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CARAMATE 3300

SECTION I GENERAL INFORMATION

A. INTRODUCTION

This manual has been prepared as a guide for service and maintenance of the CARAMATE 3300 PROJECTOR.
Obvious procedures are not stated.

B. PRINCIPLES OF OPERATION

The CARAMATE 3300 PROJECTOR is a front or-rear screen projector utilizing 2 x 2 slides schronized with a
monaural tape program.

The visual program is synchronized to the audio by using a monaural track cassette on which the control pulse
is recorded on tracks 3 & 4. The audio is recorded on tracks 1 & 2.

C. SPECIFICATIONS

HEIGHT: 13-3/4"(349 mm) WIDTH: 13" (330 mm) DEPTH: 12-3/4'(324 mm) WEIGHT: 20 lbs. (9. 1kg)
OPTICS: 77 mmf/3.5 Normal: 55 mm £/3.5 Magna-Frame (7 x and 10X magnification respectively on rear screen)
SCREEN: 9" (229 mm) square PROJECTION LAMP ANSI Code "DDM'' 19V, 80 watt.

AMPLIFIER: 5. Watts R. M. S. 1200 Hrs. Lo setting; 125 Hrs. Hi setting; .

SPEAKERS: 3 x 5 Oval (75 mm x 125 mm) 8 ohm impedance.

POWER REQUIREMENTS:

DOMESTIC: INTERNATIONAL OPTIONS

120V- 60 Hz 220/240V- 50 Hz 100 V- 50/60 Hz

3320 3324 3326J PLAY ONLY

3330 3334 3336J PLAY ONLY with STOP PULSE
3340 3344 3346J PLAY/RECORD

3350 3354 33567 PLAY/RECORD with STOP PULSE
SLIDE:

\

Mounted Slide Rear Screen Area Magna-Frame Area

SLIDE ACCEPTANCE: All transparancies mounted in 2 x 2 slides meeting requirements of ANSI PH 3.43(1977)

Thick Slides Thin Slides
Size 2.000" to 1. 969" 1. 988" to 1.957"
Thickness 0.126" to 0.055" 0.055'" to 0.040"
Flat within 0.126" ‘ 0.083"

SLIDE TRAYS: All Kodak Carousel * or Ektagraphic* slide trays and Kodak Stack Changer* as well as similar
trays of other manufacturers that are intended for Kodak Carousel or Ektagraphic projectors.

* A trademark of Eastman Kodak Company.

1-2 2/82



CARAMATE 3300

TAPE PLAYER & TRACKS; The CARAMATE 3300 uses a two track cassette type tape on which 1000 Hz Advance
pulse signals and 150 Hz Stop pulse signals are recorded on tracks 3 & 4 and the Audio portion of the program

is recorded on tracks 1 & 2.

Cassette Track Utilization:
Tracks 1 & 2: Audio

Tracks 3 & 4: Pulse signal

Tape played in one direction only

Audio Level: Nominally: --4db .
Referenced to 250 nWb/m at 315 Hz.

Program Pulse:

Duration: 0.45 =0.07 second

Frequency: 1000 Hz +5% Advance;
150 Hz +5% Stop Pulse:

Spacing: 2.0 seconds from start of one pulse
to start of next pulse.
-6 db 3 db referenced to 250 nWb/m

Level:
: at 315 Hz.

D. TOOLS

Molex Extractor # HT-2285 (Figure 1-1. below)
19-711 Test Tapes (SS-345)

19-708 Alignment slide

19-714 Torque Cassette , Hartak # X-87

Head alignment cassette-(Local Purchase)
Tape Head Demagnetizer

Slide Tray with slides

General hand Tools

Multimeter
Oscilloscope
VTVM

Figure 1-1 Molex Terminal Extractor # HT-2285

F. ACCESSORIES

Catalog Number

3390
3391
3392
3395 -
881
19-709
19-710

Dust Cover

Foot Switch

2/82

E. MATERIALS:

Materials required are listed in the following table.
The stock numbers of the material available from
Singer Education Systems are included. If no number
is given, the product is commerically available and
not supplied by Singer Education Systems.

39479-P9 DC-44 Light consistency silicone grease
(Dow Corning Corp., Midland, Michigan),
2 oz.

39479-P16 Extreme Pressure Lube #3 (Evans Product
Co). 4 oz.

39479-P1 Glyptal 7526 (Blue) General Electric Co.,
Schenectady , N.Y.

39479-P2 Glyptal 1276 (Clear) General Electric Co.,
Schenectady, N.Y.

46464-P1 Tape, (3 M Co. # 4416, 9 yd roll.

Local Purchase Denatured (Isoproyl) alcohol

Local Purchase Benzine

Dry Neolube (Huron Industries, Port
Huron, Michigan

Local Purchase

Local Purchase Plastic Cleaner

Local Purchase Glass Cleaner
Local Purchase Cotton swabs

Local Purchase Pipe cleaners

Carrying Case (Transit Type)
Remote Control Cord (Non SP)
Remote Control Cord (SP Model)
Tape Deck Remote Control Cord

Automatic Timer (2 to 30 adv/min)
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CARAMATE 3300

SECTION II PREVENTIVE MAINTENANCE & EXTERNAL ADJUSTMENTS

Most operating adjustments can be made externally, without disassembly.Preventive maintenance requires
some disassembly to clean the inside screen and mirrors. Details of each adjustment follow:

©
PROJECTION SLIDE

LAMP & . LIFTER
MIRROR

AGNA-FRAME

®
N\

REAR SCREEN
IMAGE

HORIZONTAL
VERTICAL

TAPE HEAD
AZIMUTH

Figure 2-1. EXTERNAL ADJUSTMENT LOCATIONS

A. REAR SCREEN IMAGE CENTERING (A, Figure 2-1)

Use alignment slide (Figure 2-2 or a normal 35 mm
double frame slide. Center the image with the

' horizontal adjustment screw on the front projection
| : door. (Figure 2-3

| Turn slide 90° for vertical centering ad-
SINGER justment.

BRUGATION DIOEION

ALIGNMENT SLIDE
§

Magna-Frame Edge
L_,»../-S £ h\“'
‘.‘\‘. i

M

—

NOTE: Generally one turn or less of the screw will
center most images. However if the screws are
backed out several turns, the screw will turn free,
indicating that its tension nut is not being held by
the mirror bracket.

For repair

1. Remove power cord from power outlet.
Figure 2-2 . ALIGNMENT SLIDE # 19-708 2. Refer to Section III, Para A . to open unit.
3.Slide the amplifier back and reach in to hold
the tension nut with your fingers.

2-2



B.

CARAMATE 3300

MAGNA-FRAME HORIZONTAL CENTERING
(Figure 2-1)

Remove the dust cap using pointed tweezers. Use
Alignment Slide (Figure 2-2) and turn screw as
necessary to locate Magna-Frame edge.

NOTE: If alignment Slide is unavailable, it will be
necessary to make a substitute by marking the center
3/4" (19. 5mm) area on an old slide(See slides Section
I, Paragraph C).

~——EQUAL EDGES

TURN SLIDE AND ADJUST VERTICAL

Figure 2-3 , REAR SCREEN IMAGE CENTERING

C.SLIDE LIFTER HEIGHT (C, Figure 2-1)

To adjust slide lifter height, use a loaded 80 slide
tray.

1. Remove the dust cap (C, Figure 2-1) using pointed
tweezers.

2. Position loaded slide tray on projector and
rotate to slide #18 so that adjustment screw is
accessible

3. Turn projector ON. Press and hold the SELECT
button to raise the slide lifter.

4. Slide #18 should be raised about 1/16" (1.5mm)
above adjacent slide.

5. Turn adjustment screw (C, Figure 2-1) with 0,0500
(1.27mm) socket =crew wrench.

6. Check rotation with 80 & 140 loaded stide trays.
If too high, the 140 slide tray may rotate roughly. Re-
adjust the height slightly and recheck with both trays.

Slide should be just high enough to rotate tray smooth
when SELECT button is depressed. Check with loaded
140 slide tray.

Figure 2-4. LIFTER ADJUSTMENT
D.ILLUMINATION -Lamp Mirror (D Figure 2-1)
The mirror position is adjusted, horizontal and/or
vertical to center the lamp illumination with the optical
projection axis for Rear or Front Screen projection.

1. Slide the front screen projection door open.

2. Trip the slide edge clamp to open the shutter

3, Turn focus knob to move normal projection lens
forward. Do Not use Magna-Frame lens.

Figure 2-5. CHECKING ILLUMINATION CENTERING

2-3



CARAMATE 3300

4. Cut an index card to 1-3/4" x 6" (45 x 150mm). E. TAPE HEAD AZIMUTH ADJUSTMENT(D, Figure 2-1)

Fold 1-3/4" square end (Figure 6). .
1. The adjustment screw is located under the dust

cap at the front edge of the tape cassette door.

"

b——— 1 % 2. See Section V,Para. A for adjustment.

\d F., CLEANING

1

1. MIRRORS

a. Minor disassembly is necessary - see
Getting inside, 3300 Series (Section III, Para. A)

o. First dust mirrors lightly to remove dust
particles. Second- to remove smog, clean with
a soft , lint free cloth dampened with commerical
lens cleaner.

NOTE: Do Not use silicone treated lens tissues
on mirrors or coated lens optics.

2. FRONT PROJECT WINDOW

Clean as for mirrors above. And in this case
only, it is permissable to use silicone treated

Figure 2.6. LAMP MIRROR ALIGNMENT CARD lens tissue for final wipe.

3. RECORDING AND PLAYBACK HEADS
5. Insert square end of card in contact with front

window (Figure 2-5). The lamp filament should be a To clean the recording or playback heads, use a
dark spot in the center of illuminated circle.... if commerical head cleaning cassette or moisten a
not, try another projection lamp then adjust as clean cotton swab with denatured (ISOPROPYL)
follows. alcohol only. DO NOT use any sharp objects that

will scratch or mark the head.
6. Open lamphouse door and adjust mirror (Figure 2-7)
so that the dark center filament image is in approx- 4. TAPE DECK BELTS,IDLERS AND FLYWHEEL
imate center of the bright circle. CAPSTAN.

Periodic cleaning of the idlers and pinch roller,
flywheel capstan and belts will prevent most tape
transport problems. See Singer Education Systems
service manual on tape decks for details.

Vertical
Adjustment
Screw

Horizonta
Lock Screw

Horizonta}
Adjust Key

Figure 2-7. LAMP MIRROR ADJUSTMENTS

7. Use 3/16" socket wrench on screw heads. A 5/16"
flat screw driver can be inserted in the horizontal
adjustment slot. Be sure to close and secure lamp
door when observing each adjustment.

2-4
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SECTION III. MECHANICAL ADJUSTMENTS AND °

SPECIFICATIONS
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o
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O U W
e o
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11. RECORDING QUALITY 3-13
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" CARAMATE 3300

SECTION IlI. MECHANICAL ADJUSTMENTS AND SPECIFICATIONS

A. GETTING INSIDE , 3300 SERIES.

o
D)
=3 .

=
=22 o \

Q g

5} 7 screws
48 x 5/8'" Pan hd.
Step 1. Remove inside back panel. Step 2. Slide tape/amplifier assembly back 1-1/8"

and lift off. Unplug cables.

3 screws
#8/32 x 3/16" Hex hd

Remove belt

Caution:
/ Plastic Lens

First

1 screw

(8/32 x + Pan hd)
& clamp plate

| Third-
:2 screws, each side
'#8 x 5/8" Pan hd
Second-

Cut plastic tie

and unplug cable.

Push up on tlocator
and lift mechanism forward
of lens.

Step 3. Remove top. Step 4. Remove mechanism assembly.



CARAMATE 3300

B.SERVICE TIPS AND NOTES. 3. Index Guide Spring 45344-P2
. Assemble spring as illustrated in Figure 3-3
1. Mechanism assembly removal below. The straight spring terminal must bear
. . against the mechanism plate - form at "step
When removing the mechanism assembly, do not down'' if necessary. Be sure that the plastic
brush Fhe pla.stlc condenser lens. Marks on this guide pin on the bottom of the index arm is
lens will project as dark spots on the rear screen. positioned between the spring terminals.

After the three mounting screws and drive belt have
been removed, press in on the slide tray locator
pin (outside of top) and lift mechanism out.

2. Mechanism & lever bind.

On projectors with Code H8 and earlier, the
escapement lever may bind because a 3'' diameter
"O'" ring has split and fallen out of position. On these
assemblies, remove the "O'' ring and replace it with
plastic guide #45349-P1. (This guide is also used on
the shutter cam follower, but modified by cutting off

one tip as illustrated below. )

Assemble guide as illustrated in Figures 3-1 and 3-2.

Insert guide
with hemostats

INDEX GUIDE
SPRING 45344-P1

Figure 3-3. Index Guide Spring (45344-P2) Assembly.

4. Mechanism Reassembly (Figure 3-4.)

‘To hold select pawl in position while mechanism
. _ A bly of guide is turned over for reassembly, snap a rubber
Figure 3-1. ssembly g ’ band around the mechanism and over the select

45349-P1 pawl. Be sure to remove rubber band after the
mechanism is secured.

Escapement must not bind against guide. Form frame
arm parallel.

T

//

e T / N
- - l\ < Cut off tip

Figure 3-4. Holding select pawl for reassembly.

Figure 3-2. Modified guide 45349-P1

5/81 3-3



CARAMATE

5. Mirror Replacement

If it is necessary to replace a ''first surface''
mirror:

a) clean the plastic surface with benzene to remove
the silicone die release used when molding
the part.

b) To the projector mirror support, apply strips
of double sided tape similar to the original
size. Use 3M tape #4416 available in 9 yard
rolls as P/N 46464-P1

c) Press the tape firmly in contact with a narrow
print or wallpaper roller.

d)Clean the back of the mirror with benzene.
Check the mirror surface; all are '"first-surface
mirrors'.

e) Locate the mirror exact. Cover with paper and
press into firm contact.

6. Image Tilt on Rear Screen.

Shim left rear corner of the large mirror
(primary). Remove bottom screw and insert
suitable washer between projector base and mirror
support. Generally, 1/32" to 1/16" thick washer
will correct most tilted images.

7. Tape Deck Reassembly

Shift projection lens to Magna-Frame ... then

the tape cassette door latch will not trigger and
open the cassette door when the amplifier assembly
slides into position.

C. DRIVE CLUTCH

When the main power switch is on, torque from
the motor, thru the neoprene drive belt, to the
pulley and worm gear (not illustrated) will drive
the cam worm gear (Figure 3-5.)

Overdrive
ck.

rdrive
Clutch

overdrive

rm Gear

Figure 3-5. Drive Clutch.

3300

In Idle condition, the cam worm gear is driven,

but drive clutch spring allows it to slip on its shaft.
The drive pawl is held "open' by the escapement
lever (Figure 3-6) and the cam stack does not turn.

Open Drive Pawl

Escapement
Lever
Engaged

Figure 3-6. Drive Pawl in Idle Condition.

In Drive condition, the excapement lever, linked to
the solenoid, is pulled to release the drive pawl which
swings '""closed'" (Figure 3-7) to engage the ratchet
drive gear. Now the cam wourm gear, coupled thru
the.overdrive clutch and its lock pin, turns the cam
stack one revolution or one slide change cycle.

Drive Pawl
Engaged

Escapement Lever Open

Figure 3-7. Drive Pawl in Drive Condition.

A jammed slide or tray will obstruct lever movement
and cause a binding load on the cam stack. In this
case, the overdrive clutch releases at its lock pin
(Figure 3-5) to complete the cycle to the idle condition
without further damage and to hold this condition

until the jam is cleared.

NOTE: Timing of cams, levers or drive gears is
not required by this mechanism.
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D. SELECT SLIDE OPERATION the select pawl to drop. The select pawl will now
. catch the drive pawl, after the cams rotate 180°,
1. Electrical and hold it released as long as the select button switch

is closed to energize the solenoid.
Electrically, the select operation is the simplest

function since it does not use any of the transistor The select button presses the select arm to pull the
logic circuits. Contact is made through the power link and select lever forward so that the cam follower
supply to the continuous duty solenoid which is pin is disengaged, inactivating the tray index. The
held in as long as the button is depressed. slide lifter and tray detent will function to lift

the slide and allow the slide tray to rotate
2. Mechanical(Figure 3-8). Mechanically, two m‘anually.

events occur and at the same time. The solenoid
is energized which pulls the escapement allowing

SELECT DRIVE PAWL,
PAWL RELEASED

TRAY INDEX \ l 7

INACTIVE

CAM FOLLOWER
PIN ’

SLIDE LrF'rEn-u\

///

SOLENOID
ENERGIZER

\

BACK

SELECT ARM
PRESS & HOLD

Figure 3-8. Select operation. ''Hold Position'.

E. ADVANCE OPERATION

1. Electrical. 2. Mechanical

Electrically, the solenoid, controlled by the Mechanically, the drive clutch(Figure 3-5) is

logic circuit, pulls in for only 20 milliseconds released(Figure 3-7). The cams rotate to drive

to release the mechanical drive. See Electrical. the Tray index arm forward (Figure 3-9). The tray

Section IV; Manual Advance. index pin guides along the ''front V" of the front/
rear cam to advance the slide tray to the next
slide.

3-5



CARAMATE 3300

Sﬁ gIA!&OEhLOWER PIN

TRAY INDEX

Figure 3-9. Advance Operation

3. Adjustment(Figure 3-10)

“#ith the mechanism relaxed, the front/rear
cam will rest against the stop pin...the link to
the solenoid will be pushed to the right as
illustrated. In this condition, check, and adjust
if necessary, the clearance between the adjust-
ment nut and the extended arm of the front/rear
cam. Snap the front/rear cam several times
and recheck to be sure that the 0.005'" to 0.020"
clearance is holding.

ADJUST: .008" 10 .020"
(0.0 t0 0.5 mm )

D
I .
@g

=F =
\ezmme= FRONT/REAR CAM

LINK TO SOLENOID

TRAY INDEX
PIN
STOP PIN

Figure 3-10 Advance Adjustment

F. REVERSE OPERATION

1. Electrical

Electrically, the solenoid, controlled by the
logic circuit, pulls in and holds for 400
milliseconds to release the mechanism drive and
position the front/rear cam. For logic details,
see Section IV, Manual Reverse.

3-6

2. Mechanical

Mechanically, the drive clutch (Figure 3-5) is o
released(Figure 3-7). Then the cams rotate 120
while the solenoid holds the front/rear cam back
for 400 milliseconds(Figure 3-11). The cam
follower pin drives the tray index arm and its
pin forward to guide along the '"Rear V' of the
front/rear cam to reverse the slide tray rotation
to the previous slide.

CAM FOLLOWER PIN
NGAG!

FRONT/REAR CAM

Figure 3-11. Reverse Operation

3. Solenoid Adjustment (Figure 3-12)

The solenoid, position for reverse operation is
adjusted after the advance operation is verified
(Para III, E. 3.).

a) Energize the 12VDC solenoid or press the
armature in by inserting a thin blade tool through
a hole in the top mechanism plate.

