EICO MODEL 400
5" OSCILLOSCOPE

ASSEMBLY INSTRUCTIONS

The assembly of the Model 400 Oscilloscope is not difficult and if
care is used, no trouble should be encountered. First unpack all
the parts, checking them against the parts list, identifying each
one to make sure no parts are thrown away with the packing. The
standard manufacturers values may be interchangeable etc. We are
forced to order from several sources in order to assure the supply
of these kits. You may therefore find that a value may vary with-
in the permissible circuit tolerance, e.g., a resistance of 470,000
may be substituted or may measure 510,000 etc. All parts supplied
will work just as well as the part for which it is substituted.
Most parts have a tolerance rating of 204 and the circuit is de-
signed to take these variations into account.

The tools needed for the work are a cleaned and tinned soldering
iron, screwdrivers, pliers, and side cutters. Use a good grade of
rosin cored solder. Do_not use acid core solder or flux. When
making solder connections, wrap the wire securely around the joint
and then solder, making sure solder flows into the joint.

Before starting the actual construction, study the schematic and
pictorial wiring diagrams thoroughly getting all the steps clear in
your mind. Do not rush the assembly. Care will pay dividends.
When the oscilloscope is completed, it represents a fine piece of
laberatory test equipment. Most troubles in building kits can be
traced to wrong connections or reversed parts.

Assemble the panel first. Mount all parts with lock washers be- _
hind the panel and put flat washers under the nuts to keep from
marring the panel. Some single pole double throw toggle switches
may have a different arrangement of lugs then that shown. In
that case the comnections number 18 and 24 are the center arms of
the switches. Those wires which are to be connected and not
soldered are shown. Other wires will be connected to this point
later. DO NOT INSULATE THE CONTROLS FROM THBE PANEL. In event of
control failure, an uninsulated control will blow the fuses, while
an insulated control might convey the full negative voltage to the
operator with serious consequences. :

Assemble the chassis next. All parts and wires shown 1in dotted
lines are assembled on-the top of the chassis. (The view in
assembly print is from below the chassis). Mount the indicated
ground lugs and terminal strips, all under the chassis. Mount
the transformer as indicated twisting the leads. EKeep the leads
to the deflection plates away-from leads carrying AC. Observe
polarity on condensers, the can being common ground for part #l1.
0il filled condensers have no polarity and if there 1s only one
terminal on the condenser, the ecan is ground. Mount the CR tube
socket on the tube support with pin 4 toward the base. This will
give approximately the proper position for the tube. Ground pin
6, 7, and 8 as shown in inset on print #3. Wire as shown on

diagram.
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p Assexmble the chassis;ta the panel and wire as shown in assembly
print #3. Dotted wires go to top of chassis. Check all wiring
and soldering carefully. Put the knobs on.

DANGER: HIGH VOLTAGE! _EXTREME CARE SEOULD BE EXERCISED WHEN
WORKING WITH THE OSCILLOSCOFE.

Before plugging into the line, check the resistance from B+# to
ground. This should be over 75,000 ohms. Now insert the tubes
and connect to 110 vo:ts 60 cycle AC. Turn the unit on and
allow a minute for tubes to heat up. Turn the positioning con-
trols to approximate center. Turn the intensity control nearly
full on and a trace should appear. Focus to a spot or thin line.
Set course frequency control between the 15 and 80 position in
its extreme counter-clockwise position. Thus the fine freguency
control will vary the frequency between 15 and 80 cycles per
second.

Before placing the oscilloscope in its cabinet, check the voltages
on the tubes. Below is a list of the voltages taken from the tube
pins to ground. The readings were taken with a vacuum tube volt-
meter but variations up to 15% can be expected.

65J7 884 SBP1
Pin é g g ovarulﬁﬂﬂ volts negative
3 4-6 volts 30-40 volts varies with signal
4 : 0 30-40 volts negative 800-1000 volts
5 4-8 volts 0-3 volts negative 1000 volts or 0 g
4 6 100-150 volts 0-3 volts 0 B
7 6.3v AC 6.3v AC 0 b
8 220-280 volts 5-6 vwvolts 0
g varies with signal
10 over 1000 wvolts negative
11 over 1000 wvolts negative

The Controls

1. INTENRSITY - adjusts the brilliance of the, trace. Use as low an
an intensity as you can. The lower the intensity,
the sharper the trace.

2, FOCUS - makes the trace sharp and clear. In focusing, it will
be noted that the trace can be focused to a thinner
line at the center than is possible at the outer edges.
This is characteristic of single stage scope amplifiers A
which amplify for one plate only, the other plate being
grounded. Push pull amplification to both plates elim-
inates this but adds greatly to the cost of the scope
and is not justified for generzl use.

