig. 3. Connect a 2.2K 1/2W resistor, R58 from XV5=3 (C) to TB3-4 (C).
3 AR /00 teklitor , BB Froe) XVI52 (C) o TR (c} { ¥ Fig. 3. Connecta 2.2K2W resistor, R15, from L2~2 (C) to R16=1 (5).

{ i“s Flg:3. G tg2.2 1/ tor, R54, fram TB3-3(C —4 (8.

5 v SRANELd w1/ rtior; R3S, ol TR 3G} e THS g |“}1Fig’. 3. Connect a 2.2K ZW resister, R17, from L1-2 (C) to R16-3 (5).
“Fig: 3: € ta22K 1/2W Lt TB3-2(C =4 ;

[« K Fig onnect a 22K 1/2W resistor, RS9, from TB3-2 {C)to TBI _ (¥ Fig. 3. Connect o 10K 1/2W resistor, R18, from L2-2 (5) to L2-1 (C).
{ ) Fig. 3. Passonelead of a 2.2 meg 1,/2W resistor, R4, thru TB3-2 {(C) ond {m 3. Connect a 10K 1/2W resistor, R14, from L1-2 {S) to L1-1 {C}.
connect to XV5-8 (C). Pass the other end thru TB3-1 (C) ond connect to =1 Fig. 3. Connect a short blue lead from L2-1 () to XV2-9 (5).

XV5=7 (5). (Use spaghetti.)
(_: i o B e X “{77 Fig. 3. Connect a short blue leed from L1=1 (5) to XV1-9 {S).
it PR S f i - =
iy RS Fesistor. R4S, Bom XVG-S C) fo KNFR (8 { 3-Fig. 3. Connect an 8" brawn lead to TB9=3 (S). Pats the other end thru
g { ) Fig. 3. Connect a 4.7K 2W resistor, R52, from XV&=7 (5) to TB4-2 {5). the 5/8% grommet.
} Fig. 3. Connect a 10K 2W resistor, R48, from XV6~1 (C) to TB4-3 (C). {.)_Fig. 3. Connecta 2foot grey lead to RBI=2(S). Route the lead as shown
.H—'Fig. 3. Connect a 22K TW resistor, R47, from XV&-1 (S) to XV5-6 (5). and pass the other end thru the 5/8" grommet.
( } Fig. 3. Connecta 22K 1/2W resistor, R50, from XV6-6(5) to XV6=2(C). - < () Fig. 3. Connect a red lead from XV1=3 (5) fo XV2=3 (C},
). Fig. 3. Connect a 100K resistor, R51, from XVé~2 (S) to TB4-3 (S). ~)"Fig. 3. Connect a red leod from XV2-3 (8) to TB5~3 {5). (SHIELD)
( )} Fig. 3. Connect a piece of bare wire from XVé-5 (5) to TB2-3 (C).



VERTICAL INPUT SWITCH, S1, WIRING
( ) Fig- 4. Note the lug, identified as "ground A",
which lies between (and identifies) terminals T and 12.
Connect ten [umpers {use bare wire covered with spa-
- ghetti) between the following switch termingls:

T¢) 12B {C) and 10B (S) = 1C (€} and 9C (C)
— 1B {C)and 58 (S) =} 2C (C) and 8C (C)
«=) 2B (C)and 8B (S) 773C (C) and 7C (5)
L )-38 (C)and 7B (5) {"J'é: (C) ond 4C {C)

= 12€ (€) and 10C (C) ('} 38 (gF ond 3c1cs~y

=A=T Fig. 4. Connect a 3.3 meg resistor, RT, from 6B
(5) to &C (C).

\L) Fig, 4. Cennect g 350K resistor, R7, and a 100 mmf
capacitor, C5 from 11A (C) to BC (S).

- f=)~Fig. 4. Connecta 33K resistor, RB, ond a 1000 mmf
mica cepacitor, C&, frem 10A (C) to 9C (5).

~{=). Fig. 4, Connecta 3.3K resistor, R?, and & .01 mfd
500V disc capaciter, C7, from 9A {C) to 10C (5).