PRESS ARMATURE

DOWN, 7

"MOVE SOLENO!D

SPRING
COMPRESSED

Figure 3-12. Reverse adjustment
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b) Observe the stop pin clearance and back edge of
the slot in the front/rear cam. This clearance
must be . 005" to .020" (0..1 to 0.5mm).

c) Move solenoid up to decrease pin clearance if
necessary. This will cause the tray index arm
pin to follow the rear "V'" of the front/rear cam.

SLIDE LIFTER

1. The slide lifter is a cam driven lever having
an adjustable fulerum point which changes high-
1lift position of the slide pad.

2. See paragraph II. C. for adjustment using a
slide tray, or use the following alternate method.

3. On the adjustment screw, remove the dust cap
located on the top just right of the center post.
Use a pointed tweezer to pop the dust cap.

4. Turn the projector ON. Press and hold the
select button to raise the lifter.

5. Lay a #35 drill (.110" or 2.8mm diameter)
along the outside edge of the slide pad and compare
the height (Figure 3-13).

6. If necessary, turn the adjustment screw with a
hex wrench (0.050'" or 1.27mm).

7. Check rotation with loaded trays of 80 and 140
slides. If the lifter is too high, the 140 tray could
rotate roughly. In this case, reduce the height and
recheck both trays.

DETENT (Slide Tray Lock).

The detent locates and locks the slide tray slot
over the mechanism slide guides assuring that
the slide will drop by gravity into the project
position.

The cam, cam follower and levers provide drive to
the detent. The cam assembly is designed so that
the detent locks the tray until the lifter is up and
the slide 80% within its tray slot. Then the detent

CAM
OPENS FACE
CLAMP

EDGE CLAMP
LATCHED
SHUTTER CLOSED

Figure 3-14. Shutter and Slide Clamp Operation

: e
e

Figure 3-15. EXTERNAL ADJUSTMENT LOCATIONS

pulls back until the tray is indexed. The detent
locks the tray before the lifter drops the next
slide. There is no adjustment.

J. SHUTTER AND SLIDE CLAMPS (Figure 3-14)
1. Operation

The cam follower lever controls shutter closure
and cams face clamps open. Coil springs control
the face and edge clamps and provide a lever
override.

Operation - the slide is registered toward

the center by the edge clamp. At this time

the slide, in the gate, releases the latch (1)...
this allows springs to pull cam follower (2)

and open shutter blades (3). At the same time,
the slide face clamps are spring loaded against
the slide.

When the slide is ejected, the cam follower is
driven up to close shutter blades and open side
clamp. The face clamps are closed until the
slide is about 80% up and in the tray. Then
the cam follower cams the face clamps open
and holds to receive the next slide. If there
is no next slide, the cam follower drops a

bit to close face clamps and latch on the

edge clamp.

SLIDE-RELEASES

EDGE CLAMP

LATCH

/ ? S’H/UTTER

¢,

5/81
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2

check four control springs (Figure 3-15 & 3-16)

SPRING

SPRING

Figure 3-15. Slide Clamp Springs

45354-P1

SPRING

RETURN
SPRING

Figure 3-16. Cam Follower Lever Springs

3. Face Clamps (Figure 3-17). Check slide face

clamps as dimensioned below. The'cammed open'

dimension can be measured when the ''Select"
button is depressed.

0.145'" to 0.160"
(3.3 to 4.1mm)

[ SLIDE
| =0, 040" thick
0 (1. 0omm)
|
O
CAMMED WITH
OPEN SLIDE

Figure 3-17. Slide Clamp Clearances
3-8 /81

Shutter Service. If shutter or slide clamps fail,

45385-P1
EDGE CLAMP

45838-P1
FACE CLAMP

OVER-RIDE

.000 to . 010"
‘ (0.0 to 0.25mm)

3a. Detent Arm Alignment (Figure 3-17a)- Slide

jams or hits the tray when entering, due to thick
slides or 140 tray that is not indexed to the exact
position. Use feeler gages to check the clearance
between the detent finger and slide guide.

Adjust by finger pressure on the detent finger or
lower on its vertical arm.

Figure 3-17a. Detent Arm Alignment

4, Shutter Wink (or bounce)- might occur on
Projectors manufactured prior to Code M8. In
this case, replace the shutter cam follower
with the current part ( # 45350-G3) as follows;

a.To replace, remove the mechanism cover.
b. Unlock the lever return spring ( #38192-P2)

c. Pull the lever pivot shaft back enough to
remove the shutter cam follower.

d. Position the new shutter cam follower and
reassemble.

5. Slide Plane Focus (Figure 3-18)- Slide plane
focus is not a routine service need. The slide
adjustment plate controls position (Right to left
or top to bottom) of the slide guides. Normally,
this plate is parallel and flush with the back
edge of the frame top. Also, if a focus problem,
inspect for something out of position.

LIDE ADJUSTMENT
PLATE
i Y a—

NORMALLY PLATE EDGE IS

PARALLEL WITH MECHANISM FRAM:

Figure 3-18. Slide Plane Focus Adjustment
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K. SERVICE & PRODUCTION CHANGES

l Blower Motor Replacement

The blower motor was changed, after code B9K.
This change obsoletes motor Part No. 45395,

To replace:

120V, 60Hz Motor Assy 45395-Gl, Use 46138-Gl
Motor Only 45396-G2, Use 46136-P2

220V, 50Hz Motor Assy 45395-G3, Use 46138-G3
Motor Only 45669-G2, Use 46153-P2

100V, 50Hz Mobrr Assy 45395-G4, Use 46138-G4
Motor only 45669-G3, Use 46126-P2

Also order:

Qty. Part No. Description

139-8-8-X Screw(#8x3''long), mounting

46464-P1 Bumper Tape (4416-3M), 9-yd.’
roll

46143-P1 Bumper

45646-Gl Lug Assy(Wire tie) for motor
wires

Local Tape, glass filament 3/4" x 3"

Purchase

Screws (4) 139-8-8X - Motor 46138
\

e F_"_—._'_!_J

+ "— “QZ .a —bl

Bumper
46464-P1
(3/4x1"

Glass / f
Filament
Tape

4-conductor
i cable assy.

Add 45646-G1
wire tie lug

46143 bumper : | |
in position o

Installation: Figure 3-19.

a) Disconnect 4-conductor cable and remove
blower motor assembly.

b) Install 45488-Pl4 bumper, flush with top
edge of housing and secure with glass
filament tape.

c) Attach bumper 46143-P1 to cover
d) Mount motor with four 139-8-8X screws.

e) Plug motor and cable together. Secure wires
under tie lug 45646-Gl on top edge of slide
mechanism

f. Tuck motor wires toward side of housing,
away from motor belt and pulley.

g) When replacing baffle, make sure all wires

are behind the baffle and away from any
moving parts.

Bumper 46143-P1

A
Edge of Slide Mechanism

Figure 3-19. BLOWER MOTOR REPLACEMENT.
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2. FLUX SHIELD

The flux shield was used to prevent slide tray
vibration on projectors manufactured prior to
Code B9K.

Installation:

a) Clean the top of the projector and the
bottom of the shield with alcohol to
rernove old tape.

b) Apply new "paper thin'" double sided tape
(915-3M Co.) on the areas shown below
( Figure 3-20))

¢) Apply commercial ""Zip Grip 10" cement
at points marked (X).

d) Position shield on the top of the projector.
Press firmly on tape and cement areas for
- two minutes.

3300

Part No. SK-2715

Figure 3-20. REPLACING FLUX SHIELD

3. BEZEL STIFFENER (#5K-2721) & BRACE
(#46144-Gl)

The bezel stiffener is used with early blower
motor (45395-G-) above and can be used with
the new motor. The bezel brace is used
with the current blower motor (#46138-G-)

SK 2721-P1
Used on early
models

Figure 3-21. Bezel Stiffener

3-10

BRACE 46144-G1

Figure 3-22. Bezel Brace
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4. TRANSFORMER FUSE LINK 5. HIGH LINE VOLTAGE - 120v, 60Hz

The Caramate 3300 is designed to operate at
Electrical safety requirements of UL and a line voltage of 105 to 125 volts. If the line
CAS require an internally fused transformer. voltage is higher than 125 volts, it could cause
Replacement of the fuse link is permitted if the fan drive motor to overheat. If the motor
the identical fuse is used and the repaired overheats, thermal breaker will open and shut
unit is Hi-pot tested (Dielectric breakdown) down the entire projector. After the motor cools,
after repair. usually about 30 minutes, the projector will

operate normally.
a) Use a Buss fuse link #1.KB-3 available
from Singer Education Systems as

In instances where the machine is used on
Part No. SS-359.

high line voltages, the following modification
will reduce the voltage sufficiently to keep the
motor from overheating.

b) Carefully cut through the outer insulation
between the power wire connections of the

transformer to uncover the fuse. Figure 3-23, ITEM P/N DESCRIPTION
Transformer Fuse - link replacement.

1 *Local Purchase 10ohm 50-watt wire would
resistor

2 44505-P18 Housing - Inner

3 44505-P19 Housing - Outer

4 44360-P1 Terminal - Male

5 44360-P2 Terminal - Female

6 Local Purchase  Wire-18AWBx26'"' (2 pcs.)

Available through electronic supply houses, such as
Allied Radio Supply, Newark Electronics, Cramer
Electronics

MODIFIED AS FOLLOWS:

a) RESISTOR - remove the left rear strap.
Center resistor between clips and drill
two holes to mount resistor as shown. Use
Figure 3-23. Transformer Fuse Link Replacement. #6-32 machine screws and nuts.

c) Remove the defective fuse and replace with
an LKB fuse of the correct value.

Domestic 60Hz - both Green leads of
secondary

Internationa, 50Hz - in Black/Red and
Red/Yellow lead of secondard.

d) Place the insulation in its original
position over the fuse and secure with
glass filament tape.

Figure 3-25. High Line Voltage Modification.

lass Filament Tape

b) During assembly, the Caramate cable should
be strapped to the 18 AWG wire in front of the
resistor. Be sure that Caramate cable and
wires do not touch resistor.

Figure 3-24. Transformer Wrap After Repair.

3-11



CARAMATE 3300

c) Wire as follows:

1) Connect male terminal to one wire. Place
outer connector housing over terminal
2) Connect female terminal to other wire.
3) Solder one wire to each side of resistor.
4) Remove white wire from connector to
fan motor (J25-3). There will be a
female terminal on this wire. Place this
terminal in New Inner Connector housing.

5) Connect housings from steps 1 & 4 together.
6) Insert terminal from step (2) into the
fan motor connector (J25-3). The resistor

is now in series with the white motor load.

7) Use lamp on low light level for maximum
lamp life.

6. HIGH LINE VOLTAGE 220/240V, 50Hz
The international models are designed to
operate at 220 or 240 volt, 50Hertz. When
used with a mains supply in excess of 240 volts,
pag 2R J3l P3l
=
PAELINN : ek [ LZ{.
GRN RED |, i -
BLY WHT o121
<3l
GRN *I 4
T8 1
anh
\° BRN 8 B
S5
BLK | o5l BLK
POWER
SWITCH
—_———
I BLK/YEL ._E-I,[BRN se RED
nt
b vio
| 2 »T———e;c NC
o
‘ -
<|l=lerA | o GRA
l ST 4 24ov
, = RN
| BLU/YEL 2| ORN | (3 l0 f .
| it "IRED 20 RED 220V,
DRI
‘ RED/YEL CI si7
- VOLTAGE
3A ;| BLY CHANGE
l T R WHT SWITCH
0 B s oy t
i T2

w
1
—h
[AN]

A-Before Code H9L

the fan motor might overhead on projectors
manufactured before Code H9L. Overheated
motors will cause the termal breaker to open
and shut down the projector for about 30
minutes until the projector cools.

a) Figure 3-26A illustrates the terminal
block located on the side of the large mirror

support.

assembly support.

Remove the amplifier tape deck

Remove the amplifier
tape deck assembly to change connections.

b) Rewire per Figure 3-26B. This will reduce

the motor temperature.

Projectors manu-

factured after Code H9L have this new
wiring.

c) When replacing transformers (P/N 45674 -P2)
connect as shown in Figure 3-26B.

P30 F1,2A
BRN BLK
[fere
GRN RED
BLU WHT
GRN
B 2
BRN BRA
s .
-1 BLK | BLK
POWER
SWITCH
—_——
l BLK /YEL EC—F\A . - |RED
Y i ‘ v T
I BLK/RED %l
' DBA \;m’l: Lo o Ine
: N
-
BLU/YEL e o1
| BLU [LHT
- 15 =1
l - ?
| | WHT
~|reD | . .4 RED
| 3lla
L YEL || =] crN _ | ¢rRN 220v
I R R s
si7
T2 OHZ%LTAEE
ANGE
24OV ||5wiTCH
—

B- Connection changed

Figure 3-26. Export 220/240; To reduce motor temperture.



7. R.F.INTERFERENCE (Figure 3-27),

CARAMATE 3300

(Prior to Projector Code C9L and P.C. Board
Code C9G). To eliminate RF interference

(FM radio pickup) on Record/Play amplifiers,
add C152, a 180pf capacitor across pins 4 and

5 of Z-1. Keep the capacitor leads as short

as possible.

Figure 3-27. R.F.INTERFERENCE

TAPE REWIND,. ERRATIC STOP(Prior to
board code M8F)

To prevent erratic tape deck stop during
rewind, the following changes have been made:

a) Play only models:
Change R-93 from 15Kohms to 100Kohms
(P/N 406-104-3)
b) Record/Play Models:
Change R-182 from 15Kohms to 100Kohms
(P/N 406-104-3)
POWER AMPLIFIER Z-2(TCA 940E) 12.
(P/N 45162-P1) (Prior to Board Code E9H)

The power amplifier might go into oscillation
and burn out. To prevent this when replacing the
power amplifier i.c., add a 100uf, 25v capacitor
(P/N 42267-P15) across Z-2 pins 1 and 9.,

C-22 on Play only models, C-42 on Play/
Record models. -

Rev. B 8/80

10.

1000Hz FILTER RESPONSE
To improve the 1000Hz filter response, the
following changes have been made:
a) Play only, (no Stop Pulse), prior to board
Code J8D, change:

R-30 from 22K ohms to 100 ohms(P /N 406-104-03)
R-31
R-39

470 K ohms (P /N 406-373-2)
4. 7K ohms (P/N 406-472-3)

220K ohms
3.3K ohms

b) Record/Play (no stop pulse), prior to
board code L8E, change:

R-120 from 22K ohms to 100K ohms (P/N 406-104- 03)

R-121 220K ohms to 470K ohms (P /N 406-474-3)
R-101 3.3K ohms to 4. 7K ohms (P /N 406-472-3)
1. RECORDING QUALITY

Play/Record Models. To optomize the record
bias of the head in record and add "'body to the
sound", the following changes have been made.

a) Prior to board Code H8C, change and adjust
the following

R-57 from 15K ohms to 7.5 ohms (P/N 406-759-3)
R-58 from 7. £ ohms to 1.0 ohms (P/N 406-109-3)

Adjust VR-3 to obtain.10.5 to 12. 4 volts RMS
(30-35 volts peak to peak) of bias measured across
the lower coil (audio track) of the recording head.
Use high impedance A.C. voltmeter or an oscillo:
scope for this measurement.

b) Priorto board code L8E, change the following:

C-1from 15pf to .047uf (P/N 415J-P473K-H)
C-30 - Remove
C-25, change (+) from Q 3 to S1-FR.

LOW FREQUENCY RESPONSE
(Prior to Board Code M8F, Record/Play Models)

To give more body to thé low level frequencies,
change the following:

C-20 from .0022uf to . 0057uf (P/N 45147-P3)
c-21 . 0047uf to .01 uf (P/N 42756-P9)
R-26 from 22K ohms to 15K ohms (P/N 406-153-3)

3-13



CARAMATE 3300

SECTION IV. CIRCUIT DESCRIPTION

A.

MODEL 3320 (Play Only)
1. POWER SUPPLY
2. AUDIO CIRCUITS
3. ADVANCE CUE DETECTION CIRCUITS
4. TRAY CONTROL LOGIC CIRCUITS
a. MANUAL ADVANCE
b. MANUAL REVERSE
c. SELECT
5. AUTO-STOP DETECTOR AND TAPE DRIVE
MODEL 3330 (Play Only-w/Stop Pulse)
1. TRAY CONTROL LOGIC CIRCUITS
2. STOP PULSE DETECTION CIRCUIT
3. TAPE DRIVE CONTROL LOGIC CIRCUIT
MODEL 3350 (Record/Play-w/Stop Pulse)
1. POWER SUPPLY
2. AUDIO CIRCUITS
3. TRAY CONTROL LOGIC
4. TAPE DRIVE CONTROL CIRCUIT
5. STOP PULSE DETECTION CIRCUIT
6. ERASE AND CUE CHANNEL BIAS
7. PRECONDITIONING CIRCUIT
MODEL 3340 (Rfecord/Play Only)
1. ADVANCE CUE DETECTION CIRCUIT
2. ADVANCE RAMP DETECTOR

3. AUTO-STOP DETECTOR AND TAPE DRIVE CIRCUIT

5/81

4-33

4-33

4-34

4-34

4-35

4-35



CARAMATE 3300

SECTION IV CIRCUIT DESCRIPTION

CARAMATE 3300 PROJECTORS are divided into four
basic models.

A. 3320 Model - Play Only, No Stop Pulse

B. 3330 Model - Play Only, With Stop Pulse
C. 3340 Model - Play/Record, No Stop Pulse
D. 3350 Model - Play/Record, With Stop Pulse

The Circuit Descriptions that follow start with the
basic 3320 '"Play Only'' Model and proceed through the
more complex 3350 "Play/Record'’ Model. It is sug-
gested that the entire circuit description for the 3320
model be read before going to the circuit description
for the particular model in question. This is because
the circuits in all models are very similar and where
such is the case, a complete description is given
under the 3320 model and is not repeated.

3320 PLAY ONLY-NO STOP PULSE

A. Circuitry in the Caramate 3320 Model may be div-
ided

-into five basic sections:

1. Power Supply 4. Tray Control Logic
2. Audio Circuits 5. Auto Stop Detector
3. Advance Cue Detection

NOTE: Component References may skip to Adjacent
Diagrams. See Fig. 6-1 & 6-2 for complete schematic

1. POWER SUPPLY 120V, 60 Hz. (Figure 4-1)

Switch (S-7), The Main Power Switch located on the
front of the projector, Controls AC power to all
functions.

Switch (S-6), Is a thermal sensor mounted in the
lamp housing near the-projection lamp. If for any
reason the temperature in the lamp housing rises
above 200 F, the contacts of the sensor open and
remove power from the entire projector. This pre-
vents damage to the projector due to overheating.
Once the lamp housing cools to about 150 F, the con-
tacts of the sensor reclose and again apply power

to the projector.