3. POSITION CONTROLS - locates the trace on the screen and can be
moved from one side for examination of one portion of
a trace.

4, COURSE FREQUENCY - sets the approximate frejuency of the hori-
zontal sweep. When the knob is set between two numbers,
the fine frequency control will vary the frejuency from
the left hand value to the right hand value.
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5. FINE FREJUENCY - varies the sweep frequency throughout the range
‘ shown on the course freguency.
6. SINC AMP - The synchronization amplifer is used to lock the
sweep generator to the frequency being observed. Use
as little synchronization as possible. Too high a
setting will distort the trace.

GAIN CONTROL - adjust the amount of internal amplification neces-

: sary to obtain a bigger trace on the screen. When
these controls are switched to direct (DIR) position
the amplifiers are bypassed and connections are made
direct to the plates of the CR tube. This is used in
transmitter modulation checking RF work.

SYBC SWITCH - switches the synchronization amplifier from in-
ternal synchronization to the SYEC input binding
posts for connection to an external source of synchroni-
2ing voltage. '

9. BEORIZONTAL INPUT SWITCH - connects the horizontal amplifier to
either the internal sweep generator or the horizontsl
j input binding post.

10. IBTENSITY MODULATION JACE - on rear of chassis is used to pro-
vide timing indications in the trace. When adjusting
the scope, never leave the trace as a small spot on
the screen, as this will burn the fluorescent material

of the screen and leave a spot where no trace will be
obtained.

Check the amplifiers by applying one volt of RMS AC to the input
| ____posts with the gain full on. The deflection of the,trace should—he-—
S about 2%. This gives L Ceriictiomr-senSitivicy Uk Bvocl Y vouv PErTT— i,
inch. -

1f the CR tube is replaced, a 5BP1A can be substituted for the 5BF1.
The trace will be more inténse and focusing should be ilmproved.
. The 884 can be replaced with a 6Q5.

The uses of the oscilloscope are so varied and many, that it would
be impossible to list them all. Every radio magazine publishes
many articles with new uses of the oscilloscope. Besides this, it
would be beneficial to obtain the following publications:

In case of trouble

1. Check all voltages. If they do not agree, find out why.

©. Check all parts and resistors to see that they have been
laced in their proper places.
e 3. Trace out the entire wiring usin; a colored pencil over
the wiring diagram.Nearly all cases of trouble we have checked
have been wired incorrectly.

4. If you still cannot find the t;uuii@,itgitetgur e?%ineerigg
department giving the voltages obtained, e indications any ,
ang all other information which may be helpful. We will gladly try

to help you find the trouble.

5. If desired, you may return the instrument to the factory
where it will be put into operating condition for a charge of
$5.00 plus any parts or alterations required due to damaged con-
struction. Ship with tubes packed separately. WARNING! Pack
unit well and ship prepa lway Express. Scope will be re-
turned express collect.
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PARTS LIST - MODEL 400