{ ) Fig. 4. Connect ¢ 3.3M resistor, R2, from 11A (C)
to 6C (C). Use spaghetti on both leads.

[ ) Fig. 4. Connect ground "A" (C), 9A (5), 10A (5),
ond TTA-(5) by a piece of bare wire. Be carefu] not to
short out any nearby switch terminals.

{ ) Fig, 4. Connect a 910 resistor R4, from 1I1C (C)
~—te-ground "A" (C),

() Fig. 4. Connecta 2" lengthof bare wire fo the fol-

lowing teriinals (leave the other ends free):

() ground "A" (S) () 1B (5) ( )12¢C (5) ( )1C (5)

( )128(3) ( )2B(s) ()2c (s)

{ ) Fig. 4. Connecta.lmfd 600V 10% capacitor, C1,

from 4A (C) to 4C (5),

( ) Fig. 4. Connecta 4" length of green wire to4A (S).
Leaye the other end free,

{ } Fig. 4. Assemble trimmers C2, C3, and C4 to trimmer
bracket as shown in Figs. 4A, 48, and 4C. Fach of the
trimmers is lald on the concave side of the bracket, tabs
and mounting stud going infc the corresponding holes as
shewn in Fig. 4A. The tobs on each trimmer are then
bent over as shown in Fig. 48. Fig. 4C1s a profile view
of the completed assembly.

ad
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REAR CHASSIS MOUNTING

( ) Fig. 5. Attach the two rear chassis supports to the
rear chassls as shown. Usefour F6=32 X 1 /4 screws, four
#6 hex nuts, three 4 lockwashers, ond one #6 ground lug.

( ) Fig. 5. Mount the secket XV7 o3 shown, Use two
d4-40 screws, two 4 hex nuts, two ¥4 lockwashers, and
ane three—post two-right terminal strip, TB15.,

( )} Fig. 5. Mount sockets XV3 end XV4 as shown. Use
two #4-40 screws, two F4 hex nuts and two ?4 [ockwashers
per socket,

{ ) Fig. 5. Mount thefollowing terminal stripsas shown,
Use one #6-32 X 1/4 screw, one 6 hex nut, and one %5
lockwasher per strip:

{ ) TB1 (fwo-post)

( ) TB12 (one-post right)

{ ) TB13 (four-post)

( } TB14 (one-post left)

{ ) Fig. 5. Insert elght 1/4" grommets as shown,

{ ) Fig. 5. Mount the two 5000Q pots., R2& and R27,
as shown. MNofe that these pots. are mounted behind the
chassis, with only the sloted shafts visible. Use ane
3/8" lockwasher, and one pot. grounding lug per pot.
Make sure that the ground lugs are under the center ter-
minals.
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REAR CHASSIS WIRING

( ) Fig, 6. Connect a 4" yellow twisted pair from XV4-3 & 4 (S) fo XV3~3
& 4 (C).

{ ) Fig. 6. Connect one end of o 5" yellow twisted pair to XV3-3 & 4 (5).
Connect the other end to X¥7-3 & 4 {C).

( ) Fig. 6. Connect a 100Q resistor, R65, from TB15-3 (C) to XV7=6 (5).
{ )} Fig. 6. Connecta 1004} resistor, R61, from TB15-2 (C) to XV7-5 (S).

( ) Fig. 6. Connect a .25 mfd 400V capacitor, C16, from TBI5-3 (C) to
ground "C" (5).

( ) Fig. 6. Connecta 47K resistor, R&6, from XV7=1 (C) to TB12 (C).

( ) Fig. 6. Connect ad7K resistor, R67, from XV7=2 (C) to TB12 (C).

{ } Fig. 6. anneci a red lead from TB12 (C) to TB14 {C).

() Fig. 6. Connect o 6.8K resistor R62 from XV7=7 {5) to TBI5-1 (C).

{ )} Fig, 6. Connect a red lead from XV3=6 (5) to XV4-6 (C).

7
1

Tk C
() Fig. 6. Connect an B<ZK resistor, R35, from XV4=6 (S) to TB14 (§7.