P20 J20
9:" LN THERMAL r-' —_ = = -
c200+= | |17 421 P2 CUTOFF J25 p2s RESETTING
= S8 ERMAL SW
57 091 T NP o[/ [ A s [o][a BI.K! 7;'3’“' L SWITCH {
POWER U skl 2] 7] N RED |/, || ¢c2lRED |
Y -
SWITCH S) eAn || ] l
OFF 4 GRN
J22 P22 = ) WHT | I
J22 Pe< 3
BLK /' Al 8LK WHT \? AN WHY <3 <3 w"Tl
d
P28 GRN RED |/, P GRN 4 |GRN
o || 2| wHT SEEAS G & 1 M1
s A !

WHT SAEN T — < FAN MOTOR |
| G| = L = P MoToR |
= pst
- ORN /s és

N
WHT
P23 J23 J26 P24
M sy N[ S]Bw RED | 4 | [
< 2111/ NUBEAS
Sa ORN
2 N\ |ORN WHT | 4 2! VIO
oS AL I
LAMP 2> 2 NCREAN
SWITCH o YEL 13\ ||\ YEL YEL 14 113
Lo 17 NS
G ||
BLU
I

GRN 2 pai G RN

N N -
RED

¢ ||

GRN /. 9 GRN
NCHEAS
b A

J5.3

APPLICABLE TO 120V, 50HZ MODELS

Figure 4-1, AC POWER SUPPLY



SWITCH (S-3) Is a thermal sensor which is built in-
If for any reason the temper-

to the fan motor (M-1).

CARAMATE 3300

TRANSFORMER (T-1) Supplies the correct lamp
voltages from its primary winding as well as ap-

ature in the blower motor area rises above 221 F,
the contacts of this sensor open and remove power

from the entire projector. Upon sufficent cooling, the
contacts close and again apply power to the projector.

Switch (S-4) Is the '"Hi-Lo' lamp switch, located on
the left side of the projector. In the "Hi' position
this switch applies approximately 18VAC to the lamp
(DS-1) while the low position applies approximately
15VAC. Both positions apply voltage below the rated
voltage of the lamp to insure increased lamp life.

proximately 17VAC from its secondary winding for
powering the electronic circuit board through pins
1 and 3 of (J-5). The two 3 amp fuses in the secon-
dary are built into the transformer but can be re-
placed by carefully cutting open the outer covering
of the transformer winding and soldering in new
LKB-3 fuses (P/N SS359).

220/240V, 50Hz (Figure 4-2)

Switch (S-5) The main power switch located on the
front of the projector, controls AC power to all
functions.

F1, 2A @@ | RESETTING
P30 381 P31 P32 THERMAL SWITCH
F2,3Aeee
BRN BLK BLK 1,] BLK | S16 se I
é_____q_/'b <1 € < 1 anl
2| GRN RED 2, | RED 2,| RED |
< 2| |€ < ] I
BLU WHT | 4f |3 ] whT 3, | wHT
< N N |
GRN: GRN
L ailks l | Mlse l
F R
B2 GND MECH ‘__ AN moToR |
BRN o 99—‘ BRN
s.s l
Bk | 55 BLK
POWER .
SWITCH ' T84
. BRAN 08d BAN To F2
BLK/YEL GRA_| o 70| BED T
! 1 os | 8K | 575 8K 10 J31
’ l BAN loeo|n
i 560 |NC % 6 c
Lo 564 !
l -946-3“"“ vio CSR RED o 431
j l SRA L SaqlWHT TO 481
RED/YEL WHT
l S-17ea TOﬁ ORN
RED 2 1930 | Ne
| S 5 -———-————-—-—12_2?)" VOLTAGE
CHANGE l RED WHT
. ) ORN = a
| S 26 SWITCH 928
SR l—_ﬁBA o U ‘ LBLU oo WHT
[ 240 Vey hd
BLU | CBY 1o e300
S-4
LAMP SWITCH l PARTIAL DIAGRAM
— —
" Lo APPLICABLE TO 100V.50/60 HZ
=z MODEL
a g ¥
l Ny Na N N N \V;] P33 P23
r‘/ 2 3 % N & ].gga J23 VR 3/
THERMAL
o P84 Ja4 CUTOFF
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APPLICABLE TO 220 /240V, 50 HZ MODEL

Figure 4-2. AC POWER SUPPLY
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CARAMATE 3300

Switch (S-6) Is a thermal sensor which functions Transformer(T-2) Is a multiple tap transformer
identically as switch S-6) in the 120V, 60 Hz which allows for selection of different voltages.
models. However rather than removing power It also supplies a number of different voltages
from the entire projector as in the 120V, 60 Hz - from its secondary for powering the projection
models, this thermal switch removegs power from lamp and the electronic circuit board. The two 3
the projection lamp (DS-1) only in the event of amp fuses in the secondary circuit which supplies
overheating. power for the electronic circuit board are built
into the transformer and are replaceable as in
Switch S-16) Is a thermal sensor which functions the case with transformer (T-1) in the 120V, 60 Hz
identically as switch (S-3) in the 120V, 60 Hz models.
projectors. ‘

100V, 50/60 Hz (Figures 4-2 & 4-3)

Switch (S-4) Serves the same function as does

switch (S-4) in the 120V, 60 Hz projectors. The AC power supply for the 100V, 50/60 Hz

models is identical to that used in 220/240V,
Switch (S-17) Is the input voltage selection switch 50 Hz models with two exceptions. The wiring
located inside the slide tray storage compartment. of (TB-1) is such that the primary windings of
This switch simply changes the primary tap of Transformer (T-2) are correctly wired for a
selection on transformer (T-2) to allow operation 100V AC input. Also the circuit for the fan motor
from either 220V or 240V. differs in providing a separate ground wire

through Pin 4 of (J32) See Figure 4-3.
FUSE (F-1) Is simply a fuse in the live side of
the supply line. It is located inside the slide tray I ?:IEnTJe-
storage compartment. Ja1 PRl . 432 P32 | THERMAL swnc:1
1| |1 € LS <1 S18 g 0w [
—BRED Lol g - BED___Lc)
L) 13 —IHL—ga
GANL 4| |4 ¢

LFAN MOTOR |

. APPLICABLE TO 100V, 50/ 80 HZ MODEL

Figure 4-3. Fan Motor Circuit

¢

DC POWER SUPPLY (Figure 6-4) Circuit (SO-1) and (Q-6)(Figure 4-12), the Tape
Deck Motor Circuit (M-2) and (Q-8) Figure (4-17),
BRIDGE RECTIFIER (D-30) Supplies a +20 Volt un- The Auto Stop Circuit (Q9, Q10, Ql1) and (SO-2)
regulated voltage for the Audio Output Amplifier (Figure 4-17), and The Voltage Regulator Circuit
Chip (Z-2)(Figure 4-7), The Tray Advance Solenoid. (Z-10) (Figure 4-4).
+20V + 18V

, PS-1 .
< # D30 C14d c14s
l c141

2200
”. _L o | 28V T.w "[,“7 T 47, 18v
L cu L |

047
, P53 T
A

ff R191
p 11' z10 F AAA g > +13w
c143 ‘[_ l I_

680
c148

>

Figure 4-4, 3320 & 3330 DC Power Supply

VOLTAGE REGULATOR (Z-10) Supplies a +15 (Figure 4-10). It also supplies a +13 Volt regul-
volt regulated voltage for the Advance Cue De- ated voltage for the Audio preamplifier (Q-1),
tection circuits (Z-3A-D)(Figures 4-8 & 4-9) and (Q-2), and (Q-3) (Figure 4-5) and the Audio High
the Tray Control Logic Circuits (Z-5) and (Z-6) Pass Filter (Q-4) and (Q-5) (Figure 4-6),



CARAMATE 3300

2. AUDIO CIRCUITS

Audio signals recorded on tracks 1 and 2 of the

magnetic tape are picked up by the tape head
(H-1, CH-1) and fed into the Preamplifier, con-
sisting of (Q-1, (Q-2) and (Q-3) (Figure 4-5).

—

80MV
N\PP 315HZ

AUDIO PRE-AMP
L2 4 +13Vv
l A1 R3 R7 R11 |
c5 10K/ Q@DJIOK 7.2v
CIRCUIT BOARD 220K ,0056 G RS
ASSEMBLY — c7 A -
1,16 . N c10
R | 9
‘ 5 / r‘ ob -n 0047
v
Q1 560K : Q3 N\ 24v
MPSE514 & MPS6514 A
R99 ?"1.5v Q2 oV J 315Hz
—AAA- I Ly MPS6514 R12 (
1« T . 100
c2 R10 l
18057 ark 330
cr0 L .8V cs r
{ c6 0.1
R2 330 2 | RS .
pf| R4 C4 a7
220K§ 680 g 022 T 680 16V \
¢ & PY o
- _ _—
pe
-
Figure 4-5. Audio Preamplifier

The amplified signals are then fed into the high
pass filter circuit (Q-4) (Figure 4-6) where all
frequencies below 200Hz are effectively rejected.

IHI PASS FILTER

The remaining frequencies above 200Hz are
then fed into Emitter-Follower (Q-5) and sub-
sequently into the Tone/Volume control network.

' i

_| c10
.0047 R18
| 470K
s 1]

| 0047

I
|
]

A3
TONE & VOLUME
AsSsy

——

R24
2,2k

R20
47K

R22 C15
2,2k 04 P32
H

J3-2, VR-2

| Cc13
R13
e
l MPS6514
R14 - C14
I 22K 1.16
! ¥
4 L
Figure 4-6.

From the Tone/Volume Control Network the sig-
nals are fed into the output amplifier chip (Z-2)
which amplifies them sufficiently (Continuous

Audio High Pass Filter

5 watt R. M. S. output possible) to drive the
built in speaker (LS-1) (Figure 4-7).

5/81 4-5
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POWER AMP _—I
®# Varies in Level with
Changes in Volume
Contrel Setting
315 HZ

‘ %(‘)’v UNDISTORTED ##

(— J4 -3 ya
470,‘16v NVBLK v U EAR
Ja-2 P4-2 o
M OUBRN [T i3 g
J4-1,| P41 |GRN 2(__GRN
R29 I N & LS4
100.1 BLK 111 BLK
. BL
| loan SPK
L ——— J14

Figure 4-7. Audio Power Amplifier

If desired, an external speaker having an imped-
ance of 8 ohms may be plugged into the speaker
jack (J-14), which is mounted on the left side of
the projector. Doing so removes the built in
speaker (LS-1) from the circuit. It is also possi-

| I___ ' | cUE PRE AMP

| CqE , J1-4| P1-4

CH 2

ble to plug a low impedance earphone into the
"EAR'" jack (J-15), also located on the left

side of the projector. Doing this removes

both the built-in speaker (LS-1) and the

speaker jack (J-14) from the circuit (Figure 4-7).

————

R40

Figure 4-8. Cue Preamplifier

3. ADVANCE CUE DETECTION CIRCUITS

The 1000 Hz advance cue pulses recorded on tracks
3 and 4 of the magnetic tape are picked up by the
second channel of the tape head (H-1, Ch. 2) and fed
into the cue preamplifier consisting of (Z-3A) and
(Z-3B)(Figure 4-8).

The amplified cue pulses are then fed into the

1000 Hz filter circuit consisting of (Z-3C) and
(Z-3D). This circuit will respond to only 1000 Hz
signals when the Sensitivity and Tuning are adjusted
properly by means of (VR-3) and (VR-4) respective-
ly (Figure 4-9).

4-6 5/81

Figure 4-9 1000 Hz filter
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The output of the 1000 Hz filter circuit (Pin 9 of

(Z-3D) is a relatively undistorted 12 volt peak to
peak(4v. RMS) 1000 Hz Sine Wave. This output is
fed into the Tray Control Logic circuits consist-

ing of (Z-5), (2-6) and (Q-6) (Figures 4-10 & 4-12).

4. TRAY CONTROL LOGIC CIRCUITS

NOR Gates (Z-5A) and (Z-5B) are actually used
as inverters in this circuit. This is accomplish-
ed by connecting one input of each Pin 9 of (Z-
5A) and pin 13 of (Z-5B), to ground (Logic Low).
All control for these NOR gates now reverts to

the other input Pin 8 of (Z-5A) and Pin 12 of
(Z-5B). (Figure 4-10).

The undistorted 1000 Hz signal leaving (Z-3D)
suffers some distortion at pin 8 of (Z5A), the in-
put of the first NOR GATE. This distortion is of
no consequence since this signal is used only to
turn (Z-5A) ON and OFF at a rate of 1000 Hz. In
turn (Z-5A) turns (Z-5B) ON and OFF at a rate of
1000 Hz. Thus whenever a 1000 Hz signal appears
at Pin 8 of (Z-5A), a 1000 Hz positive going
square wave appears at Pin 11 of (Z-5B). This

is accomplished as follows.

-L
-H

Logic Lows
and Highs
Indicated are
those existing

with no signal
applied.

Figure 4-10.

When the signal on Pin 8 of (Z-5A) goes more
positive (Logic High), (Z-5A) starts conducting
dand its output, Pin 10, switches from a logic

High (+15V) to a logic low (0V). Since pin 10 of
(Z5A) and pin 12 of (Z5B) are common, this

logic low condition causes (Z-5B) to stop conduct-
ing resulting in a logic High (+15V) at its output,
pin 11.

IIYE YTITONT
i |

TEST POINT 44
PIN9 (z-3D)

TEST POINT 18
PIN 8(2z5A)

TEST POINT 10
PIN 10 (25A)

TEST POINT 42
PIN11(258B)

Figure 4-11.

Ll
IN3064

1KHz .
guuo
tart

Cue Pulse Tray Control Logic

When the signal on pin 8 of (Z-5A) goes less
positive (Logic Low), (Z-5A) stops conducting
and its output switches from a logic low (0V)

to a Logic High (+15V). This causes the con-
dition of (Z-5B) to reverse and a Logic Low (0V)
appears at its output.

Of course this all occurs at a rate of 1000 Hz
(See Figure 4-11).
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Tray Control Logic Waveforms
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CARAMATE 3300

The positive going 1000 Hz square wave output
from pin 11 of (Z-5B) is now fed into the rectify-
ing circuit made up of (D-1), (D-2), (R-57) and
(C-50). Here any negative transients are short-
ed to ground by (D-1) and only the positive portion
of the signal is passed on by (D-2) causing (C-50)
to charge to a positive 12 Volts. This results in
a logic high on pin 1 of NOR gate (Z-5D) causing
(Z-5D) to start conducting to produce a logic low
at its output, pin 3. This low promotes conduc-
tion through (D-3) and (R-61) causing a logic low
on pins 12 and 13 of NAND GATE (7.-6A).

NAND GATE (Z-6A) now stops conducting and
a logic high appears at its output, Pin 11. (NAND
GATE (Z-6A) is wired so it actually functions
as an inverter in this circuit). This high is
immediately coupled through (R-67) and (C-55)
to the base of transistor (Q-6) causing (Q-6)
to conduct through the tray advance solenoid
(SO-1). The solenoid now operates engaging
the clutch in the tray advance mechanism

and allowing the mechanism to advance one
slide, (Figure 4-12).

R100
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S c75 IN2069_ | [ 3|3 3ll3 SO 1
ov 001,60 } 6 TRAY ADVANCE
. 3
GRN \ N i f BLU SOLENOID
20V 717 717

Figure 4-12.

The advance mechanism will advance onty one
slide regardless how long the 1000 Hz advance
pulse is sustained at the input of the cue detec-
tion circuits (Figure 4-8 and 4-9). This is due
to the charging action of (C-55). As stated, the
logic high which appears at pin 11 of (Z-6A) is
coupled to the base of (Q-6) through (R-67) and
(C-55). However, as soon as (Q-6) starts con-
ducting, (C-55) starts charging through the
emitter base circuit of (Q-6). After 120 milli-
seconds, (C-55) will charge to a point where
the positive voltage on the base of (Q-6) is not
positive enough to sustain conduction through
(Q-6) and (Q-6) shuts off. The tray advance
solenoid releases and the engaged clutch on

the tray advance mechanism continues through
one cycle and clutches again.

5/81

Tray Control Logic

If the 1000 Hz cue signal is sustained continuous-
ly, the logic high remains on pin 11 of (Z-64),
(C-55) remains charged, (Q-6) remains cut off,
and the tray advance solenoid remains released.
This condition will not change until the 1000 Hz
cue signal is removed allowing the logic voltage
to go low again at pin 11 of (Z-6A) and permitting
(C-55) to discharge. This prepares the circuit
to react to the next 1000 Hz cue pulse. (See
Figure 4-13).

The 120 millisecond timing is critical to insure
that the slide tray advances rather than reverses.
If the tray advance solenoid is held operated too
long, it will condition the front/rear cam so the
index arm moves the slide tray in reverse

rather than advance.
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3320 ADVANCE PULSE 1K Hz @ -10db
1000Hz pC VOLTAGE LEVELS-TAKEN WITH TRIGGERED SCOPE

uLsE TRIGGER PULSE DERIVED FROM TP10

Test ¥ 200ms 400Ms 600Ms 800Ms

1sec 1,2sEC
POI¥T|H:1|,s‘.1|1[.y,]‘ R TR R K Ly

[ [ A A S B O
1

| | !

12v P-P

J i
44
|PIN9(1.3D) ‘ J i
|
) i i
| | : . |
J i . q ‘ | | !
}PIN 10(2-5A) 18v ; ; i
10 .
1 ] \ !
| Ov . i i
! i
i |
! [ 15v |
PIN 11 (2-58) !
42 1

a6

; i :
‘ . i
15v | ! i
 PIN3(Z-5C) ! i i |
Lo ‘ !
|
i
PINS 12&13 | , i |
52! (Z-6A) ; . l i |
; ov 5 |
‘ 1 . ;
‘ i 15v ) ,
PIN11(Z-6A) i . ! \ |
3 | : f
[ ov = | . ! i ) E ‘
E 1 | v ‘ 1 |
1.8V ' : i ‘ | !
2 | BASE OF (a-6) \\‘\ i ‘ ‘
] .3V : : . ‘ l i
—_— ! T )
\ ' i i ‘ i . .
T2ov | : ‘ |
,‘couzcwn ) ! i . !
| oF(a-6) . : . '
! , . f | f
Figure 4-13 3320 ADVANCE PULSE WAVEFORMS
a. MANUAL ADVANCE
Pin 6 is held at a logic high by the +15Volt supply
The logical starting point in a discussion of the connected to it through (R-70) and (R-59). The out-
manual advance feature is to call attention to the put of this NOR GATE under these conditions is a
logic condition of pins 5 and 6 of NOR GATE logic low (0 Volts). This logic low is also felt at
(Z-5C). Pin 5 is held at a logic low by the ground pin 2 of (Z-5D). Since pin 1 of (Z-5D) is also at a
connected to it through the normally closed con- logic low, the output at pin 3 of (Z-5D) is a logic
tacts of the mechanism cam swtich (S-13) and (R-60). high (Figure 4-14).
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Figure 4-14. Manual Advance and Manual Reverse Tray Control Logic

When the manual advance button on the upper left
hand side of the projector or on the hand held re-
mote control is depressed, a ground is connected
to the junction of (R-70) and (C-56). This ground
is coupled to pin 6 of (Z-5C) through (R-59).