l. ChassisS.cescevesscssessanssol 40. Rotary switch 1 pole
2. Chassis bracket Eleft).....l ] pusitinn..-..........-¢+-.--1
3. Chassis bracket (right)....l 41, SPST toggle switcCh.ieesesescesal
4. Tube suPPnrtr-tcvtor-toaiial 42. SPDT toggle switChecsnessssvsel
5. CH tﬂb'& (light) Bhieldqggrﬁl 43- Line cnrdqlll‘l'l.l'll'..'.'l"l
E- Pﬂnel.«---.---.-.-.........1 44, Pilﬂt 1ight assemhly..-...-.»-l
?- cabiﬂet--t---pppnpnaqp...g.l 45. Pilﬂt 1ight hulb--qpf-q-itct--l
8. Bandleicissvssnrnvcnssnnnssd 46. Condenser mounting wafer.ss...l
9. Power transformereececccess.l 47. Fibre shoulder washers.sceccs.d
10. High voltage filter con- 48. 3/8"™ panel washerS.ecesccccessel
denser 1 mfd. OF OVersessssl 49. 3/8" potentiometer NutSececec...2
11. 10-10-10 mfd. 450v con=- 50. 7/16" toggle switch NUtS.es...B
denser-"l‘..'.-‘-"'l-"il'l 51. 3;3! lﬂck 'aShErSI"II"---l..B
12, .25 mfd bathtub condenser..2 52. #6 self tapping SCrewsS....;...l4
13. +5 mfd bathtub condenser...3 53. 10/24 handle SCreFS.sevsssssss
14. -1 Efd tubular tﬂnﬂen!&r---l 54. 6;32 - *' Scrﬂis.-.--..-------iﬂ
1 15. .02 tubular condenserecececece2 55. E/EE NUtSecccccscscssccscccecasdB
lﬁ- 401-1000‘ Enﬂﬂﬂnser....---.l EE. 3;5" ruhber grﬂmmet-----------ﬂ
17. 003 mfd condenserscsssssssl 57. 3,4“ rubber Zrommet..sssssesssal
18, .005 mfd condenserececccsces? 58. Ground lugs...-.--«----------»g
18. 270 mmfd mica condenser....l 59. 1 lug terminal StriPesceccccccesd
* ED- 5 meg PDtEﬂtiﬂﬂEtE!-------.l BD. Piﬂ JﬂCkgpp....tiapiilnnitntiwl
. 21. 200,000 potentiometer.sseeel 6l. Pin Jack lock washereesscsccesl
22- lﬂﬂ,ﬂﬂﬂ pntﬂntinmeter.-----a EE. CB tube sﬂckﬂtft-l--t'iltiiiiil
23. 1 meg pot SPDT switcheeseee2 63. CR tube socket retaining
24. 1 me&-Pﬂtﬁntiﬂleterqccq..m-ﬂ ring--o---rr-----.---ii---iiiil
25. 5.1 meg AW resistoreecccccce? €4, Octol socketS.ccccsssscssssssad
26. 510K ohm &' resistoresesessd 65. Bindina pﬂats.-..---.--.-----iﬁ
2?. 150! obm 2w reststﬂr.-;----l BB- !nnhs..-.......------.--------9
28. 100K obhm 2w resistor.ccececel 67. Fuse mOUNteccccsccccscsssscsee 1l
29. 100K %. resistorecccaccncesd 68. FUSESecccccsccccncsssssssssccsed
o0. 1 magnhm &' resistorecccces 69. Felt Stripnc--a---'---iiﬁililil
31. 1DL ohm &' r9515t°r-|-||-r02 TD- Rﬂll '1reopl.lpl..tronitiiivccl
&2. 2000 ohm é' resSistoresesssel 71. Epagetti--o---------ea-------cl
'33‘ llﬂ'ﬂ ﬂhm DI‘ IEDD 'ﬂhln ?Ei G!‘id SCFEBH--------.--q--q----l
&' resistoresesssssnssrnnnsl 73 Instructiuna-f.-------w-n-----l
54. 510 ohm %W resistor.ssieescesl 74. #E lock wWasher..ssscssssreeee o4F
35, Filtﬁr choke .= 3 | 5. 2 lug terminal Btripnn-ttnttinl
o6 ESJ? tubﬂ-a-ca|-4'c+vtniuicﬂ ?En Bare IirE Etripiinnnnntt1t+tt-1
37. 884 tubCesssscssssssnsssvesl 77. Mounting hardware {fur hiﬂh
38. 513-GT tbgecscssescnsnssant voltage filter ﬂﬂﬂdﬂnser)----.l
39. Cathode ray tubf.eccessssssl 78. G/52 % BCreWS.issvssssnssvnnal
79. Flat washers (fihre)-|t11-4---4
4 | 11-48
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VIEW FROM REAR OF PANEL
USE LOCKWASHERS
ALL POTENTICHETE

#58 GROUND LUG

nom BINDING rnn-r—/
=79 FIBRE WASHER

\t-ﬂs NUT
T LOCERWVASHER

%7 FIBER IHOULDER WAIHER

d—P.PrNIL

INSET ™A' 4;

= MOUNTING |
'PART| DESCRIPTION REMARKS |
|#5 | TUBE SHIELD |2 PK SCREWS
€9 | FELT GLWE ON
21 |250,000 oHM FOT
| 22 100,000 OHM POT |
|13 |1 POLE 5POS.SWA
24 'il MEGOHM FOT
24 | 1MEGOHM FOT
|20 |SMEGOHM POT |
‘22 O0,000 HMPOT 1|
|23 |IMEGOHM POT |WITH SWITCH
23 |1 Mecorm poT [WiTH switen |
|44 [PILOT LIGHT ASSHY |
45 |PILOT LIGHT BULB |
Y2 [SPDT SWITCH I
42 |SPOT SWITCH |
Yj  |SPST SWITCH i
65 |BINDING POST | SEE INSET A |
65 |BINDING POST | SEE INSET A
65 |BINDING POST | SEE INSET A’
65 |BINDING FOST | SEE INSET A
65 |BINDING POST | GROUND
65 |BINDING POST |GROUND
.! WIRING
[FART| DESCRIPTION [FRom|TO
29 |IDDDOO=RESIST.| IS | 2C
26 |510.000-RESIST|- 33 ye
WIRE 4s | 5¢
30 |IMEGOHMRES. | 55| 6¢
WIRE s | ge¢
26 |510,000.RESIST| 49C ) 103
WIRE 9s | ne
WIRE ec | 128
WIRE 65 | 13¢
: WIRE 13C | 145
| 31 |10,000 RESISTOR| LSC | 165
5 |.0ZMFD COND. | 1S |- 185
WIRE 195 | 205
! WIRE 215 | 22c
i WIRE 2Ac¢ | 245
WIRE 255 | 265
J | 30 MECOHM RESIST | 27S | 2B€
uNDER |