( ) Fig. 6. Connect a 4.7K resistor, R25, from XV3~2 & 7 ta R26-3 (S), as
follows: (Pass ane lead of the resistor thru pin 2, straight across the socket,
and thru pin 7, soldering at pin 7only). The lower resistor lead must pess thru
the 1/4" grommet, as shown, before being connected to R26.

( ) Fig. 6. Connecta4.7Kresistor, R28, between ®V4-2 & 7 and R27-3 (5} us—
ing the above procedure.

( ) Fig. 6. Wrap the leods of a .025mfd capacitor, €11, around the leads
of o 1 meg resistor, R40. Solder the wraps and snip off the excess capacitor
lead, leaving the resistor leads full length. Connect this network between
TB13-1 {C) and XV3-5 (C). Snip off the excess resistor lead.

{ } Fig. 6. Repeatabove procedure for C12and R39. Connect between TBI3-
4 (C) ond XV4-5 (C).

( ) Fig. &. Insert snap=in coils L3 and L4 as shown.

( ) Fig. 6. Connecton 8200 1W resistor, R33, from L3-2 (C) to TB14 (C).
( )} Fig. 6. Connect an 820Q W resistor, R34, from L4-2 (C) to TB14 (S).
() Fig. 6. Connect a 22K 1/2W resistor, R31 from L3~1 {C) to L3-2 (C).
() Fig. 6. Connect @ 22K 1/2W resistor, R37, from L4-1 (C) e L4=2 (C).
( ) Fig. 6, Connect a 22K 1/2W resistor, R32, from L3-2 (5) to TB11-=2 (C).
( ) Fig. 8. Connect a 22K 1/2W resistor, R38, from L4=2 {S) to TB11-1 {(C).
( ) Fig. 6. Connecta 2.2K 2W resistor, R30, from XV3-5 (5} to L3~1 (5).
( ) Fig. 6. Connecta 2.2K 2W resistor, R38, from XV4=5 (S} to L4-1 (5).
{ ) Fig. 6. Connect e 2.2meg 1/2W resistor, R41 from TB13-1(C) 1o TB13-2

( ) Fig. 6. Connecta2,2meg 1,/2W resistor, R43, from TB13-3(C) to TB13-4
( ) Fig. 6. Connecta 3" green lead from TB13-1 (8}, Leave the other end
free.

{ ) Fig. 6. Connect a 3" green lead ta TR13-4 (5). Leave the other end free.
( ) Fig. 6. Connect a 3"blue lead to XV7~1(5). Leave the other end free.
{ ) Fig. 6. Connect a 3" blue lead fo XV7-2(5). Leave the other end free.

{ ) Fig. 6. Solder the potentiometer ground lugs under R26 and R27 to their
respective rotors {center terminals).
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FRONT PANEL ASSEMBLY

( ) Flg. 7. Mount the Vertical and Horizental Input switches ($1, $2), the
Vertical and Horizontal aalh controls (R24, R&0), and the two front brackets
as shown. Use one 3/8" nut, one 3/8" lockwasher, and ene 3/8" flatwasher
per control. Do not tighten these four nuts as yet.

( } Fig. 7. Assemble the five input binding posts, J1, J2, J3, 5, J6, as
shown. Use one fiber shoulder washer, one fiber flat washer, one #8 lockwasher
and one ¥8 hex nut for each postexcept the two ground posts, J3, J6 — these
two do not require the fiber flat washers. Aguin, do not tighten the nuts until
you have made certain that the three insulated posts are not grounded. Then
Highten the binding postsand the four contral nuts in the preceeding step, Be-
fore tightening, orlent each binding post so the smallwire hole is horizontal .
( )} Fig. 7. Mount the Vertical Position (R42), Herizontal Pasition {R64),
Phasing (R45), Sweep Vernier (R54), and Illumination (RBO) controls as shown.
Use two 3/8" nuts, one 3,/8" lockwasher, and one 3/B" flat washer per control,
In addition, use a pot. grounding lug under the arm of R42,

( ) Fig. 7. Assemble the four remaining binding posts, J4, J7, J8, 49, as
shown. Use one #8 fiber shoulder washer, one #8 fiber flat washer, one 78 hex
nut, and one #8 lockwasher per post.