This means that the logic high which was on pin 6
has now become a logic low and (Z-5C) stops con-
ducting since pin 5 is also at a logic low. A logic
high (+15 Volts) now appears at pin 4 of (Z-5C)
and at Pin 2 of (Z-5D). (Z-5D) now starts to con-
duct and the logic high originally on pin 3 of (Z-5D)
now becomes a logic low. This low is coupled to
pins 12 and 13 of (Z-6A) through (D-3) as describ-
ed in the discussion on advancing with a 1000 Hz
cue pulse. The remaining sequence of events in
(z-8A), (R-67), (C-55), (Q-6) and (SO-1) are
indenticals when a 1000 Hz cue pulse is used to
advance a slide. (See Figure 4-12 and related
circuit description).

One difference exists between advancing with a
1000 Hz cue pulse and advancing with manual ad-
vance buttons. Advancing with a 1000 Hz cue
pulse will result in only one slide advance per
pulse regardless how long the pulse is sustained.
Advancing with either manual advance button will
result in continual slide advancing if the button
is held depressed. This is due to the action of

the advance mechanism cam switch (S-13 and NOR
GATE (Z-5C).

As stated previously, depressing the advance
button places a logic low on pin 6 of (Z-5C)
causing it to stop conducting and starting the
series of logic voltage changes which results
in a slide change. If the button was held de-
pressed and nothing else happened, (C-55)
would eventually charge, as in the case when
advancing with a 1000 Hz cue pulse, and only
one slide would advance. However about
400 ms after the tray advance solenoid oper-
ates, the cam switch (S-13) is opened by the
advance mechanism cam. This impresses a
logic high (+15V) through (R-72) and (R-60)
on pin 5 of NOR GATE (Z-5C) causing it to
conduct and produce a logic low at its out-
put, pin 4. This low is also impressed on
pin 2 of (Z-5D) and coupled with the low al-
ready on pin 1 of (Z-5D) causes (Z-5D) to
stop conducting. A logic high thus appears
at pin 3 of (Z-5D) and is coupled to pins 12
and 13 of (Z-6A) (Figure 4-12), producing a
low at pin 11 of (Z-6A). This allows (C-55)
to discharge to its normal state when no
advance signal of any kind is present. Thus
(C-55)is conditioned to react to the next
advance signal.
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With the advance button held depressed, this
signal appears when the advance mechanism
cam rotates enough to allow the cam switch
(S-13) to close again. This closure puts a
ground (Logic low) on pin 5 of (Z-5C). Coupled
with the low still on pin 6 of (Z-5C) because of
the depressed advance button, this low on pin 5
causes (Z-5C) to stop conducting. A high ap-
pears at its output causing a low at the output of
(Z-5D) and a high at the output of (Z-6A), which
in turn causes (Q-6) to conduct through solenoid
(SO-1) engaging the clutch on the advance mech-
anism to advance another slide. This sequence
of events will continue as long as the advance
button is held depressed. When the advance but-
ton is released, the original logic high reappears
on pin 6 of (Z-5C) causing it to remain conduct-
ing and in turn holding (Z-5D) shut off to await
the next advance signal. (See Figure 4-15 for
manual advance waveforms).

MANUAL REVERSE

. Three NAND GATES (Z-6B), (Z-6C) and (Z-6D)
are used in connection with the manual reverse
function of the CARAMATE 3320. Both (Z-6B)
and (Z-6C) function as NAND GATES while (Z-6D)
is wired as an inverter by tying its two inputs
together. (Figure 4-14). When power is initially

applied to the circuit board, C-54 charges
through (R-65) and impresses a positive

pulse on Pin 5 of (Z-6B) through (D-6). (Fig-
ures 4-12 and 4-14). At the.sametime a
positive 12 volts is impressed on pin 6 of
(Z-6B) by the +15 Volt power supply conducting
current through (R-63), (D-5) and (R-T1).
These two positive voltages represent logic
highs and cause (Z-6B) to conduct producing
a logic low at its output, pin 4. This low is
coupled to pin 2 of (Z-8C) forcing it to remain
turned off to produce a logic high (+15 V) at
its output, pin 3. This high is coupled back
to pin 5 of (Z-6B) and together with the high
on pin 6 of (Z-6B) holds (Z-6B) in its con-
ducting condition, sustaining the logic low at
its output which in turn holds (Z-6C) cut off
and prevents (Q-6) from conducting through
(SO-1). This action serves two functions:

1. Establishes the proper condition
for (Z-6B) and (Z-6C) to function
properly for manual reverse.

2: Prevents the projector from
cycling one slide in reverse when
it's first turned on.
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(Z-6D) is conditioned by the ground (Logic Low)
applied to pins 8 and 9 through the normally
closed contacts of the advance mechanism cam
switch (S-13). The output of (Z-6D) is therefore
a logic high (+15V) which is coupled to pin 10 of
(z-6C).

Depressing the reverse button on the upper-left - =<
hand side of the projector or on the hand held re-
mote control puts a ground on the junction of
(C-68) and (R-71). This results in stopping cur-
rent flow through (R-63) and (D-5). The voltage
on Pin 6 of (Z-6B) thus disappears and Pin 6 is
connected to ground through (R-64) and (R-63).
This changes the logic condition on Pin 6 from
high to low and stops (Z-6B) from conducting. A
logic high now appears at Pin 4 of (Z-6B) and is
coupled to Pin 2 of (Z-6C) and also to the base of
(Q-6) through (R-68). This high causes (Q-6) to
conduct for approximately 400ms through the
tray advance solenoid (SO-1). The solenoid thus
operates and allows the tray advance clutch to en-
gage and start through a tray advance cycle. The
400ms conduction time for (Q-6) is necessary so
front/rear cam will be properly conditioned to
cause the index arm to move the slide tray in
reverse rather than forward.

REVERSE CAM
BUTTON

POINT ‘ 200 mMs

The 400ms conduction time for (Q-6) is es-
tablished by (Z-6C), (Z-6D) and the advance
mechanism cam switch (S-13). As mentioned
above, the logic high at the output of (Z-6B)
when the reverse button is depressed, ap-
pears on pin 2 of (Z-6C) as well as the base
of (Q-6). Coupled with the logic high al-
ready on Pin 1 of (Z-6C) this high causes
(Z-6C) to conduct and produce a logic low
at its output. This low is coupled back to
pin 5 of (Z-6B) and holds (Z-6B) cut off with
the result that the logic high remains at the
output of (Z-6B) to keep both (Z-6C) and
(Q-6) conducting.

Approximately 400ms after the tray advance
solenoid operates, the contacts of the advance
mechanism cam switch (S-13) open. This
removes the ground from pins 8 and 9 of
(Z-6D) and allows the (+15V) power supply to
conduct current through (R-63), (D-4) and
(R-72). A +12 Volts now appears on pins 8
and 9 of (Z-6D) and pin 6 of (Z-6B). This
+12 Volts represents a logic high and causes
(Z-6D) to conduct resulting in a logic low at
its output, pin 10. Pin 1 of (Z-6C) now also
goes to a logic low condition and (Z-6C)
stops conducting to produce a logic high at
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its output, pin 3. This high is coupled back

to pin 5 of (Z-6B) and, together with the high
impressed on pin 6 by the open cam switch
causes (Z-6B) to conduct. A logic low now ap-
pears at the output of (Z-6B) and is coupled to
the base of (Q-6) and to pin 2 of (Z-6C). Thus
(Q-6) stops conducting, the tray advance solenoid
releases and (Z-6C) is held cut off. The advance
mechanism clutch will finish its cycle and release
with the result that the projector will have moved
the slide tray one slide in reverse.

If either manual reverse button is held depressed,
the entire cycle described above will repeat it-
self when the contacts of the advance mechanism
cam switch (S-13) close and reestablish the
ground on pin 6 of (Z-6B) and pins 8 and 9 of
(Z-6D). (See Figure 4-16) for manual reverse
waveforms).

SELECT

Depressing the select button connects a ground to

the collector of (Q-6) which provides a con-
duction path for the tray advance solenoid
(SO-1). The solenoid will thus remain oper-
ated as long as the select button is held de-
pressed. (Figures 4-12 & 4-14). The con-
tinuously operated solenoid operates a
mechanical linkage which prevents the ad-
vance mechanism clutch from remaining
engaged through a complete cycle of slide
advance. This linkage releases the clutch
as soon as the slide lifter reaches its upper-
most position. The select button also dis-
engages the index arm so the slide tray will
not advance or reverse.

5. AUTO-STOP DETECTOR AND TAPE DRIVE

The Auto-Stop detector circuit consists of
transistors (Q-9), (Q-10) and (Q-11), Diode
(D-12), Auto-Stop Solenoid (SO-2) and the
tape deck spindle switch (S-14), mounted
under the take-up spindle on the tape deck
(Figure 4-17).
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Figure 4-17. Auto-Stop Detector-Driver

With a tape cassette in the projector and either the
Play, Rewind or Forward button depressed, tape
is transported through the projector, the take up
spindle rotates and the spindle switch (S-14) initi-
ates a signal which keeps (Q-11) shut off and pre-
vents the auto-stop solenoid (SO-2) from operating
and releasing the tape transport mechanism.

Since the spindle switch (S-14) continuously opens
and closes when the take-up spindle rotates, it
applies a square wave which fluctuates between
ground and +. 8 Volts to the base of transistor (Q-
9). The result of this is the turning of (Q-9) off and
on to produce an amplified, slightly distorted
square wave at its collector. This square wave is
rectified by (D-9) and a square wave greatly re-
duced in amplitude but riding on a positive D.C.
Voltage (+.7V), is applied to the base of (Q-10).
(Q-10)is now biased to operate close to saturation
and the small amplitude square wave applied to

to its base either allows it to conduct to saturation
(positive going portion of square wave) or to re-
duce its conduction (negative going portion of
square wave). When (Q-10) conducts at saturation,
the voltage at its collector is very low - about +. 06
Volts D.C. This voltage holds (Q-11) cut-off and
the auto-stop solenoid (SO-2 is prevented from

Rev B 8/80

operating. When the negative portion of the square
wave appears at the base of (Q-10) and reduces its
conduction, its collector voltage immediately jumps
to about +. 2 volts D.C. and then gradually increases
to about +. 6 volts D.C. because of the charging action
of C-66). However, neither voltage is sufficient to
bring (Q-11) out of cut-off. At this point in time the
positive portion of the square wave appears at the
base of (Q-10) and forces it into saturation, reduc-
ing the collector voltage and holding (Q-11) cut off.
So, as long as tape is transported through the mach-
ine, (Q-11) is held cut-off and the auto-stop solen-
oid cannot operate to release the tape transport.
(See Figure 4-18 for auto-stop waveforms).

When the end of the tape is reached, either ina
forward or reverse direction, the take-up
spindle stops and the spindle switch ceases ap-
plying the square wave to the base of(Q-9). The
signal disappears from the collector of (Q-9)
and the base of (Q-10) and the voltage on the
base of (Q-10) drops. The voltage on the col-
lector of (Q-10) immediately increased to +.2
Volts D.C. and then gradually increases due

to the charging action of (C-66). Now, however,
since there is no signal present, (C-66) continues
charging to allow the voltage on the connector
of (Q-10), Base of (Q-11) to go past +. 6 volts.

4-13
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When the voltage reaches approximately 1.2 volts Transistor (Q-8) is placed in the circuit to provide
D.C. (Q-11) conducts through the auto-stop solenoid a relatively constant voltage for the tape drive
(SO-2) causing it to operate and activate the mech- motor (M-2) should the supply voltage vary above
anism which releases the tape transport mechanism. or below its nominal value or should the tape drive
This action also removes power from (Q-10), (Q-11) motor be presented with varying load conditions.

and the tape deck motor circuits.

3320 AUTO-STOP CIRCUIT
D. C VOLTAGE LEVELS-Taken With Triggered Scope
Trigger Derived From (J6)Pin 3
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3330 PLAY ONLY - WITH STOP PULSE

Circuitry in the Caramate 3330 Models may be 4, Tray Control Logic (Section IV, Para. 4)
divided into seven basic functions. These include a. Manual Advance

the five functions previously discussed as part of b. Manual Reverse

the Caramate 3320 Models as well as two additional c. Select

functions associated with the stop pulse feature:
5. Auto-Stop Detector (Section IV, Para. 5)

6. Stop Pulse Detection
Additional circuits or circuits which differ from

7. Tape Drive Control Logic those previously employed.
Identical circuits previously described are as 1. Tray Control Logic
follows:

2. Stop Pulse Detection

1. Power Supply Section IV, Para. A.1l)
3. Tape Drive Control Logic

2. Audio Circuits (Section IV, Para. A.2)
Note: Component References may skip to adjacent

3. Advance Cue Detection Circuits (Section IV, or other diagrams. See Figure 6-18 for complete
Para. 3) schematic.
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1. TRAY CONTROL LOGIC CIRCUITS

The Tray Control Logic Circuits in the 3300
models are identical to those in the 3320 Models
with one exception. The output from the 1000Hz
Filter, Pin 9 of (Z-3D), in the 3330 Models
is fed into an advance ramp detector (A-4A)

(Figure 4-19), instead of two NOR GATES
(Z-5A) and (Z-5B) and a rectifier circuit
(D-1) and (D-2) as in the 3320 models (See
Figure 4-10).
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Y o=
TO CAM TO (Z-7A)
SWITCH PIN S
Figure 4-19. Cue Pulse Tray Control Logic

This is done since (Z-5A) and (Z-5B) are now
needed for the tape drive control logic circuits
(See Figure 4-23) and only three of the four
sections of (Z-4) are needed for the Stop Pulse
Detection Circuits (See Figure 4-21).

With the 1000Hz input to Ramp Detector (Z-4A)
its output is a gradual increasing positive volt-

age, much the same as that produced by the
rectifier Circuit (D-1) and (D-2) in the 3320
models. (See Figure 4-13 and 4-20). This
positive voltage is recognized by NOR GATE
(Z-5D) as a logic high causing it to conduct
and produce a logic low at its output, Pin 3.
From this point, the operation of the re-
mainder of the circuit is identical to that

in the 3320 models.



CARAMATE 3300
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Figure 4-20 3330 ADVANCE PULSE WAVEFORMS

2. STOP PULSE DETECTION CIRCUIT

Stop Ramp Detector (Z-4D) (Figure 4-21).

The Stop Pulse Detection Circuit consists of This circuit is identical to the 1000Hz filter
the 150Hz filter {£-4B) and (Z-4C) and the circuit (Z-3C) and (Z-3D).
(b 16)
AND
fue @D
STOP RAMP (& |

DET ECTOR N

150 HZ FILTER |

Figure 4-21 150Hz FILTER AND RAMP DETECTOR
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and the advance ramp detector (Z-4A) except fed into the Cue preamplifier (Z-3A) and
it is tuned to 150 Hz rather than 1000 Hz. (See (z-3B) (Figure 4-8). The output of the Cue
Section IV, Para A.3 and Para B.1 and Preamplifier is fed through (R-45) and
Figure 4-9). The output of this circuit is a (C-45) to the 1000 Hz filter where the ad-
gradually increasing positive voltage which vance pulses are detected, and also through
will eventually turn on NOR GATE (Z-7B) (Des- (C-46) and (R-48) to Pin 13 of (Z-4B) where
cribed under Tape Drive Control Logic circuits). the Stop pulses are detected. When a stop
pulse is present on the tape, the 150 Hz
The 150 Hz Stop Pulses Recorded on Channels 3 filter recognizes it and produces an output
and 4 of the magnetic tape are picked up by the at Pin 4 of (Z-4C) which causes (Z-4D) to
second channel of the tape head (H-1, Ch. 2) produce its positive going output and subse-
along with the 1000 Hz advance pulses and are quently turn on NOR GATE (Z-7B) (See
Figure 4-22 for waveforms).
Machine in stopped 3330 Stop Pulse Circuit
Condition Stop A.C. Voltages Connection
gzls;t lgvilgsl;:s/}’m 1 of (Z-7) connected to Pin 14 of (Z-7) ;I;I;Zovl)d
ms 14ms 21ms 450ms
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A | | |
Pin 13(Z 4) -
671 .6 -~ > W
i | |
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\/ /I U/ TN\
| | [

70 | } e » .
| | |
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| Beg';?ﬁ;g‘it 50 pm s 1 fec 1.5]sec 20sec 2.5lsec 3.0sec
|
|
]
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l
|

K av;
68 (z4)Pin 10 |
ov

Figure 4-22. 3330 Stop Pulse Circuit Waveforms

3. TAPE DRIVE CONTROL LOGIC CIRCUIT

The Tape Drive Control Logic Circuit is used in The heart of this circuit is the Bistable Multi-
conjunction with the Stop Pulse Detecting Cir- vibrator or "Flip-Flop'' circuit (Z-7A) and
cuit and the Tape Pause Restart Button to stop (Z-7B). When power is initially applied to
and start the tape drive motor (M-2)(Figure 4-23). the projector this multivibrator must be con-

ditioned to allow the tape drive motor
(M-2) to run. This is accomplished by ap-
plying a positive pulse developed across
(R-65) by (C-54) charging through it, to

4-17
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Pin 9 of NOR GATE (Z-7A). This logic high
produces a logic low at the output of (Z-7A),
Pin 13, which is coupled back to Pin 2 of
(Z-7B). Together with the lows already on
Pins 3, 4 2nd 5 of (Z-7B) this low holds NOR

GATE (Z-7B) cut off and guarantees a logic
high at its output, Pin 1. The base of (Q-8)
and Pin 12 of (Z-7A) are now held at a high
and both conduct allowing the tape deck motor
to run and maintaining a low at the output of
(Z-7A), Pin 13, respectively.

o) |-¢
RE5 cs4
47K 1,16

To
(s-15)

TAPE DRIVE CONTROL LOGIC

T0
(z-48) - <
PIN13 R73 R74 R82 DI6 148y

0 10K 22K 22K IN3064

REMOTEY VN

PAUSE / R @
RESTART cs8 32

BUTTON I 47K 5

04

———____—_—_m_—[ 12,

] B_13)25

Logic Lows -L 10
(z-4D)

and Highs -H PiNTO | W2

indicated are
e . cés L
those existing R92 1006y T
. . 47K =r
with no signal .
applied.

T0
BASE
OF
(Q-10)

Figure 4-23. Tape Drive Control Logic

Now when a 150 Hz Stop Pulse is introduced into
the projector, the Stop Ramp Detector (Z-4D)
produces its positive output at Pin 10, which turns
(Z-7B) on and produces a logic low at its output,
Pin1l. This low cuts off both (Q-8) and (Z-7A).
The tape deck motor now stops running and the
output of (Z-TA) goes high. Coupling this high
back to Pin 2 of (Z-7B) keeps this NOR GATE
conducting and holds its output low to keep (Q-8)
cut off and the tape deck motor stopped.