Rs

C-CONMNECT

S-30LDER

MODEL 400 OSCILLOSCOPE

ASSEMBLY DIAGRAM 1
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z UNDERNEATH VIEW OF CHASSIS MOUNTING
PART| DESCRIPTION REMARKS
- . = cOMDENSER
o et e LEMFD COMND-
: { e o 5 MFD COND.
= EE, 25 MFD COMND.
1 iCH st Ly 2 L 25SMFD COMND
I ! OCTOL SOLKET
''''''' e e OCTAL SOCKET
) 5 b DCTAL SOCKET
4 ‘ol OCTAL SOCKET
i e OCTAL SOCKET
e i i o FOND. WAFER
CAN COMD.
*21 2 MFD 1000V COND
CHOKE WITH 3" GROMMET
TUBE SUPPORT WITH CR TUBE SOCKET
s FUSE MOUNT | WITH FUSES * ¥ SCREW
PiN JACK
RYBBER GROMMET
[RUBEBER GROMMET
TRAGORMER
WIRING
B DESCRIFTION |FROM | TO | REMARKES
BLACK-YEL LEAD[TRANS| 15
o BLUE LEAD 2s
BLAcK LEAD 3c
BLACK LEAD 45
BROWN LEAD 5C
BROVWN LEAD &c
RED LEAD 75
ORANGE LEAD as
GREEN LEAD as
GREEM LEAD ioc
YELLOW LEAD 115 [P 1 CRTUBE
® YELLOW LEAD 12 [P CR TUBE
o BARE WIRE 35 | mc
; BARE WIRE M5 | I55| GROUND
BARE WIRE 163 | 17¢
LOOS MFD COND | 11T | 53¢ GROUND
5 2,000 RESISTOR | 175 | 58C| GROUND
we+Y WIRE I8¢ | I18C
150,000 2W 18C | 20g
o WIRE 218 | 22c
WIRE ec |zzs
2 100,000 RESIST| 23¢ | 244
0 PMEGOHM RESIST| 48C | 25¢
J BARE WIRE | 265 | 217C :
- BARE WIRE |27s |28s| GROUND
o BARE WIRE |29¢ | 304
005 COND. 29¢ | 31C|GROUND
2,000 RESIST | 295 |31s |GROUND
1 WIRE 195 |3zs
100,000 RESIST| 20€ |33C
BARE WIRE 20C |24c
BARE WIRE 55 | 34c|GROUND
oo (= SIDARESISTOR | 355 | 36¢
b+ : 10,000 RESISTOR| 315 | 38¢
2T L A= 1 : 100,000 2W | 20¢ | 38¢|
1200 o 39¢ | 345 GROUND
Ry WIRE 208 LTl
CHOKE LEAD Yos|
o YIS | GROUND
AL CHOKE LEAD H2r
\\\ Hares WIRE os |y
*ze \ ‘BEND LINE BARE. WIRE y3e |y
WIRE y3c | ys
#E0 “THESE CONMNECTIONS ARE BARE WIRE Yes | 4| GROUND
TO CR TUBE SOCKET WIRE YEs | YosPIN 3 CRTUSE
#y1 WIRE 50¢ | S1S|PINSCRTUEE
w56 26 |SI0000ARESIST| 525 | 53¢ GrROVND
KN 16 [OIMFD COND |S535 |54
WIRE S54¢ | 555PINIOCRTIEE
= 43 | LINE CORD =
« 23 _|simeca RESIsT | 505 | 30¢
- £k
“MBLY PRINT#2 . MODEL 40O -
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i VIEW OF COMPLETED
ASSEMEBLY UPSIDE DOWN
= PANEL
|
1
f g
R I e ] ; ——
\\._ J0 - | el nEs:{au-u::n (FROM T0 | BiMARS
Al (St WIRE br, |2
| WWIFE {3 Yy
:: | | WIRE | = &
WIRE | |=
Tl | WRE | o 1o #FiN I CR TUAL
WIRE 1 I
WikE NERREL
i ! ok b e
| WIRE tin g
i | WIRE ji9 |20 4 .
! YWiRE 21 z2 i
| WIRE 23 a4y |
i VIRE tzs {ze | |
| | wiRe |21 j283 | {
i | WKL 29 |30 | |
tiria | R {32 | ;
| WIRE 43 N .
| | WIRE 45 |46 i
! | WIRE 3 |3s | |
| wire (39 | w i
| Wik | | w2 ]
| wiRE w3 |uw | i
| wixe {ws |ue | I
| WIRE 'vi |ug !PNY4CRTUBE |
19 'TRuufd COND. |32 |48 | |-
1T LODIMFD. COND., 32 | 50 | |
IS o2 MFD COND . 32 |51 | |
ol CONDLNSER | 32 |52 i 1
| wiRe 53 |54 i
WIKE 55 |46 | GROUMD 1
i PG (CRE g TuBe
! iR [Fri g [omen f)!-lﬂ“iT ""_-_j