( } Fig. 7. Mount thebezel assembly us shown. Use thefront and rear bezels
(the front bezel is the shorter one, the screen, the green filter, the illumi-
nation bracket, the sweep selector switeh (53), snap-in pilof bracket {XI11),
one 3/8" lockwasher, one 3/8" flat washer, one 3/8" hex nut, four #4-32 X
3/8 screws, four 14 lockwashers, and four #6 hex nuts. Assemble the follawing
components in sequence: front bezel, front ponel, screen (markings oway from
the front panel, lorge hole down), green filter, and rear bezel. Fasten these
together with the #6 hardware. Then mount 53 with 1llumination brocket by

compressing the two long springy sides of the V-shaped metal portion of XI1

and inserting the compressed endsin the hole in the il lumination bracket. Re=

lease the ends Into the mating slots of the hole.

() Fig. 7. Moaunt the screw=in pllot assembly X12, as shown,
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FRONT PANEL WIRING

{ ) Fig. 8. Connect a 680K resistor, R53, from R54-2 & 3 {5) 1o 53-1 (C).

( ) Fig. 8. Connect g short bare wire covered with spaghetti from 53-3 (5)
to 53-7 (C).

{ ) Fig. B. Connecta green |ead from 53-1 (S) to 52-9 (C},

() Fig. 8. Connecta .25mfd 400V capaclior, €30, from 52<6 (lug closer
to panel) (C) to XI12-1 {C). Note that the two lugs 52-6 are connected me=
chanically and electrically by the rivet.

() Fig. B. Connect a short black lead from X12-2 (C) to RBO-3 (5).

( ) Fig. B. Connect a 7" yellow twisted palr from XI1-1 & 2 {S}to X12=1 {C)
and RBO-2 (5). _ ’

( ) Fig. 8. Connecta yellow lead from $2-6 (both lugs) (S) to R45~1 & 2 (S).
Be sure to solder both lugs 52-4.

( ) Fig. 8. Connect a yellow lead from R45-3 {C) to XI2-2 (C).
() Fig. B. Connecta 1K resistor, R44, from R45-3 (5) to J4 (5). To moke

connection to this and the other posts, place a ¥8 solder lug on the existing
#8 hex nut and secure by means of o second #8 hex nut.

() Fig. B. Connect a short piece of bare wire from J5 (5) to 52-5 (both
lugs) (S).

— ""H-H\ " \ |

{ ) Fig. B Connect a short piece of black wire from R&0-7 {S) ta J7 {C).

( ) Fig. B. Connect the negative end of o 50mfd 50V capacitor, C14, to
R60-1 {3), Leave the other end free.

( ) Fig. B. Connect a green |ead from $3-8 (5} 1o J8 (5).

{ ) Fig. 8. Connecta grey lead fram R54~1 (S) to 52-1 (S).

( ) Fig. 8. Connect the green lead from S1 to J1 (5).

{ ) Fig. B, Connecta 3.3 meg resistor, R3, from J2 {C} to J3 (C).

{ ) Fig. 8. Connectad4" green lead to J2 (S). Leave the other end free.
( ) Fig. 8. Connect the ground |ug on S1 () i'o’ the grounded jack, J3 (S).

{ )} Fig. 8. Mount the trimmer assembly to the side bracket as shown. Use
two #6-32 X 1/4 screws, two #6 hex nuts, and two ¥4 lockwashers.

{ ) Fig. B. Connect thesix bare leads from §1 toC2, C8, and C4, os fol|ows;
S1-28B to C2-1 (5)

S1-1B 1o €3-1 {5)

S1=12B to C4-1 (9)

51-2C 10 C2-2 (5)

51-1C te C3-2 (5)

51-12C to C4~2 (S) (See Fig. 4)



FINAL ASSEMBLY AND WIRING

{ } Fig. 9. Assemble the front panel to the main chassis. Use four #6=32 X
1/4 screws, four #4 lockwashers, and four 76 hex nuts, Join the four holes on
the side lips of the main chassis to the four corresponding holes on the side
brackets.