(Figure 4-24).

The high on Pin 13 of (Z-7A) is also connected to
the base of (Q-7) causing it to conduct through the
red light emitting Diode (D-11) located on the front
panel next to the "'"Tape Pause/Restart Button''.
The diode now lights to indicate that the tape deck
motor has been stopped.

Due to its conduction, a positive voltage appears
at the emitter of (Q-7) which performs two very
important functions. First, it is connected
through (D-10), (R-89) and (R-92) to the base of
(Q-10) to keep (Q-10) conducting. Second it is con-
nected through (D-10), (R-89), (R-32) and (D-16) to
Pin 13 of (Z-4B) to force it into saturation. With
the tape deck motor stopped, it is necessary to
keep (Q-10) conducting to prevent the Auto-Stop
Solenoid from releasing the tape transport mech-
anism. When the tape transport is restarted by
depressing the ''Tape Pause/Restart Button'' and
(Q-"7) stops conducting (C-65) holds the base of
(Q-10) positive momentarily until the tape trans-
port comes up to speed and the tape deck spindle
switch supplies the proper signal to keep (Q-10)
conducting (Figure 4-24).

(See Auto-Stop Detector and Tape Drive descrip-
tion, (Section IV, Para A-5).

4-18 5/81

The purpose of forcing (Z-4B) into saturation
is to prevent it from immediately responding
to 150 Hz Stop Pulses when the tape transport
mechanism is restarted. When the tape trans-
port is restarted, (C-65) holds (Z-4B) satur-
ated momentarily until the tape transport
comes up to speed. This insures that, in the
event an unusually long stop pulse had been
recorded on the tape, the tape transport will
not immediately stop as soon as it's re-
started due to the remainder of this long
pulse passing the tape head after restarting.

Restarting the tape transport after it has been
stopped by a Stop Pulse is accomplished by
depressing either the "Tape Pause/Restart"
button located on the front control panel of
the projector or the '"Pause/Restart' button
on the hand held Remote Control. This action
puts a ground at the juction of (C-58) and
(R-73) and couples a negative pulse, due to
the charging action of (C-58), through (R-82)
to Pin 9 of (Z-5A) and Pin 13 of (Z-5B)
(Figure 24. (Z-5B) is not aff ected by this
pulse since a high remains on Pin 12. However,
(Z-5A) is turned off since Pin 8 is also low,
and a positive pulse is transmitted from its
output, Pin 10, to Pin 11 of (Z-7A). The out-
put of (Z-7A), Pin 13, now goes low, turning
off (Q-7) and (Z-7B). L.E.D.(D-11) goes out
and the output of (Z-7B), Pin 1, goes high,
holds (Z-7A) on and turns (Q-8) on to allow
the tape deck motor to run. Depressing
either Pause-Restart button again will mom-
entarily turn (Z-5B) off and Reverse the con-
dition of (Z-7A) and (Z-"7B) to stop the tape
deck motor and light (D-11) again. (See Figure
26 for Waveforms).
NOTE: See (Figures 4-27 and 4-28) for Manual
Advance and Reverse Waveforms.
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3330 Stop Pulse Circuit
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3330 Manual Advance (Held)
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3330 Manual Reverse (Held)
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Figure 4-28. 3330 MANUAL REVERSE WAVEFORMS

C. 3350 RECORD/PLAY - WITH STOP PULSE 1. POWER SUPPLY
Circuitry in the Caramate 3350 Models is
bagically the same as that found in the 3320 and The DC power supply in the 3350 Models
3330 Models. Most of the circuitry has al- Figure 4-29) is the same as that used in the
ready been described. In this section, only 3320 and 3330 Models with the exception that
circuit variations or circuits which are en- it produces two unregulated voltages of +20
tirely different will be discussed. volts and +14 volts, and one +15 volt regulated

voltage. (See 3320 PLAY ONLY-NO STOP
PULSE - DC POWER SUPPLY, Figure 4-4)
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+ 20V
T R191
AN\~ > +14v
270 T
R 190
z10 |2 > + 15V ]
- 3 C 146
\Lp 51 C145 T a7
I_ C 141 ,047 16V
<__B 5-2 E ,047
cu2 =
.047 .
, P5-3 T Figure 4-29., D.C. Power Supply
<
2. AUDIO CIRCUITS RECORD MODE
Unlike the Audio Amplifier in the 3320 and 3330 (Record and Play buttons depressed and the
Models, which uses discreet (Individual) compon- Microphone plugged in). All contacts of the
ents, the Audio Amplifier in the 3350 Models Record switch (S-1) and the Microphone
employs an Integrated Circuit Chip as a Preampli- switch (S-2) transfer from the Play (P)
fier (Z-1A) and Equalizing Amplifier (Z-1C) (Fig- position to the Record (R) position. (Audio re-
-ures 4-30 and 4-31). Voltage Regulator (Z-1B) cording cannot be accomplished unless both
provides a regulated +10 volt supply for these two (S-1) and (S-2) are operated.) Contacts
stages of amplification to improve the signal-to- (S-1B) and (S-2D) switch the input of (Z-1A)
noise ratio when they are used in the record mode. from the Play/Record head (H-1) to the Micro-
phone jack (J-16) (Figure 4-30). Contacts
PLAYBACK MODE (S-1F) and (S-2F) change the equalization of
the Equalization Amplifier (Z-1C) from Play-
The output from Pin 13 of (Z-1C) is fed into the back to Record Equalization and also feed the
high pass filter circuit (Q-2) and (Q-3), which is output of (Z-1C) to the Record Signal Detector
identical to the high pass filter used in the 3320 (Q-1) and the Play/Record Head through
and 3330 Models. From the high pass filter the (C-25), (R-60) and Switch contacts (S-1D)
signal is then fed through the Volume/Tone con- and (S-2E) (Figures 4-30, 4-31; and full
trol network to the output amplifier which is schematics.

basically the same as the output amplifier used in
the 3320 and 3330 Models. (Figure 4-32). See
Audio Circuits, Section IV, Para A-2, 3320.

T0 (R-11)

3.
>

PREAMP

oY I 'l‘ (z-m)'L
(R-60) | ) '7:‘152 PIN 1
180 pf:50V
Rev B 8/80 Figure 4-30. Audio Preamplifier and Voltage Regulator
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The Record Signal Detector (Q-1) produces a the changes in amplitude of the input signal
variation in light intensity in the Red, Audio introduced into the amplifier through the
Record L. E.D. (D.1) which corresponds to microphone jack (J-18) (Figure 33).
7
R3Z
§47K
p B
wn
° PS6514 |,
a
=
FROM_ |
(S1-F)
5>
(FROM :;1:?“2
Z1-C .3 v
Pin 1:)3 P-P
R32
—9
':....f 10k
o |
TONE
VOLUME
CONTROL ‘
gy fare AWl T T T
BLk e |
P7-1 J7-1 D1
+ 14v4——-—-"——0—0—--}w14 BRN ]
|Audio Record LED]
Figure 4-33. Record Signal Detector
Switch contacts (S-1A) and (S2-B) condition the Switch contacts (S-1H), (S-2H) and (S-1K),
Automatic Level Control Amplifier (Z-1D) to (S-2J) condition the output amplifier (Z-2)
regulate the output signal level of (Z-1C) thus pre- so it functions as a bias oscillator in the
venting any possible overdriving of the tape head record mode. The output of approximately
(H-1) in the event an unusually high level signal 57K Hz is coupled to the Play/Record Head
is applied to the amplifier at the microphone (H-1) through the bias level adjusting po-
jack (J-16) (Figure 4-34). tentiometer (VR-3, capacitor (C-53) and

switch contacts (S-1D) and (S2E). Bias
frequency and level are not critical and ad-
justments will be covered in the Electronic
Adjustments and Specifications section.
(Figure 4-35).
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3. TRAY CONTROL LOGIC CIRCUITS

The basic tray control logic circuits in the
3350 Models function the same as those in the
3330 Models (See Tray Control Logic Circuits,
Section IV, Para. A.4., 3330). However,
since the 3350 Models also must be able to re-
cord advance pulses, a timing circuit (Z-8B)

and an additional NAND GATE (Z-9B)
have been added. Also (Z-6A) has been
wired in conjunction with (Z-9A) to form
a bistable Multivibrator or Flip-flop Cir-
cuit (Figure 4-36).
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with no signal applied.

PLAYBACK MODE

The 1000 Hz Advance Pulses are processed the
same as in the 3320 and 3330 Models. (See Ad-
vance Cue Detection Circuits, Section IV,

Para. A.3. 3320). The positive output (Logic
High) of the advance ramp Detector (Z-4A) pro-
duces a logic low at the output of (Z-5D). This
low continues for about 600 ms and is applied to
Pin 1 of (Z-6A) and Pin 12 of (Z-9B). As a re-
sult, both stop conducting for about 600 ms and
produce logic highs at their outputs for this dura-
tion (Figure 4-37). These two highs are coupled
to Pins 8 and 2 respectively of (Z-9A) and to-
gether with the logic high already on Pin 1 of
(Z-9A) cause it to conduct and produce a low at
its output, Pin 9. Coupled back to Pin 2 of (Z-64A),
this low guarantees that (Z-6A) will remain cut
off for 600 ms.

The 600 ms high at the output of (Z-6A) is also
coupled through (R-171) and (C-131) to the base of
(Q-6) to advance one slide (See Tray Control
Logic Circuits, Section IV, Para. A.4. 3320).

When the 450 ms, 1000 Hz Cue Pulse ends and
the positive voltage output from (Z-4A) drops
off (Figure 4-37), a logic high reappears at the
output of (Z-5D). This high cannot start
(Z-6A) conducting since the logic low output
from (Z-9A) is holding if cut off. However,
the high does allow (Z-9B) to conduct and its
output goes low. This cuts off (Z-9A) and its
output goes high and now allows (Z-64A) to
conduct. The output of (Z-6A) goes low and the
entire circuit is now ready to respond to the
next cue pulse.

During the above sequence, the logic high
which had appeared at the output of (Z-9B)
started the timer (Z-8B) through its cycle.
However, the timer cycle is about 500 ms so
it completes its cycle before the logic high
reappears at the output of (Z-5D) and so has
no affect in the circuit when the circuit is
triggered by a 1000 Hz cue pulse.

R162&R 161
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Figure 4-37.

MANUAL ADVANCE

When advancing slides in the 3350 Models by de-
pressing the Advance button (S-10) the timer cir-
cuit (Z-8B) does become a determining factor in
the operation of the Tray Control Logic Circuit.
This is because a means must exist to time ad-
vance pulses in the record mode when the advance
button is depressed. Depressing the advance
button (S-10) starts the same sequence of events
in NOR GATES (Z-5C) and (Z-5D) as described
under MANUAL ADVANCE, Section IV, Para.
4.A. 3320, with the end result that one slide ad-
vances. However, due to the 500 ms cycle time
of the timer (Z-8B) and the addition of NAND
GATES (Z-9B) and (Z-9A), neither the release of
the advance buttons (S-10) nor the opening of the
cam switch (S-13) will reset the circuit as in the
3320 and 3330 Models (Figure 4-36).

The logic low which appears at the output of
(Z-5D) cuts off (Z-6A) and (Z-9B) and causes
(Z-9A) to conduct and hold (Z-6A) cut off. The
logic high at the output of (Z-6A) turns (Q-6) on.
and one slide advances.

The logic high now at the output of (Z-9B) starts
the timer (Z-8B) through its cycle. A logic high
appears at Pin 3 of the timer due to the coupling
action of (C-122), and since (Z-8B) is an inverter,

[

3350 Advance Pulse Waveforms

a logic low appears at its output, Pin 4.
This low is coupled directly to Pin 13 of
(Z-9B) and holds it cut off until (C-122)
charges through (R-134), (R-135) and (R-136).
The correct combination of these resistors

is chosen to produce a timer cycle of about

500 ms.

When (C-122) becomes charged, the logic
high on Pin 3 of (Z-8B) disappears and Pin 3

reverts. to ground potential.

A logic high

thus appears at Pin 4 and is coupled to Pin 13

of (Z-9B).

Since a high exists on Pin 11 of

(Z-9B) and Pin 12 has gone high by now,
either by the release of the advance button
(S-10) or by the opening of the cam switch
(5-13), (Z-9B) conducts and puts out a logic

low which cuts off (Z-9A).

The output of

(Z-9A) now goes high and allows (Z-64) to

conduct.

Its output goes low and the circuit

is now ready to respond to the next advance
signal (Manual or Cue Pulse) (Figure 4-38).

The important thing to remember is that
this entire cycle has taken place in approxi-

mately 500 ms.

appears at the output of (Z-6A) for about
500 ms and a logic low appears at the output
of (Z-9A) for about 500 ms, all as a result
of the action of the timer (Z-8B).

In other words, a logic high
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Figure 4-38. Manual Advance Waveforms

RECORD MODE

(Record and Play Buttons depressed). The tray
control logic circuit functions identically in the
record mode as in the playback mode. However,
it is used to determine the length of the 1000 Hz
advance pulses to be recorded on the tape. De-
pressing the Manual Advance button (S-10) pro-
duces a 500 ms logic low at the output of (Z-9A)
as described above. This 500 ms low is what
initiates the action to produce the 500 ms advance
pulse.

The 1000 Hz Advance Cue Pulses are generated in
the 1000 Hz filter-oscillator (Z-3C) and (Z-3D).
This circuit is conditioned to be an oscillator by
(S-1E) section of the record switch when the record
button is depressed and the contact moves from
the (P) position to the (R) position. (Figure 4-39).

Record switch section (S1J) also moves from the

4-30

(P) position to the (R) position. This removes
the +15 supply voltage from the input of (Z-84)
(Coupled there through D-9) and transfers the
control of the input of (Z-8A) to the output of
(Z-94).

Now when the 500 ms low appears at the output
of (Z-94), it is coupled through (R-127) to Pin
9 of inverter (Z-8A) producing a logic high at
its output, which is in turn coupled to Pin 13
of (Z-3C). This causes the 1000 Hz filter-
oscillator to oscillate at 1000 Hz for 500 ms.
Its output is coupled through (R-118) to the base
of the emitter-follower (Q-5). The output of
(Q-5) is coupled through (C-103), (R-103)and
(S-1C)R) contact to the cue channel Record/
Play Head (H-1)}(CH-2). The result is the re-
cording of one 500 ms, 1000 Hz cue pulse on
the tape each time the advance button (S-10) is
depressed.
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MANUAL REVERSE

The Manual Reverse Circuit in the 3350 Models is
identical in operation to that in the 3320 and 3330
Models, (See Manual Reverse, Section IV, Para,
A.4.b. 3320). The only difference in these cir-
cuits is the use of Inverter (Z-8C) in place of
NAND GATE (Z-6D). This is because (Z-6D) is
now needed in the bistable multivibrator used to
control the timing of the Stop Pulses in the Record
Mode, and (Z-8C) is not needed for any other
function (Figure 6-17), manual Reverse functions
either in the Playback or Record Mode.

4. TAPE DRIVE CONTROL CIRCUIT

The basic tape drive control circuit in the 3350
Models functions exactly the same as that in the
3330 Models. (See Tape Drive Control Logic Cir-
cuit, Section IV, Para. B.3. 3330). The primary
difference is the addition of inverter (2-8D), Ca-
pacitor (C-132) and Resistor (R-175) which are
used in conjunction with the microphone ON/OFF
function. (Figure 4-40).

When the microphone is plugged in, the ON/OFF
switch in the microphone is inserted in place of
the normally closed contacts of the microphone
jack (J-17). With the switch in the ""ON' position,
a ground (Logic Low) is connected to Pin 11 of
(Z-7B). Since Pins 9, 10 and 12 are also low, the
output of (Z-7B) is a logic high which allows (Q-8)
to conduct permitting the tape drive motor to run.
When the switch is in the "OFF'" position, the
ground is removed from Pin 11 and the +15 supply

voltage is coupled to it through (R-164) and (R-175).

This logic high causes (Z-7B) to conduct and pro-
vide a logic low at its output, which cuts off (Q-8)

and stops the tape drive motor. The logic low
is also coupled to Pin 2 of (Z-7A) and along
with the lows on Pins 3, 4 and 5 cuts it off to
produce a logic high at its output. (Q-7) now
conducts, the Red LED (D-20) lights, and the
Auto-Stop circuit is over-ridden by the posi-
tive voltage to the base of (Q-10) from the
emitter of (Q-7). Thus, even though the tape
stops, the Auto-Stop Solenoid does not release
the tape drive mechanism.

When the Microphone ON/OFF switch is now
operated to the 'ON'' position, the ground is
reconnected to Pin 11 of (Z-7B). However,
(Z-7B) will not be cut off by this ground since
a high is held on Pin 12 by the output of (Z-7A).
Therefore a means must be employed to turn
(Z-T7A) on and change its output to a low to

cut off (Z-7B) and allow (Q-8) to conduct again
so the tape drive motor can run. This is where
the inverter (Z-8D), Capacitor (C-132) and Re-
sistor (R-175) come in.

The ground which is introduced into the cir-
cuit above is also immediately coupled to Pin
13 of (Z-8D) through (R-175) and (C-132). This
logic low is inverted to a logic high by (Z-8D)
and applied to Pin 3 of (Z-7A) causing it to
conduct and produce the desired logic low at
its output to cut (Z-7B) off and make its out-
put go positive. Eventually (C-132) charges
fully, the logic high reappears at the input of
(Z-8D), is inverted to a logic low at its out-
put and conditions (Z-7A) to respond to the
next stop information.
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RECORD MODE

The Stop/Restart button (S-1) is what initiates
the action which results in Stop pulses being re-
corded on the tape. Since this is the case, the
tape drive control circuit must be disabled in
the record mode so the tape deck motor won't
stop each time the Stop/Restart button (S-1) is
depressed to record a Stop Pulse. This is ac-
complished by connecting the +15 supply volt-
age through the (S1J) (R) contact of the Record
switch and diode (D-18) to Pins 12 and 8 of (Z-54)
and (Z-5B) respectively. (Figure 4-39). This
continuous logic high overrides the Stop/Restart
Pulses which are normally applied there when
the Stop/Restart button is depressed.

5. STOP PULSE DETECTION CIRCUIT

PLAYBACK MODE

In the Playback Mode, the stop pulse detection
circuit in the 3350 Models functions identically
as that in the 3330 Models. The 150 Hz pulses
which are amplified by the cue preamp (Z-34)
and (Z-3B) are fed through (C-107) and (R-109) to
Pin 13 of (Z-4B). The output of (Z-4C) is fed
through the (P) contact of Record Switch Section
(S-1G) to the Stop Ramp Detector (Z-4D) which
converts the signal to a positive going voltage
for wriggering (Z-7B) (Figure 6-17).