F-CHASLIS

CF TUBL o rlT- KLAR WikWwW

ASSEMBLY PRINT #3
MODEL 400-0SCILLOSCOPE

CIFCTRONKE INSTRAUMENT CO N BROCKLYS by
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i SRS VB Corm A0 o b
i SPLCIFICATION
INT 1 RiI |26 |510.000-n LW RESISTOR] |
R &3 || MEG POT WiTH SwWiTeH
R3 |30 [IMEGOHM RESISTOR

RY |32 | 2,000 OHM RESISTOR
RS |22 | 100,000 OHMM POT

RE |29 (100,000 OHM RESISTOR
R |3 0,000 OHM RESISTOR
R& |34 | 510 OCHM RESISTOR

R2 |25 | 5IMEGOHM RESISTOR
Rio {29 [I1MEGOHM POT o
Rl (24 | | MEGDHM POT

Riz |25 | SAMEEOHM RESISTOR
RIZ |26 | 510,000 OHM RESISTOR
Ri4 |20 | 5 MEGOHM POT

Ri5 |23 || MEGOHM FOT WITH SWITCH]
RiG |32 | 2,000 OHM RESISTOR

RIT |29 [ 100000 OHM RESISTOR
RIB [27 | 150,000 OHM 2W RESISTOR
Ri9 {29 | 100,000 OHM RESISTOR 2W
R0 | 33 | 1,200 CHM RESISTOR

Ray an 1 MEGUOHM EEBISTOR

REZ |26 | 510,000 OHM RESISTOR
Red | &2l | 850,000 OHM POT

Rl |29 | 00,000 oHM RESISTOR
R25 |22 | 100,000 OHM POT.

hOD Rl 54 c2

INTENZIT)Y
]
B #_J?l

. »a
L
i

B

FOCUS
: i

COURSE FREG, | ] 575V R26| 31 | 10,000 OHM RESISTOR
= 1 ke K7 = K9 Jewo CF. | 18x |08 MPD 1000 V' CONDENSE
BOCYCLE gae L] 1 o T 1— 14 CZ |12 |.25MFD CONDENSER
y % Enrrse < €3 (13 |.5 MFD CONDENSER
RI3 RN CM |18 |.005 MFD CONDFNSER
a8 l v €5 |15 |.02 MFD CONDENSER-
s ° 55 €6 |13 |.5 MFD CONDENSER N
Ci | T [ | 0 MFD CONDENSER N
; ca |15 | .02 MID CONDENSER
SWEEP A L9 M) 03 MED CONDEMSER
HOR 51 P Clo |19 ZTOMMFD CONDEMNSER 1
PHER- HHEUTR RiB cin |12 | 25 MFD CONDENSER
Oﬂtm ——AWerrarrine— Y -— €12 [13 | .5MFD CONDENSER
T o I | =3 bz B 63 C13 |18 | .005 MFD CONDENSER T
53 =CIMA _Tf"“’ el e {11 | 10-10-10Mfd CONDENSER
S2 R ] = = == c15 |10 | 1 MFD OOV CONDENSER
g e TI|9 | POWER TRANSFORMER
: : Lt | 35 | cHOKE
i i1 e? st | 41 | SPST ON-OFF SWITCH
T 82 | 4z | sSPDT SwWITCH

" . 53 | 42 | SPDT SWITCH
54 23| PART OF R2
55 23 PART OF R\S

L

MODEL YOO OSCILLOSCOPE- CIRCUFF DIAGRAM
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