{ ) Fig. 9. Assemblethe reer chossis to the main chassis. Use the same hard-
ware as above. Join the four holes on the rear chassis supports to the four
corresponding holes on the top of the main chassis,

{ } Fig. 9. Assemble the two struts to the rear chassis surports as shown. Use
one 76-32 X 1/4 screw, one ¥4 lockwasher, and one #6 hex nut per strut.

( ) Fig. 9. Join the struts to the front panel by means of the Intensity con-
tral, R72 (250K), and the Focus control, R75 {2 meg), asshown. Use one
3/8" hex nut, one 3/8" lockwasher and one 3/8" flat washer per control,

( ) Fig. 9. Mount TB18 ond TB19 as shown. Use one #6-32 X 1/4 screw,
one 6 lockwasher, and ane ¥4 hex nut per strip.

{ ) Fig. 10. Connect a .1 mfd 10% capacitor, €17, from 537 (S) to ground
"Bn (C).

( ) Fig. 10. Connect a.01mfd 10% capaciter, C18, from 53=6 (5) to ground
"B (C).

( ) Fig. 10. Connect a.001mfd 10% capacitor, €19, from $3-5 (5} to ground
ugn {C).

{ ) Fig. 10. Connect a 6Bmmf 10% capacitor, C20, from S3-4 (5) to ground
“B" (C). Allow the grounded lecdto pass thru the ground lug — do not ¢lip
off the excess.

{ ) Fig. 10. Connect o 270mmf capaciter, C21, from 53-2 (C} to ground
"B, {C)Again, do not clip off the excess lead at the ground lug.

{ ) Fig. 10. Connect* 'mica trimmer capacitor, C22, to ground "B" (5) by
means of the two leau. remaining on €20 & C21. Connect the other end of
the trimmer to 53-2 (5) by means of a small piece of bare wire, Before solder-
ing, make certain that the adjusting screw is accessible from the right side of
the scope and that the plate of the trimmer {ust under the adjusting screw is
used as the ground side,

Fig. 10



( ) Fig. 3. Connect the ysllow twisted pair from TB2-1 & 2 to XI2=1 & 2
(S) (Fig. B),

() Fig. 8. Connect the green lead from J2 to TB1-T ($) (Fig. 3).

( ) Fig. 3. Cennecta .01mfd disc capacitor, C8 and 220K resistor, R10,
from XV1-7 (§) ro S1~6C (S) (Fig. B).

( ) Flg. 3. Connect an 8200 5% resistor, RS, from R6=1 (S) to S1-11C (5)
{Fig. 8).

() Fig. 3. Connect the black twisted pair (from the power transformer and
the fute post) to S4-1 & 2 (S) (Fig. 8).

( ) Fig. B. Connect a plece of bare wire from R60~3 (S) to TB3-2 (5). (Fig. 3).

( ) Fig. B. Connect the posTtive lead of Cl4 to XV5-3 {s) (F1g. 3).
{ ) Fig. 8. Connect a green |ead from 52-9 (S) to TB2-3 (S) (Fig. 3).

{ )} Fig. 8. Connecta .1mfd 400V capacitor, C29, from 52=7 (S) fo TB3=1
(S) (Fig. 3). Use spaghetti.

( ) Fig. 8. Connect a .25mfd 400V capacitor, C13 from 52-8 (S) to TBI=3
(S) (Fig. 3).

( ) Fig. 11. Strip both ends of 10" length of twin lead as shown. Connect
one end to TB16=1 & 3 (S). Without twlsting the lead, pass the two leads of
the other end thru the two 1/4" grommets nearest XV3-1 and XV4-1 ; respec-
tively. Connect and solder the leods to these points. 5

¥

( ) Fig. 11. Connect one end of a 15" length of twin |.u§ to R24-2 & 3 (5).
Without twisting, pass the two leads of the other end thru the two 1/4" grom—
mets nearest XV3-2 and XV4~2, respectively. Connect and solder the leads
to thess polnts,

WHEN LEADS ARE COMNN-
ECTED TO TERMINAL
BOARD, DIMENSION ‘A"
SHOULD BE 1/2 INCH.