One difference exists in the way the stop pulse de-
tecting circuit is disabled when the machine is
started with the Stop/Restart button. As will be
described under Record Mode below, the Stop/
Restart button triggers a timer which causes
(Z-6D) to put out a logic high for 500 ms. This
high is coupled to Pin 13 of (Z-4B) and drives it
into saturation so it will not respond to any stop
pulse signals for 500 ms after the Stop/Restart
buiton is depressed. As is the case in the 3330
Models this is done to prevent the Stop Pulse De-
tecting Circuit from immediately responding to
150 Hz Stop Pulses when the tape transport
mechanism is restarted.

RECORD MODE

In the Record Mode, record switch section (S-1G)
transfers from the (P) to the (R) contact, which
conditions the 150 Hz Filter-Oscillator to be an
oscillator. The circuit will oscillate at 150 Hz

when a logic high is introduced on Pin 13 of (Z-4B).

This logic high is produced by the bistable multi-
vibrator (Z-9C) and (Z-6D) when the Stop/Restart
button is depressed. It remains on Pin 13 of
(Z-4B) for approximately 500 ms. A 500 ms,

150 Hz Stop Pulse is thus produced by the oscilla-
tor and is coupled through the (R) contact of (S-1G)
and R-157) to the base of emitter-follower (Q-5).
From the emitter of (Q-5) the 150 Hz, 500 ms
Stop Pulse is coupled through (C-103), (R-103) and
the (R} contact of (S-1C) to the cue channel tape
head where it is recorded on tape.

Rev., A 11/79

As mentioned above, the bistable multivibrat-
or is started through its 500 ms cycle by de-
pressing the Stop/Restart button, which in-
troduces a momentary logic low on Pin 6 of
(Z-8D). The momentary low is also applied
to Pin 1l of (Z-9B). The result is that both
of these NAND GATES stop conducting and
their outputs go high. Both highs are coupled
to inputs of (Z-9C) (Pins 3 and 5) causing it
to conduct and produce a logic low at its out-
put (Figures 4-36 and 4. 40). This low is
coupled back to Pin 5 of (Z-6D) to hold it cut
off, maintaining the logic high at its output.

The logic high at the output of (Z-9B) also
starts the timer (Z-8B) through its cycle as
described under Section IV, Para. A.4.a,
Tray Control Logic Circuits, Manual Advance.
The timer holds (Z-9B) cutoff for approxi-
mately 500 ms sustaining the logic high at

its output for this duration.

When the timer completes its cycle, a logic
high re-appears on Pin 13 of (Z-9B) allowing
it to conduct resulting in a logic low at its
output. This low cuts off (Z-9C), its output
goes high and allows (Z-6D) to conduct so its
output goes low.

The result of this sequence of events is the
sustaining of (Z-9C) conducting and (Z-6D)
cut off for 500 ms after which time they re-
turn to their normal condition. The 500 ms
logic high on the output of (Z-6D) causes the
150 Hz oscillator (Z-4B) and (Z-4C) to pro-
duce one 500 ms, 150 Hz Stop Pulse for re-
cording on the tape as described above.

6. ERASE AND CUE CHANNEL BIAS

A DC Erase Circuit is used for erasing in-
formation from both the Audio and Cue
Channels. Biasing for the cue channel
Record/Play Head is also DC.

DC Erase Current for the Cue Channel is sup-
plied when the Record button is depressed and
the contacts on the Record switch, Section
(S-1J) transfer from (P) to (R). This connects
the +15 supply voltage across (R-124), (D-12)
and the Cue Channel Erase Head (H-2). (D-12)
is a green L. E.D. which lights on the front

of the projector to indicate that the Record
button has been depressed and current is
flowing inthe Cue Channel Erase Circuit.
(Figure 41).

DC bias current is supplied for the cue chan-
nel Record/Play Head by the same switch
contacts through (R-126) and the Record
switch section (S-1C).

DC erase current for the Audio channel is
supplied through Record switch Section (S-1J)
and Microphone switch Section (S-2A) when
the microphone is inserted in the microphone
jack (J-16) and (J-17).
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It is possible to erase and record cue pulses,
both advance and stop, without affecting audio
already recorded on channels 1 and 2 of the

"Play" and '"Record'’ buttons. Advance
pulses are then recorded by depressing the
Manual advance button, and Stop Pulses by

tape. This is accomplished by leaving the - depressing the Stop/Restart button.
microphone unplugged and depressing the
g HETED
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Figure 4-41.

7. PRECONDITIONING CIRCUIT

The advance multivibrator (Z-6A)-(Z-9A) and stop
pulse multivibrator (Z-6D)-(Z-9C) (Figure 4-36),
the reverse multivibrator (Z-6B)-(Z6C) (Figure 6-
17), and the tape drive control multivibrator
(Z-7A)-(Z-7B) (Figure 4-40) must be all precon-
ditioned when the projector is first turned on to
insure that it won't immediately advance one slide,
reverse one slide or stop. Preconditioning is ac-
complished by inverter (Z-8E).

When power is initially turned on, pin 11 of (Z-8E)
initially feels a momentary ground (logic low) due
to the charging action of (C-126). This results in
a momentary high at its output, Pin 10. These
two logic levels perform all precond1t10n1ng of
the above four muiltivibrators.

The momentary low is connected directly to Pin 4
of (Z-9C) and Pin 1 of (Z-9A). This insures that
neither of these NAND GATES will conduct and
guarantees a logic high at their outputs. This al-
so guarantees a logic low at the output of (Z-6D)
and (Z6A) respectively. Thus these two multi-
vibrators are properly preconditioned when the
projector is initially turned on.

Erase

Cue

H2
ERASE HEAD

AUDIO

Circuit

The momentary high at the output of (Z-8E)
is connected to Pin 5 of (Z-7TA), and through
(D-16) to Pin 8 of (Z-6B) and Pin 11 of (Z-6C).
The high on these three gates insures that a
logic low will be at the outputs of (Z-7A) and
(Z-6B) and a logic high at the outputs of
(Z-7B) and (Z-6C) respectively. Thus

these multivibrators are properly precon-
ditioned when the projector is initially
turned on.

When (C-126) becomes fully charged, Pin 11
of (Z-8E) goes high since it is connected to
the +15 supply voltage through (R-141), and
the output of (Z-8E) goes low. These logic
levels estiblish the operating characteris-
tics of three of the four multivibrators in
question. The reverse multivibrator is un-
affected by the low output of (Z-8E) as it is
blocked by (D-16).

D. 3340 RECORD/PLAY - NO STOP PULSE

Circuitry in the Caramate 3340 Models is
virtually identical to that in the other Cara-
mate Models and has already been explained.
The following table lists the various circuits
under the model where the explanation appears.

Rev.B 8/80
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Circuit

AC Power Supply

Advance Cue Detection

Advance Ramp Detector

Auto-Stop Detector and Tape Drive
DC Power Supply

Audio Circuits

Tray Control Logic

Erase and Cue Channel Bias
Preconditioning Circuit

Model and Section

320 Section 3350 Section

X 1

X 3 X 3

X 4

X 5
X 1
X 2
X 3
X 6
X 7

Within the above listed circuits, there are three
Minor Variations that involve the Advance Cue
Detector Circuit, the Advance Ramp Detector
and the Auto-Stop Detector and Tape Drive.

1. ADVANCE CUE DETECTION CIRCUIT

The basic difference in the Advance Cue Detec-
tion Circuit is found in the logic circuit which
conditions the 1000 Hz filter-oscillator (Z-3C)
and (Z-3D) in the playback and record models.
In the Caramate 3350 models this conditioning
is done by inverter (Z-8A) (Figure 4-39) while
it is accomplished by a NOR GATE (Z-5A) in
the Caramate 3340 Models, (Figure 4-42).

PLAYBACK MODE. A continuous logic high is
applied to Pin 13 of NOR GATE (Z-5A) from
the +15 supply voltage through the (P) contact
of the record switch section (S-1J). This is
coupled through (R-110) to Pin 13 of (Z-3C) to
condition it to respond to incoming 1000 Hz

cue pulses.

RECORD MODE. When the Record and Play
buttons on the front of the projector are de-
pressed, the contact of the Record switch sec-
tion (S-1J) transfers from (P) to (R). This re-
moves the logic high from Pin 13 of (Z-5A) and
allows it to go low. Now control over (Z-5A) re-
verts to the output of (Z-9A), and (Z-5A) func-
tions as an inverter. The circuit now functions
identically as (Z-6A), (Z-9A) and (Z-8A) in the
Caramate 3350 Models.

2. ADVANCE RAMP DETECTOR

The only difference between the Advance Ramp
Detector in the Caramate 3340 Models and that
in the Caramate 3320 Models is in the use of

Inverters (Z-8D) and (Z-8A) (Figure 42) in
place of NOR GATES (Z-5A) and (Z-5B)
(Figure 10) wired as Inverters. The function
of the circuit is identical.

3. AUTO-STOP DETECTOR AND
TAPE DRIVE CIRCUIT

The microphone ON/OFF feature is the area
of difference in the Auto-Stop Detector and
Tape Drive Circuit in the Caramate 3340
Models (Figure 4-43).

A ground is supplied for the Tape Drive Motor
(M-2) Circuit through the normally closed
contacts of the microphone ON/OFF Jack (J-17).
When a microphone is inserted into this jack,
the ON/OFF switch on the microphone is
substituted for these contacts. In the "ON'
position, the contacts of the microphone
switch are closed and the ground is supplied
to allow the tape Drive Motor (M-2) to run.

In the "OFF' position, the Microphone Switch
contacts open, removing the ground and
stopping the Tape Drive Motor (M-2).

At the samre time, the positive voltage felt on
the Emitter of (Q-8) is coupled through the
Tape Drive Motor (M-2) and (R-184) to the
base of (Q-10). The positive voltage sustains
conduction of (Q-10) holding its collector at

a very low voltage and thus preventing (Q-11)
from conducting through the Auto-Stop Solen-
oid (SO-2). The effect of this is o prevent
this Solenoid from releasing the Tape Drive
Mechanism when the Tape Drive Motor (M-2)
is stopped by means of the microphone
"ON/OFF'" switch.
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CARAMATE 3300

SECTION V. ELECTRONIC ADJUSTMENTS AND SPECIFICATIONS

A,

OPERATIONAL TESTS
1. AZIMUTH ADJUSTMENT

2. AZIMUTH ADJUSTMENT (Alternate Method)

3. ADVANCE CUE PULSE TUNING AND SENSITIVITY-1000Hz

w

4. STOP CUE PULSE TUNING AND SENSITIVITY
5. AUDIO TESTS AND REQUIREMENTS
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-~ CARAMATE 3300

SECTION V
5. ELECTRONIC ADJUSTMENTS & SPECIFICATIONS

The electronic adjustments and specifications are sub-
divided into two sections.

1. Operational test - Performed with Specially
Programmed Singer Test Tapes (Kit SS 345).
These tapes provide all cue pulse and audio
frequencies and levels required to adjust and
check the operation of the Caramate 3300 Pro-
jectors without the need of additional signal
generators.

NOTE: All Singer Education Systems Test Tapes
have been held to extremely rigid Quality Control
Specifications. It is therefore suggested tiat only
these tapes be used for tests and adjustments as
levels on other standard test tapes may vary by
as much as 3db.

2. Circuit Tests-Are provided in the event that
difficulty is experienced meeting operational test
requirements. These tests will allow the tech-
nician to check and adjust electronic circuitry
apart from other functions of the machine. They
will also be helpful in troubleshooting the elec-
tronic circuits.

A. OPERATIONAL TESTS

1. Azimuth Adjustment - The Azimuth adjust-
ment is most easily made before disassembling
any part of the Caramate 3300 Projectors by
utilizing a test speaker or dummy 8ohm load
foreferably the speaker)., If a test speaker is
not available, an alternate method is des-
cribed in Section A. 2.

a. Insert an Azimuth Test Tape (Philips TC-A
6.3 Azimuth test 6300 Hz. or equivalent)
in the tape deck.

b. 'Plug an 8ohm Test Speaker (or 8chm dummy
load) into the speaker jack (J-14) on the left
side of the projector.

c. Connectan AC VIVM or an oscilloscope
across the test speaker.

d. Remove the plug from the left side panel
exposing the Azimuth adjusting screw.

e. Operate the "ON/OFF'" Switch (S-4) on the
front of the projector to '"ON''.

f. Depress the "PLAY' button on the front of
the projector.

g. Adjust the volume and tone controls for

comfortable audio output from the test
speaker.

§-2

h. With a #0 Phillips Screwdriver, adjust the
Azimuth adjusting screw for a maximum
reading on the VIVM or oscilloscope. After
adjustment , apply a drop of Glyptal
(Part No. 39490P1) to the head of the Azi-
muth Screw to lock it in place.

j. Depress the "Stop/Eject'" button twice and
remove the Azimuth Test Tape.

k. Replace the plug removed in Step(d)..

In order to make the remaining tests and adjust-
ments in this section, access must be gained to
the Circuit Board in the Caramate 3300 Pro-
jectors. This is accomplished as follows:

1. Remove seven screws from the back
panel and remove the back panel.

2. Slide the left side panel toward the rear of the
machine until the tabs on the top of the side
panel line up with the notches in the upper hous*
ing. Tip the top of the side panel out and lift
it up slightly to remove it from the main housing
of the projector.

2. AZIMUTH ADJUSTMENT (ALTERNATE
METHOD) '

a. Connect an AC VIVM or an oscillo-
scope to the tip and sleeve connections
of the speaker jack (J-14).

b. Perform steps (a) and (d) through (k)
of the Azimuth adjustment procedure
above.

NOTE: If the advance and stop cue circuits in

the Caramate 3300 under consideration are in
definite need of adjustment, Sections A. 3. and A. 4.
will provide the necessary details for doing so.
However, if the projector seems tc be func-
tioning properly and is only in need of check-

ing, refer to step level evaluation tests,

Section A. 6.

3. ADVANCE CUE PULSE TUNING AND
SENSITIVITY - 1000: HZ

a. Insert Singer Education Systems Test
Tape (SS 345C) into the tape deck.

b. Connect an AC VIVM or an oscillo-
scope between ground and the output
of the 1000Hz filter circuit by re-
ferring to the Chart below for the
specific model involved.
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CARAMATE 3300

Circyit Test Pointe are two minutes of a continuous 150Hz signal
_ . 3320 | 33301 3340 3350 recorded at -10db on tracks 3 and 4. This
Ground 54 72 79 2 signal is used for adjusting the stop cue
1000Hz Filter Output| 44 31 20 29 pulse tuning and sensitivity on the Caramate

3300 Projectors.

c. Operate the "ON/OFF" Switch (S-4) on the
front of the projector to "ON'". b. Operate the "ON/OFF" switch (S-4) on
: the front of the projector to "OFF".
d. Depress the "PLAY" button on the front of ‘
the projector. c. Connect the VIVM or Oscilloscope be-
tween ground and the output of the 150Hz
filter circuit by referring to the chart be-

. ; 1 mi , .
Note: The first 33 minutes of recorded inform low for the specific model involved.

ation on this tape are continuous 50 Hz signals

Yvhlch will have no affect on Caramate 3300 pro- Circuit ! Test Point
jectors. —
3330 | 33580
The next three minutes of recorded information Ground 72 2
is a continuous 1000Hz signal recorded at -10db 150Hz Filter Output | 71 27

on tracks 3 and 4. This signal is used for ad-
justing the advance cue pulse tuning and sensi-

. tivity on the Caramate 3300 Projectors.

d. Connect a jumper from the output of
the Tape Drive Control Logic Circuit to
the +15 supply voltage according to the
chart below.

e. The following chart is a breakdown of the
Potentiometers used for adjusting the
sensitivity and tuning of the advance cue

pulse circuit in the various Caramate 3300 Circuit ] Test Point
Models.
3330 {3350
Adjustment Potentiometer TDCL Circuit Output| 51 53
3320 | 3330 |3340 | 33350 +15 Supply Voltage 66 92

Sensitivity VR3|[VR3 |[VR4] VR 4

Tuning VR4 |VR4 |[VR5] VRS e. Operate the "ON/OFF' switch (S-4) on

the front of the projector to ""ON".
f. Adjust the sensitivity Potentiometer for a

minimum reading on the VIVM or Oscillo- f. Depress the "PLAY" button on the

scope connected in step b.

front of the projector.

g. Adjust the tuning Potentiometer for a maxi- g. The following chart is a breakdown of
mum reading on the VIVM or Oscilloscope. the Potentiometers used for adjusting the
sensitivity and tuning of the stop cue pulse
h. Adjust the sensitivity Potentiometer for a circuit in the 3330 and 3350 Models.
reading of 4 volts RMS (12 volts peak-to-peak)
on the VITVM or Oscilloscope.
Adjustment Potentiometer
jo Depress the "STOP/EJECT" button on the
front of the projector. 3330 3350
Sensitivity VR 5 VR 6
k. If the model being adjusted has no Stop Pulse Tuning VR 6 VR 7

feature, or if the Stop Pulse feature is func-
tioning properly and not in need of adjustment,
rewind the tape. Depress the "'STOP/EJECT"
button, remove the tape and proceed to Step
Level Evaluation Tests, Section A.6. Other-
wise, proceed with Stop Cue Pulse Tuning
and Sensitivity, Section A. 4.

h. Adjust the sensitivity Potentiometer for a
minimum reading on the VIVM or Oscillo-
scope connected in Step c.

j. Adjust the tuning Potentiometer for a maxi-

Note: See Alternate Method for Adjusting mum reading on the VTVM or Oscilloscope.

Advance Cue Pulse Tuning and Sens1t1v1ty
Record Models, Section A. 7.

k. Adjust the sensitivity Potentiometer for a
reading of 4 volts RMS (12 volts peak-to-
peak) on the VIVM or Oscilloscope.

4. STOP CUE PULSE TUNING AND
SENSITIVITY

m. Depress the "STOP/EJECT'" button on the

. . front of the projector.
a. Immediately following the three minutes

of continuous 1000 Hz signal recorded on n. Remove the jumper installed in Step (d) above.
tracks 3 and 4 of the test tape (SS-345C)
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If no further tests are to be made, rewind
the test tape. Depress the 'STOP/EJECT"
button on the front of the machine. Remove
the test tape and proceed to Step Level
Evaluation Tests, Section 6 Otherwise,
proceed to Audio Tests and Requirements
Secton A. 5.

Note: See Alternmate Method for Adjusting
Stop Cue Pulse Tuning and Sensitivity -
Record Models, Section A. 7,

5. AUDIO TESTS AND REQUIREMENTS

a.

h.

Immediately following the two minutes of con-
tinuous 150 Hz signal recorded on tracks 3 and
4 of the test tape (SS-345C) are two continuous
signals of 1000 Hz @ -6db & 150 Hz @ -6db, each
about 20 to 30 seconds long, recorded on tracks
3 and 4 of the test tape. These are referencec
signals which correspond to the ANSI Standard
Nominal Level for Advance & Stop pulses.
Caramate 3300 projectors should advance once
during the 1000 Hz signal and stop during the
150 Hz signal. If restarting is attempted, the
projector will immediately stop again and will
continue doing so until the entire 20 seconds of
150 Hz has finally passed by the tape head with
this stopping and starting action.