WHEN LCADS PGS THRU
REAH FPANLL CHASSIL
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( } Fig. 8. Connect o blue lead from 52-4 (5) to TB17=1 (C) (Fig. 10).
{ ) Fig. 8. Connect a brown |ead from 52=3 (5) to TB17=2 (C) Fig.10).

( ) Fig. 10. Connect one end of a 19" bgngth of twin lead to TBI7-1 & 2(S).
Without twisting the lead, connect the other end to TB11 (Fig. &) so that the
lead connects TB17-1 to TB11-2 (5) and TB17-2 to TB11-1 {(S).

') Fig. 8, Solder the grounding lug under R42-2 (5) and connect one end of
a 15" length of twin lead to R42-1 & 3 (S). Without twisting the lead, " pass
the two leads of the other end thru the 1/4™ grommets above TBI3 (Fig. 6).
Connect the leads to TBI3-2 & 3 (5),

( ) Fig. 3. Connect a red |ead from TB5=3 (S) to R64-3 (5).{ Fig.8)
{ )} Fig. 3. Connect a brown lead from TB5-2 (S) to R&4-1 (S) (Fig. 8).

( ) Fig. 3. Connect the red lead from TB9-2 going up thru the 5/8" grommet
to TB12 (S) (Fig. ).

( ) Fig. 3. Connect the brown|ead from TB9~3 going up thru the 5/8" grom-
met to TB15-1 (S} {Fig. 6).

( ) Fig. 12. Connect a grey lead from TBI9-2 (C) to R72-3 (C).
( ) Fig. 12. Connect a 470K 1W resistor, R74, from"R75-3 (5} to TB19-2 (5}.

( ) Fig. 12, Connecta 2.2 meg 1W, resistor, R76, from R75-1 (5) to TBI19-1
(s).

( ) Flg. 12, Connect a 2.2meg 1/2W resistor, R70, from TB18-2 (S)to TB18~
3{C).

2
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{ ) Fig. 12. Connect a .01mfd disc capacitor, C24, from TB18-1 (C) to
TB18-3 (C).

{ ) Fig. 12. Connecta 15K 1/2W resistor, R6%, from R72-3 {$) to TBIB-1
{C).

( ) Fig. &. Connect-¢ brown lead from TB153 (5) to R64-2 (S), possing the
|ead along the strut as shown (Fig. B).

( ) Fig. 6. Connect o green |ead from TB15-2 (5) to 17 (8), passing the lead
along the strut as shown (Fig. 8).

{ } Fig. 7. Insert thelarge felt in the rear bezel. (A few drops of glue will
hold the felt to the rear bezel securely,)

{ ) Fig. 7. CAREFULLY remove the 5UP1 from its carton and insert in the
felt-lined rear bezel. Clamp in piur:e withthe two CRT clamps. Use the small

felt, two #6-32 X 3/4 screws, twa 76 hex nuts, and twa #& lockwashers, Be
sure the clamps are on the fube base — NOT on the glass. Insert the CRT

under the twin lead from TB17 to TB11, .
( ) Fig. 6. Mount the CRTsocket on the tube base. Thelocating pin should
point up.

{ ) Fig. 6. Connect the green twisted pair from the fransformer to the CRT
socket, XV10~1 (C) &12(5). Leave ot least 1" of slackin all CRT connections.

() Fig. 3. Connect a grey lead from TB8=2 (C) to XVI0~1 (5) (Fig. &).
t )} Fig. 3. Connect the green lead from TB8-3 to XV10-2 (5) (Fig- 6).

{ } Fig. 12. Run a brown lead along the strut from TB18-1 (S) to XV10-3 (5)
{Fig. 4).

( ) Fig. 12. Run a blue lead from R75-2 (S} over the reor bezel, post R72,
und aleng the strut. Connect the other end to XV10-4 (5) (Fig, 6).

( ) Fig. 6. Connect the blue lead from XV7-2 to XV10-10 (5).
{ ) Fig. © ‘Connect the blue lead fifom XV7-1 to XV10-2 (S).

Fig. 6. Connect the green lead from TB13~1 to XV10-6 (5).
Fig. 6. Connect the green lead from TB13=4 to XV10-7 (S).
Fig. 3
Fig. 3
Fig.
Fig. ¥2 Connect a green lead from TB18-3 (5) to 49 (5) (Fig. 8).

Connect the red lead from TB4-1 to 52-2 (S) (Fig. 8).

S e e e
e e i e o
.

. Connect the grey lead from RB1-2 ta XV10-8 (5) (Fig. &). (SHIELD)
Connect the yellow twisted pair from XV9-2 & 7 to XV7-3&4 (5).(Fig. &)

Fig, 12, Connecta red lead from R72-1 & 2 (S) to TB8-2 (5) (Fig. 3} (SHIELD)

Mount the knobs on the front panel. Intensity, Focus, V. and H. Positioning
controls should be set to their most counter=clackwise position. Then set the
(small) knobs on so that the pointers point down and about 30 degrees left of
the vertical. The knobs on the other controls should be positioned so that the
pointers agree with the markings on the front panel.

() Fig, 3. Insert the line cord thru the 3/8" grommet in the rear apron.
Make a knat in the cord 4" from the free end (inside the chassis) and conneet
to XF1=1 (5) and TB10-2 (5).

( ) Fig. 2. Insert the shield under the main chassis. Use two f& hex nuts
and two f6 lockwashers.

Insert V1 thru V9 in the correct sockets.

Insert the two #47 bulbs in the pilot lamp sockets.
Insert the binding post link between J2 and 13,

insert F1 in the fusepost. A quarter=turn of the knob will lock the fuse in
place.

The construction of the scope is now complete,

You have now completed the assembly and wiring of your instrument, When
you have completed the following steps your Instrument will be ready for use.

1) To catchany wiring errors, it Is suggested that the entire wiring be checked
point=by=point against the wiring instructions {ond preferobly also ogainst the
schematic wiringdiagram in order to become more familiar with the component
layout and circuitry). While doing so, check for rosin joints, loose lumps of
solder, poor lead dress, and accidentul shorts or leakage paths arfsing fram the
flow of resin between contacts (remove with o stiff brush dipped in corbon
tetrochloride, being careful not to spring contacts when cleaning switches),

2) IMPORTANT: BE SURE TOMAKE THEFOLLOWIMNG RESISTANCECHECKS
BEFORE CONNECTING TO THE AC LINE: Check for a cold de resistance of
56 +10% across the AC plug with AC power switch turned on (SCALE LIGHT
control turned clockwise from AC OFF), for 350Q +10% between plate pins
3 and 5 of the 6AX5 rectifier tube (V9) socket, for B50 () £ 10% between pin
4 of the 1V2 rectifier tube {V8) socket and chassis ground, for o minimum of
70KQ between the positive terminal of each section of triple electiolytic ca-
pocitor C27 to chassis ground, and for o resistance of 5 meg £20% between
cathode pin 9 of the VB rectifier tube and chassis ground. Allow sufficient
time for electrolytic copocitors to be charged by the ohmmeter battery when



they are involved in the measurement., These measurements constitute a rea-
sonable check of the power supply components and wiring before applying
power. |fyoufail to obtain these resistance values; do not connect the instru=
ment to the a-c line until the cause is discovered and the condition remedied.

3) INITIAL CHECKS ONCOMPLETED KITS AFTERCONNECTING TO AC LINE:

Insert the AC plug in the 115 volt AC line and turn the power on by rofating
the SCALE LIGHT control elockwise from the AC OFF. Turn theintensity con-
trol maximum counter-clockwise. Allow a | minute warmup ond then check
for a B+ voltage of approximately 380 volts on the cothode(pin B)of the 6AX5
rectifier tube (V8) to ground and a high negative voltage of approximately
=930 velts en plate(pin 9)of the 1¥2 high voltage rectifier (V8). Check to see
thuat oll tube filaments are 1it. (V8 daes nat have a visible glow).
WARMIMG: The voltages in this instrument are dongerous. Take caution to
avoid personal contact with these voltages when the instrument is being aper-
ated vutside of its cobinet.