Connect the AC VIVM or Oscilloscope to the
tip and sleeve connections of the speaker jack
(T-14).

NOTE: A test speaker or dummy load may be
used for these tests by following the procedure
under azimuth adjustment (A., 1., (b) and (c).

Depress the "PLAY" button on the front of the
projector.

Immediately following the 20 seconds of the 150
Hz recorded on tracks 3 and 4 are 5 reference
signals of 20 second duration recorded on tracks
1 and 2. They are 150 Hz @ -6db, 1000 Hz @
-6db, 315 Hz @ -4db, 50 Hz @ -10db and 50 Hz
@ -6db.

The 150 Hz signal will have no significant affect
on the audio circuits.

The 1000 Hz signalat -6db should be audible
from the speaker and undistorted output of 6. 4
to 7.1 volts RMS (18 to 20 volts P-P) should be
obtainable by varying the volume and tone
controls.

The third signal of 315 Hz @ -4db is the ANSI
Standard Reference Level for audio. It should
be audible from the speaker and able to produce
an undistorted output of 6.4 to 7.1 volts RMS
{18 to 20 volts P-P) with the adjustment of the
volume and tone controls.

The fourth and fifth signals of the 50 Hz will also
have no affect on the audio circuits.

6.

3.

Depress the "'STOP/EJECT" button on the
front of the projector and rewind the tape
by depressing the rewind button. Remove
the tape from the projector.

STEP LEVEL EVALUATION TESTS

a.

b.

e,

Insert Singer Education Systems test tape
(SS-345A) into the tape deck.

Depress the "PLAY' button on the froat
of the projector.

The first two signals are 10 second reference
signals recorded on tracke 3 and 4 which provide
an immediate’check of the advance pulse circuits.
Caramate 3300 projectors should advance once
with each of these two 1000 Hz advance signals.

If desired, a quick check of the advance circuits
can be made at this time by making all test con-
nections specified in the Advance Cue Pulse
Tuning and Sensitivity 1000Hz, Section A. 3.

The next 10 seconds of recorded information is

a 315 Hz signal recorded at -4db on tracks 1 and
2. This is the ANSI Standard Reference Level for
audio. If desired, a quick check of the audio
circuits can be made at this time by making all
test connections specified in the Audio Tests and
Requirements, Section A. 5.

The next information is a series of 1000 Hz
pulses, each 440 milliseconds long but de-
creasing in level, recorded on tracks 3 and 4.
There are three pulses recorded at -3db,

three at -9db, three at -12db and so on in 3db
steps down to- 30db. These pulses are followed
by another three pulses at -3db. The Caramate
3300 projectors should advance one slide on
all pulses through the -21db level but should
not from -24db to -30db.

Refine the adjustment on the sensitivity pot-
entiometer to achieve this requirement. This
may require rewinding and playing this tape
several times and adjusting the sensitivity
potentiometer in increments until this re-
quirement is met.

Following the 1000 Hz pulses at -3db, fifteen
pulses are recorded which check the machine's
marginal operating characteristics. These are
three ""Long-Strong'' pulses of -3db for 520
milliseconds, three nominal level-short dura-
tion pulses of -6db for 380 milliseconds and
three "' Short-Weak'' pulses of -9db for 380
milliseconds, followed by six pulses, three of
950 Hz at -10db for 380 milliseconds and three
of 1050 Hz at -10db for 380 milliseconds,
which check the bandwidth of the 1000 Hz cue
pulse detecting circuitry. Caramate 3300 pro-
jectors should advance once for each of the
fifteen pulses.
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h. The next 15 pulses are 150 Hz and are used to

check the sensitivity and bandwidth of the Stop
Pulse Detecting Circuitry ONLY (the projector
will not advance with these pulses). The first

3 pulses are ""Long-5trong'' pulses of 150Hz at
-3db for 520 ms. These are followed by 3"Short
-Weak' pulses of 150 Hz at -9db for 380 ms.
Following these are 3 pulses of 150 Hz at -30db
for 520 ms. After these are 3 pulses of 142 Hz
at -10db for 380 ms.and 3 pulses of 158 Hz at
-10db for 380 ms. Caramate 3300 projectors
should stop on each of these pulses except the
three 150 Hz pulses at -30db for 520 ms.

The next three signals on this tape are 1000 Hz
at -10db, 150 Hz at -10db and 150 Hz at -6db,
each 20 to 30 seconds in duration, recorded-on -
tracks 3 and 4. These signals may be used for
checking and adjusting the advance and stop
circuits according to Sections A, 3. and A. 4.
respectively of these instructions.

The last two signals are ANSI Standard Ref-
erence signals of 315 Hz @ -4db recorded on
tracks 1 and 2 and 1000 Hz @ -6db recorded on
tracks 3 and 4. These may be used for a final
verification of the audio and advance circuits
respectively!

ALTERNATE METHOD FOR ADJUSTING

ADVANCE CUE PULSE TUNING AND

SENSITIVITY - RECORD MODELS

a.

This procedure allows the technicians to ad-
just the Advance Cue Pulse Circuitry in
Record Models Only without the use of special
test tapes or signal generating equipment.
However, a frequency meter will be required
to make the following adjustments.

Insert a dummy Record cassette or blank
record tape in the tape deck.

Connect Pin 5 of plug (P-9) to ground.

Connect the frequency meter and a VIVM or
Oscilloscope between ground and the output
of the 1000Hz Filter/Oscillator (Z-3D) by
referring to the chart below.

Circuit Test Point
3340 3350

Ground 79 2

Filter/Osc. Qutput 20 29

Depress the "PLAY" and "RECORD" buttons
on the front of the projector.

Depress and hold the Manual Advance Button
on the upper left side of the projector.

Adjust (VR-4) for a minimum reading on the
VTVM or Oscilloscope connected in Step (d).

Adjust (VR-5) for a reading of 1000Hz on the
frequency meter connected in Step (d)
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8.

j. Adjust (VR-4) for a reading of 4 volts RMS
(12 volts peak-to-peak) on the VIVM or
Oscilloscope.

k. Depress the "STOP/EJECT" button on the
front of the projector.

If the Stop Cue Pulse Tuning and Sensitivity
are to be adjusted, proceed to Alternate
Method for Adjusting Stop Cue Pulse Tuning
and Sensitivity-Record Models, Section A. 8.

Otherwise, depress the ''STOP/EJECT"
button, remove the dummy cassette or
blank tape and proceed to Step Level
Evaluation Tests, Section A. 8.

m.

ALTERNATE METHOD FOR ADJUSTING STOP
CUE PULSE TUNING AND SENSITIVITY -
RECORD MODELS

a. This procedure allows the technician to ad-
just the Stop Cue Pulse Circuitry in Record
Models Only without the use of special test
tapes or signal generating equipment. How-
ever, a frequency meter will be required
to make the following adjustments.

b. Insert a dummy record cassette or blank
record tape in the tape deck.

¢. Connect test point 98 to ground.

d. Connect the frequency meter and a VIVM
or Oscilloscope between ground and test
point 27 (output of the 150Hz filter/
Oscillator).

e. Depress the "PLAY'" and "RECORD"
buttons on the front of the projector.

f. Adjust (VR-6) for a minimum reading on
the VIVM or Oscilloscope connected in ,
Step (d). :

Adjust (VR-7) for a reading of 150Hz on the
frequency meter connected in Step (d).

kA

&

Adjust (VR-6) for a reading of 4 volts
RMS (12 volts peak-to-peak) on the VIVM
or Oscilloscope.

j. Depress the "STOP/EJECT" button on the
front of the projector twice and remove
the dummy cassette or blank tape. Proceed
to Step Level Evaluation Tests, Section A.6.

. RECORD BIAS OSCILLATOR ADJUSTMENT

a. Insert a dummy Record cassette or blank
Record tape in the tape deck.

b. Connect a VIVM or Oscilloscope between
ground and test point "'B",

c. Depress the "PLAY" and "RECORD"
buttons on the front of the projector.
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CARAMATE 3300

d. Move the "MIC'" switch on the left side
of the projector in the direction of the
arrow molded on the switch and hold
it operated.

Y
Note: A dummy microphone plug may be in-
serted in the microphone jack to hold the "MIC"
switch in the above position. The plug should
" be a shorted plug to prevent noise from being
' introduced into the amplifier.

e. Adjust the bias level potentiometer (VR-3)
for a reading of 10.5 to 12. 4 volts RMS (30 to
35 volts peak-to-peak) on the VITVM or
Oscilloscope connected in Step (b).

Note: The bias Oscillator frequency is approxi-
mately 50KHz and can be determined by measur-
ing it at test point "B' with a frequency meter
or lissajous pattern on the Oscilloscope. The
frequency is not critical.

B. CIRCUIT TESTS

CAUTION: In making Circuit Tests, the techni-
cian will be injecting his own signals into the
circuitry of the Caramate 3300 Models. Since
the input amplifiers are very high gain amplifi-
ers, extreme care should be taken that stray
signals which could cause erroneous results are
not picked up on input leads and fed into the
amplifiers. Lead positioning and placement is
often critical.

Proper grounding of all test equipment is also
very critical to prevent this from happening.

1. ADVANCE CUE PULSE TUNING SENSITIVITY
1000Hz

a. Connect a voltage dividing network of
220, 000ohms and 220ohms across the
output of a signal generator.

b. Disconnect the cue channel input connector
froni the main circuit board according to
the chart below.

Models Cue Channel
Input Connector

3320 & 3330 J1
3340 & 3350 J6

c. Connect the output from the 220ohm portion
of the above voltage divider to the circuit
board according to the chart and diagram

Circuit Model, Jack and Pin
3320 & 3330 3340 & 3350
Jack Pin Jack Pinl
Cue Channel Input J1 5 J 6 1
Ground J1 4 J b6 2

d. Adjust the signal generator for an output
of 1000Hz at 300 millivolts. This will apply
a signal to the Caramate Advance Cue Circuit
of 1000Hz at approximately 300 microvolts.

e. Connect an AC VIVM or an Oscilloscope
between ground and the output of the
1000Hz filter circuit by referring to the
chart below for the specific model in-
volved.

Circuit Test Point

3320 | 3330 ] 3340 | 3350
Ground 54 72 79 2

1000Hz Filter Output| 44 31 20 29

f. Operate the "ON/OFF" switch (S-4) on
the front of the projector to "ON'". (Re-
cord models must be in the PLAYBACK
Mode).

g. Adjust the sensitivity Potentiometer for a
minimum reading on the VIVM or Oscillo-
scope connected in Step e. (The chart
following is a breakdown of the correct
Potentiometers to adjust for the various
Caramate 3300 Models).

Adjustment Potentiometer

3540 3330 5340 330U
| Sensitivity VR3 |VR3 [VR4 | VR 4
Tuning VR4 |VR4 |[VR5 | VRS

h. Adjust the tuning Potentiometer for a maxi-
mum reading on the VIVM or Oscilloscope.

j. Adjust the sensitivity Potentiometer for a
reading of 4 volts RMS (12 volts peak-to-
peak) on the VIVM or Oscilloscope.

k. If no tests are to be made on the Stop Cue
Pulse Circuits, turn power "OFF'. Re-
move the test equipment connected in Step e.
replace the connector removed in Step b and
perform Step Level Evaluation Tests,
Section A.6. Otherwise, leave all test
equipment connected and proceed to the
next section, Stop Cue Pulse Tuning and
Sensitivity - 150Hz. Make sure power is

turned off before proceeding.

AAA - / [J1-5 for 3320 & 3330 _
Signal 300 millivolts 220, 000 220 \\J6-1for 3340 & 3350
Generator| 1000Hz ohms ohms

/ [T1-3 for 3320 & 3330

5-6
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2. STOP CUR PULSE TUNING AND SENSITIVITY

1501z

Q.

If not already done, establish the test set-
up outlined in steps (a) through (c) of
section B.1. (Advance Cue Pulse Tuning
and Sensitivity - 1000Hz )

Adjust the signal generator for an output of
150Hz at 300 millivolts. This will apply a

signal to the Caramate Stop Cue Circuit of
150Hz at approximately 300 Microvolts.

Connect an AC VIVM or an Oscilloscope
between ground and the output of the 150Hz
filter circuit by referring to the chart
below for the specific model involved.

Circuit Test Point

3330 3350
Ground 72 2

150Hz Filter Output 71 27

Operate the "'ON/OFF'' Switch (S-4) on the
front of the projector to "ON''.

Adjust the sensitivity Potentiometer for a
minimum reading on the VIVM or Oscillo-
scope. (The chart below is a breakdown of
the correct Potentiometers to adjust the
various Caramate 3300 Models).

Adjustment Potentiometer

3330 3350
VR 5 VR 6

Sensitivity

VR 6 VR 7

Tuning

Adjust the tuning Potentiometer for a maxi-
mum reading on the VIVM or Oscilloscope.

Adjust the sensitivity Potentiometer for a
reading of 4 volts RMS (12 volts peak-to-
peak) on the VIVM or Oscilloscope.

Operate the "ON/OFF'" switch to "OFF'.
Remove the test equipment connected in step
(a) and replace the cue channel input connec-
tor removed in step (a).
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j. Perform Step Level Evaluation Tests,
Section A.6.

3. AUDIO TESTS AND REQUIREMENTS

a. Connect A voltage dividing network of
220, 000ohms and 220ohms across the
output of a signal generator.

b. Disconnect the audio channel input connector

(J1 on all models)

c. Connect the output from the 220ohm portion

of the above voltage divider to the circuit

board according to the diagram below.

Signal PPy (&L > Input
Generatog S15Hz ema’ 220
220mv ohms
(L J1-2

S I

d. Adjust the signal generator for an output
of 315Hz at 220 millivolts. This will
apply a signal to the Caramate Audio
Circuit of 315Hz at 220 microvolts.

e. Connect an AC VIVM or Oscilloscope to
the tip and sleeve connections of the
speaker jack (J14).

Note: A test speaker or dummy 8ohm load
may be plugged into the speaker jack (J-14)
for this test.

f. Operate the "ON/OFF'" switch (S-4) on
the front of the projector to "ON'.
(Record models must be in the PLAY-
BACK Mode.)

g. Adjust the volume control for 6.2 volts

RMS (17 volts peak-to-peak) on the VIVM

or Oscilloscope. Only slight distortion
should be evident in an Oscilloscope
pattern. (maximum distortion 5%).

h. Operate the "ON/OFF' switch to "OFF".

j. Remove all test equipment and replace
the connector removed in Step (b).

k. Proceed to Operational Tests,
Section A.1. Azimuth Adjustment.
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SECTION VI TROUBLESHOOTING
TROUBLE AND REMEDY CHARTS
1. PROJECTOR ELECTRICAL
2. PROJECTOR MECHANICAL
3. AUDIO
TROUBLESHOOTING AID CHARTS
1. Model 3320 Troubleshooting Aid Chart
2. Model 3330 Troubleshooting Aid Chart
3. Model 3330 Troubleshooting Aid Chart
4. Model 3340 Troubleshooting Aid Chart
5. Model 3350 Troubleshooting Aid Chart
6. Model 3350 Troubleshooting Aid Chart

7. Caramate 3300 Automatic Timer
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SECTION VI. TROUBLESHOOTING

CARAMATE 3300

Before troubleshooting the CARAMATE 3300 PROJECTOR, make sure the following conditions exist.

1. The tape deck will transport a general purpose cassette without binding or damaging tape.

(This will insure against damaging an expensive test tape).

2. The tape head is clean and demagnetized.

3. The azimuth adjustment is correct.

4, The tape contains the proper cue pulse frequencies.

5. There are no loose or missing screws or parts that are binding because of misalignment or

lack of lubrication.

6. Evaluation tape SS345A has been played to determine the approximate operating condition

of the machine (see description of test tape, Section V, Para. A, 6.)

When all of the above conditions are verified and the machiné still exhibits trouble, consult the

following.

A. TROUBLE AND REMEDY CHARTS

The purpose of the following table is to list commonly encountered troubles and to indicate corrective

repairs and adjustments. Disassemble only as far as needed for repair.

Electrical troubleshooting

will be facilitated by referring to the Troubleshooting Aid Charts and the Wiring and Schematic diagrams.

The table is divided into Two Sections.
Section Two covers Projector Mechanical Problems.
and DC bias voltages for cases requiring more extensive circuit analysis.

Section One covers Projector Electrical Problems,
The schematic diagram indicates typical AC signal

while

TROUELE

PROBABLE CAUSE

REMEDY

PROJECTOR, ELECTRICAL

a. All functions inoperative

b. Lamp does not light

c. No audio, all other
functions O. K.

Circuit breaker shut off or tripped

(Line fuse blown)

Power switch defective

Power cord defective

Connector loose or disconnected

Thermal cutoff, in fan motor or
lamp housing defective

Thermal cutoff open due to over-
heating

Defective lamp
Defective lamp switch
Connector loose or disconnected

Defective board component

Turn circuit breaker on
(Replace line fuse)

Replace
Replace

Reconnect

Replace

Check operation of fan motor,
Check for air flow obstruction,
Check for high line voltage .
Replace

Replace
Reconnect

Insert 315 Hz Test Signal
(From Test Tapes or Signal
Generator) Trace signal with

Oscilloscope or VIVM. Re-
place defective component.
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TROUBLE

PROBABLE CAUSE

REMEDY

No audio, all other functions
O.K.

No audio, no advance or
stop. Lamp and blower O.K.

Tape not being transported

Low audio output

No advance from cue pulses
on tape, audio O.K.

No tone control

Slide tray remains in select

Auto-Stop inoperative

Auto-Stop trips when tape
stops with stop pulse or
manual stop/reset button

Defective speaker

Azimuth out of adjustment
Tape head dirty
Blown fuse in transformer

Defective Cassette
Play switch (S-15) defective

Defective board component
Defective tape drive motor
Defective cassette

Loose or defective connector

Defective tape head

Azimuth out of adjustment

Volume control dirty or defective

Defective board component

Defective tape head
Azimuth out of adjustment

Tape head dirty
Defective board component

Tone/Volume control plug
reversed

Azimuth out of adjustment

Defective tone control
Defective board component

Mechanical bind in slide ad-
vance mechanism

Defective board component

Defective board component

Replace

Adjust (Refer to Section 5, A.1.)
Clean
Replace

Replace
Replace

Replace
Replace
Replace
Replace
Replace

Adjust (Refer to Section 5,
Para. A.l.)

Clean or replace

Insert 315 Hz Test Signal (from
test tapes or signal generator)
trace signal with oscilloscope or
VTVM. Replace defective compon-

ent.
Replace

Adjust (Refer to Section 5,
Para, A.l.)

Clean

See Troubleshooting chart.

Remove plug from board, turn
plug around and plug back in.

Adjust (Refer to Section 5,
Para. A.l.)