4) Before the scope will operate as intended, certain initial adjustments must
be made. These adjustments are deseribed in detail in the MAINTENANCE
sub-section of the INSTRUCTIOM seztion of the book. Procede to these in-
structions now and carry them out in the order given. When the initial adjust-
ments are completed, procede to the remoining steps below,

5) Install the rubber feet in the openings provided in the cabinet as shown.
The methed is to work the rounded portion of ecch foot Info the interior of the
cabinet from the outside, using a small screwdriver. The Flat portion should
be the actual resting or contact surface.

6) Lay the handle on the cobinet top so that the slats rest over the center of
each set of three. Ploce aU-shaped brocketover eachslot, passing the prong
through the slot and the hole beneath, Fasten thebracketsto the cabinetwith
4 #6-32 X 3/Bscrews, 4 T8 hex nutsand 4 #8 lockwashers, Also insert a snop-
in plug in each of the three holes in the cabiner side,

7} Run the ac line cord through the rear cabinet opening and insert the com-
pleted unit in the cabinet, fitting the cabinet edyes inside the flange around
the panel. Use the line cord to position the chassis so that the two #6 holes

in the rear chassis apron line up with the correspending holes in the cahinet
rear and insert two £6 P K. screws. After the screws ore tightened, chassis
installation is completed.

NOTES

If the instrument falls to operate properly, recheck the wiring for errors or re-
versed connections, test for continuity, and check individual components for
breakdown. With the instrument disconnected from the AC line and capacitors
discharged, checkall resistances |isted in the resistance chart (Fig. 11), Keep
in mind that where capacitor |eckage resistance is invalved in a measurement,
the values given are only indicafive of the order of magitude of the reading
and wide varlation will be normal. Alsckeep in mind thatmany measurements
involve RC circuits with long time constants and the meter reading will reach
a final value only after the charging process by the chmmeter battery is com-
pleted. Chart values in these cases arevery roughly two-thirds of the nominal
final values to permlf faster checking, An abnormal readingshould be followed
by point-to-point resistance checks in the circuit involved. If resistance
checks foi to disclose the source of trouble, connect the scope tothe ac line,
and procede to check all dc and ac operating voltages, keeping in mind thet
all valtages may vary from the values shown by as mych as 15% due to com-
ponent tolerance, line volfage variations, and type of measureing instrument
used (schematlc voltages were measured with VIVM). In addition check the
panel binding pests for possible mounting error {all ground posts should be
shorted to the panel, all other posts should be insulated from the panel).

SERVICE

If you are still having difficulty, write to pur service department listing all
possible indications that might be helpful. If desired, you may return the in-
strument to our factory where 1t will be placed In operating condition for $12. 50
plus the cost of parts replazed due to their being damaged In the course of
construction, This service policy applies only to completed Instruments con-
structed In accordance with the instructions as stated in the manual, Instru-
ments that are not completed or instruments that are modified will not be ac-
cepted for repair. Instruments that show evidence of acid core solder or paste
fluxes will be returned not repaired. NOTE: Before returning this unit, be
sure all ptris are securely mounted. Attach o tag to the instrument, giving
your home address and the trouble with the unit. Pack very carefully ina
rugged container, using sufficlent packing material (cotton, shredded news-
paper, or excelsior), to make the unit completely immovable within the con-
toiner. The coriginal shipping corton is satisfactory, providing the original
inserts are used or sufficlent packing material fs inserted to keep the instru-
ment immovable. Ship by prepaid Railway Express, if possible, to the Elec-
tronic Instrument Co., Inc. 33-00 NorthernBlvd. , L.1.C. 1, New York. Re-
turn shipment will be mode by express collect. Note that the carrier cannct he
held liable for damages in transit if packing, IN HIS OPINION, is insufficient.
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