Replace

Replace (Q-6), (Z-6)

Repair

Replace (Q-11), (Q-10) (Q-9), (D-12),
(Q-7) or (SO-2)

Replace (Q-7), (D-10)
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TROUBLE

PROBABLE CAUSE

REMEDY

n.

O.

b.

No stop from cue pulse on
tape, audio seems O.K.

No record, playback O.K.

Noisy playback

PROJECTOR, MECHANICA

Screen illuminated when no
slide is in projector

Screen is not illuminated
when slide is in projector,
projection lamp O.K.

Screen illumination weak
or low

Projected image not
centered on screen

Projector does not cycle

Slide tray will not rotate
manually when select
is depressed.

Azimuth out of adjustment

Tape head dirty
Defective board component

Record and/or mic switch out
of adjustment

Defective contacts on record
switch or mic switch

Defective solder connection
Defective microphone
Breakout tabs out of Cassette
Record & playback head dirty
or scratched

Defective contacts on record
switch or mic switch

Record & playback head con-
nections open or intermittent

Dirt& volume control

Shutter out of adjustment
Shutter dirty

Shutter not opening
Projection lens, mirrors or

projection screen dirty

Primary mirror out of
adjustment

Defective slide, not dropping

Solenoid out of adjustment

Clutch spring broken
Slides jammed
Side clamp interference at

top of frame

Lifter out of adjustmert

Adjust (Refer to Section 35,
Para. A.l).

Clean

See Troubleshooting chart

Adjust

Clean contacts or replace switch
Repair

Replace

Use Cassette with breakout tabs

intact

Clean or replace

.

Clean contacts or replace switch.

Repair

Clean

Adjust (Section 3, Para. J)
Clean

Check springs or operation
interference.

Clean (Refer to Section 2,
(Para. F.)

Adjust (Refer to Section 2,
Para. A & B)

Remount slide

Adjust (Refer to Section 3,
Para. F)

Replace
Replace (Slide mounting)
Adjust (Refer to Section 3,

Para. J.)

Adjust (Refer to Section 3,
Para. G.)
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TROUBLE

PROBABLE CAUSES

REMEDY

Slide tray will not advance

Magna-Frame binds or will
not shift

Projector continues tocycle

Wow or flutter

Cassette tape damaged by
unit

Index arm jammed

Tray defective
Defective board component

Mechanical interference or
disconnected

Solenoid misaligned

Cassette defective

Pinch roller-surfaces dirty

Flywheel or pinch roller
bearings dirty

Dirty capstan, rotates slowly

Pinch roller spring defective
Drive rollers worn or nicked

Drive belt loose or worn

Take-up torque low

Rollers gummy or dirty

Adjust forward or reverse cam
Refer to (Section 3, Para E)

Replace

Refer to Troubleshooting charts

Repair
Adjust (Refer to Section 3, Para.3)

Test with another cassette.
Replace if necessary

Clean

Cleafl
Clean
Replace
Replace

Replace

Replace tape deck assembly

Clean

B. TROUBLESHOOTING AID CHARTS

The Troubleshooting Aid Charts are included as a logical approach to a Troubleshooting procedure. They
are by no means the final word on how troubles should be traced, but they are designed to eliminate as

much duplication of effort as possible.

Simply follow the direction of the arrow describing the condi-

tion existing during any given test. Suggested component replacement represents components most likely
to fail. If following arrows resulfs in a closed loop, then a trouble most likely exists in that circuit and

further testing of other components in that circuit is recommended.

1. Remove the tape deck side panel by removing the seven screws which hold the back panel in place,
removing the back panel and sliding the side panel toward the rear of the projector and tipping it

out at the top.

2. Make sure all plugs and connectors are making good contact.

(See Section 3, Para A.)

3. Verify that all DC supply voltages are correct on the circuit board. Refer to test point charts

(Section 5, Para B. 3).

Models Test Points

Ground | +20 volts |+15 volts |+14 volts |+13 volts
3320 54 51 53 40
3330 72 65 86 46
3340 79 68 69 52
3350 2 87 92 70




EXAMPLE

Won't advance
slide with 1000Hz
cue pulse

CARAMATE 3300

y No
Select Button Loose connection
works O. K J9 or J10, (SO-1),
(C-140), (D-13), (R-100)
broken fan belt
mechanical bind
< No
Manual Reverse Replace (Q-6), *
works O. K. (Z-6), (D-5)
v NO

Manual Advance
works O. K.

Insert Test

Tape SS-345C
Use 1000Hz
continuoys signal

Replace Z-5)
(Z-6),(D-3),
(C-53), (C-55)

Consulting the trouble and remedy chart will also
assist in locating troubles.

6-6

Action Required

Test Condition
Select Button No
Works O.K.

Select Button Yes
Works O.K.

Manual Reverse No
Works O.K.

Manual reverse No
works O. K.

Check for Loose
Connectors, Broken
Belt, Mechanical
bind or component
failure

Go on to manual
Reverse works O.K.

Replace one at
a time (Q-6)
(Z-8), D-5)

Continue testing
in manual
reverse circuit



Replace (Z5)
(D1), (D2),(C50)

No

CARAMATE 3300

Won't advance

3320 Troubleshooting Aid Chart

slide with
1000Hz cue
pulse
L No >
Select button Loose Connection
works O. K. J9 or J10, (SO-1),
(C140), (D13), (R100)
Broken fan belt
B mechanical bind
Yes
No
Manual reverse Replace (Q8),
works O. K. (Z-6), (D-5)
Yes
3 No
Manual advance Replace (Z5),
works O. K. (z6), (D3),
(C53), (C55)
Yes
1
Insert Test
tape SS-345C
Use 1000Hz
continuous signal
Measure 4vrms No Adjust (VR-3) No Replace (Z3),
at Pin 9 of & (VR-4) for (H-1
Z3D 4vrms at Pin 9
Test Point 44 of (Z-3D) <
Yes Yes
4
Measure 12-15
volts on Pin 1 %
of (Z5) test
Point 46
Yes
Perform step
level evaluation
tests, Section 1.f.
-
- No
Machine advances Replace (Z-5)
with 1000Hz
advance pulses
- Yes

%

Recheck all
electronic
adjustments &
specifications
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3330 Troubleshooting Aid Chart

Won't advance

Replace
(Z-4), (C-51)

slide with
1000Hz cue
pulse
No
Select button Loose connection
works O. K. J9 or J10, (S0-1),
(C-140), (D-13), (R-100}
Broken fan belt
<+ Mechanical bind
Yes
No
Manual reverse Replace (Q-6),
works O. K. ' (Z-8), (D-5)
Yes
No
Manual Advance Replace (Z-5),
works O.K. < (z-6), (D-3),
Yes (C-53), (C-55)
|
Insert test
tape SS345C
Use 1000Hz
continuous
| signal
3 No No
Measure 4vrms Adjust (VR3) and Replace (Z3),
at Pin 9 of (VR4) for (H-1)
(Z2-3D) test 4vrms at Pin 9
oint 31 of (Z3D) )
Yes Yes
Measure 12-15
volts on Pin 1
of (Z-5) test °*
point 59
Yes
Perform step
level evalua-
tion tests,
Section 1., f.
No

Machine advances
with 1000Hz

advance pulses

Yes

.
Recheck all
electronic
. adjustments &
specifications

Replace (Z-5)




3330 Troubleshooting Aid Chart

Replace (Z-4)

No

CARAMATE 3300

-

No

Won't stop tape
drive motor with
150Hz stop
pulses

{
Manual Stop/ No Replace (Z-7)
Restart button (Q-8), (z-5),
works O. K. ¢ (C-64)
Yes

Tisert Test Tape No epair advance
SS 345A, machine cue detection
advances slides circuits before
with 1000Hz advance proceeding
pulses

Yes
J No y

Insert test tape

SS 345C. Use 150Hz
continuous signal
connect Pins 1 and
14 of (Z-7)

together

Machine stops
with 150Hz stop
pulses on test
tape SS345A.

[ 4

Yes

A

Adjust (VR-5)
& (VR-6) for
4vrms on Pin 4
of (Z-4C)

Measure 4vrms
on Pin 4 of (Z-4C)
Test Point 71

Perform step
level evalua-
tion tests,

Section 1. , F.

Yes

Yes

A

No

Measure 12-15
volts on Pin 10
of (Z-4D) test
Point 68

Replace (Z-4),
(C-62)

Yes

Remove jumper
from pins 1 and
14 of (Z-7)

S

: 4
Perform step
level evalua-
tion tests,
Section 1. f.

No

Machine stops
with 150Hz
stop pulses

A

Replace (Z-7)

Yes

Recheck all
electronic
adjustments and
specifications

6-9
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3340 Troubleshooting Aid Chart

Won't advance
slide with
1000Hz cue
pulse

Replace (Z-8)
(D-10), (D-11),
(C-115)

[

4
Select button No Loose connection
works O. K. J9 or J10, (S0-1)
(C-140), (D-17),
(R262)
Broken fan belt
Mechanical bind
Yes
No
Manual Reverse Replace (Q-6)
works O. K. - (Z-6)
Yes
A No
Manual advance Replace (Z-5),
works O. K. (Z-6), (Z2-9),
f (Z-8), (C-131)
Yes
y
Insert test
tape SS345C
Use 1000Hz
continuous signal
4 No : No
Measure 4vrms Adjust (VR-4) $4 Replace (Z-3),
at Pin 10 of & (VR-5) for (H-1)
(z-3D) 4 vrms at
{ Test Point 20 Pin 10 of(Z-3D)" R
Yes Yes
g
Measure 12-15
volts on Pin 6 <
of (Z-5D)
Test Point 13
Yes
Perform step
level evaluation
tests, section 1.,f.
3 No
Machine advances. Replace (Z-53)
with 1000Hz
advance pulses -
Yes
<
Recheck all
electronic
adjustments &
specifications
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3350 Troubleshooting Aid Chart

Replace (Z2-4),
(C116)

Won't advance
slide with
1000Hz cue
pulse

Rev.B 8/80

3 No
Select button Loose connection
works O. K. J9 or J10, (S0-1),
(C-140), (D-17), (R202),
Broken fan belt
Mechanical bind l
Yes
[ No
Manual Reverse 1 Replace (Q-6),
works O. K. L(-— (ZPG) “
Yes
A No .
Manual advance Replace (Z-5),
works O. K. (Z-6), (Z-9),
(Z-8), (C-131)
Yes
L
Insert test
tape SS345C
Use 1000Hz
continuous
signal
4 No -
Measure 4vrms Adjust (VR-4) Replace (Z-3),
at Pin 10 of and (VR-5) for (H-1)
(Z-3D) 4vrms at Pin 10
Test Point 29 of (Z-3D) -
Yes Yes
No
Measure 12-15
volts on Pin 6 et
of (Z-5D)
$= Test Point 20
Yes
Perform step
level evalua-
tion tests,
Section 1., f.
S No
Machine advances ¢ Replace (Z-5) -
with 1000Hz
advance pulses
Yes

Recheck all
electronic
adjustments &
specifications

6-11
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3350 Troubleshooting Aid Chart

’ Replace (Z-4),
(Z-6), (Z-9),
{(z-s), (C-126)

Adjust (VR-6) &
(VR-7) for 4vrms
on Pin 10 of (Z-4C)

Won't stop tape
drive motor

Yes

with 150Hz
Stop pulse
No
Manual Stop/ Replace (Z-7),
Restart button (Q8), Z-5),
works O. K. < (Z-8), (C-84)
Yes
No -
Insert test tape Repair advance
SS345A, Machine cue detection
advances slides circuits before
with 1000Hz proceeding
advance pulses
Yes
A
Insert test tape No Machine stops
SS345C. Use 150Hz | with 150Hz stop
continuous signal pulses on test
Connect Pins 13 & tape SS345A.
14 of (Z-7) together
Yes
L h
Measure 4vrms Perform step level
on Pin 10 of evaluation tests
(Z-4c) test Section 1., f.
point 27
4
. No
Measure 12-15 » Replace (Z-4)
volts on Pin 4 of Check switch
(Z-4D). Test Contacts (S1-G),
Point 21 (C-130)
Yes
Remove jumper
from Pins 13 &
14 of (Z-7
A
Perform step
level evaluation
tests, Section 1., f .
No

Machine stops
with 150Hz
stop pulses

i

Replace (Z-7)

Yes
y

Recheck all
electronic
adjustments &
specifications
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ILLUSTRATED PARTS LIST INTRODUCTION

To aid in the repair and replacement of component parts, breakdowwn
of assemblies and subassemblies are arranged in disassembly order.
The relationship of the assemblies, subassemblies and detail parts
is shown by indent. All parts common to a given assembly, or sub-
assembly, are indented one space and listed directly under the item.

The column titled "Figure and Index No.' contains the index number
in disassembly order of the items illustrated. Do not use the figure
or index number in correspondence - - Specify the Catalog or Part
Number and Name.

The column entitled "Description’ lists item nomenclature on the
drawing. The code "AR'" will indicate the quantity is "as required"
to meet dimensional or performance characteristics. The code
"NHA" will indicate a part is not available; procure ''Next Higher
Assembly'. The code "LP" indicates ''Local Purchase'’.

Catalog # Description
3350 Projector Complete, 120V, 60 Hz. P/R-SP
3330 Projector Complete, 120V, 60 Hz. P- SP
3340 Projector Completé, 120V 60 Hz. P/R
3320 Projector Complete, 120V 60 Hz, P
3354 Projector Complete, 220V, 50 Hz. P/R-SP
3334 Projector Complete, 220V, 50 Hz. P-SP
3344 Projector Complete, 220V, 50 Hz. P/R
2324 Projector Complete, 220V, 50 Hz. P
3356J Projector Complete, 100V, 50 Hz. P/R-SP
33367 Projector Complete, 100V, 50 Hz, P-SP
3346J Projector Compiete, 100V, 50 Hz, P/R
3326J Projector Complete, 100V, 50 Hz, P

3385 Remote Control (SP)

3392 Remote Control
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Figure 1. PRCJECTCR COMPLETE



sy

FIG. &

INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev QTY USED ON
1- 45300-G1 PROJECTCOR COMPLETE (P/R)SP......... M REF| 3350
45300-G2 PROJECTOR E@E)SP. ..., M REF| 3330
45300-G3 R (P/R) e e ceveivee. M REF | 3340
45300-G4 ... M REF| 3320
45670-G1 ... D REF | 3354
45670-G2 COMPLETE .... D REF| 3334
! 45670-G3 (P/ 1 ... D REF| 3344
| 45670-G4 S {PYINT .. v.v00... D REF | 3324
| 46130-G1 | . (P/R) SP (Japan). . ... F REF| 3356J
46130-G2 ! © {P) SP (Japan) ..,.,. F REF| 33367
45130-G3 COMPLETE (P/R) Japan. . ..... F REF| 33467
46130-G4 X COMPLETE (P) Japan. « « « . . ... F REF| 33287
-1% | 45628-G1 SEMBLY. &+ v ot v e e oo e onnnnocncons 1 | Al
% | 45521-P2 1 | Al
TACHING PARTS
-2% | 251-7-1 1AL
-3%% | 38473-P1 e e e e
-4 45386-P1 | . PIN,Hinge. . .. ....c... e e e 2 | Al
-5 4 2 | AlL
-6 4 2 | Al
-7 24 2 | Al
-8 421 1| A1
-9 4 1 | 3350, 3330, 3340, 3320
4 1 | 3354, 3334, 3344, 3324
4 1 | 3356J,3336J, 3346J, 33267
-1¢ 40921-P12L e 7 | Al

-11 . I L. COMPLETE : Jeeewees... |REF| AL
-12 45053-P1 I cesa e 2 All
-13 see..5. |REF| All

46156-G1 . MICROPHONE SET. . 4o ¢t ¢t s s e s e s oeneesoconss 1 3350, 3340, 3354, 3344,
33567, 33467
SK-2721-P2 | . SHIELD,Tray (used on projectors Prior to code C-9)

NOTE * Used on projectors Prior to Code EOW

*%  Used on projectors Starting Code EOW
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Figure 2. PROJECTOR ASSEMBLY
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FIG. &

INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev QTY USED ON
2- 45301-G1 PROJECTOR ASSEMBLY (P/R)SP .« v v e vann S . |REF/| 3350

45301-G2 PROJECTOR ASSEMBLY (P)SP . v v v v v oo 0 v e S . |REF/| 3330
45301-G3 PROJECTOR ASSEMBLY (P/R)e v ¢ ¢« v o e v 00 o S . |REF| 3340
45301-G4 PROJECTOR ASSEMBLY (P} v v v o v oo oo se s S . |REF! 3320
45671-G1 PROJECTOR ASSEMBLY (P/R) SP {INT) .. ... . K. |REF| 3354
45671-G2 PROJECTOR ASSEMBLY (P)SP (INT) .« v o s « & K . [REF]| 3334
45671-G3 PROJECTOR ASSEMBLY (P/R)INT. o e v v v vt o K . |REF]| 3344
45671-G4 PROJECTOR ASSEMBLY (PYINT .. ... . c.... K. |REF| 3324
46131-G1 PROJECTOR ASSEMBLY (P/R) SP (Japan) . . ... J REF | 3356J
46131-G2 PROJECTOR ASSEMBLY (P)SP (Japan). . . . « o . J REF | 3336J
46131-G3 PROJECTOR ASSEMBLY (P/R) Japan .. ..... .Jd . |REF| 3346J
46131-G4 PROJECTOR ASSEMBLY (P) Japan . . « v ¢ s 0 0 o« J . |REF| 3326TJ
-1 . HOUSING COMPLETE, Upper (Figure 4) . . .. .... REF| All
ATTACHING PARTS
-2 121-8R-8L | . SCREW, Self Threading No.8x 1/2 Panhd....... 4 | Al
-3 116-8R-41 . SCREW, Machine 8/32 x 1/4 Pan hd . e s e e 1 | ALl
B i .
-4 45478-G1 . STRAP ASSEMBLY (p/oltem 21), . . . . o v o v e v v e 1 | Al
ATTACHING PARTS
-5 121-8R-8L | - SCREW, Self Threading No.8x 1/2 Panhd . . ... .. 1 | Al
- = HERE - -
-6 45463-G3 . PANEL ASSEMBLY,Right ¢« v e v v v o v o oo s vnnns. 1 | A1l
ATTACHING PARTS
-7 121-8R-8L . SCREW, Self Threadin g No.8x 1/2 Panhd. . .. .. 1 | AlL
- - = REK o o -
-8 45477-P1 e o MIBROR: ¢ ot vt e ee et mneneeeennnns cee 1| Aan
-9 46464-P1 . . TAPE (4416 3M Co). 9 yd rolle e onn.. e AR| ALl
-10 | 45476-P1 e o NUT, SPrifg. v v oo v vn v e eneennens e 4 | Al
-11 | 45480-P1 . MIRROR,Final. ¢ c v v v v v e enceeeennonnennnn 1 | An
ATTACHING PARTS
-12 . TAPE (4416 3MCo, 93yd roll). o v v v v v v e v w v e LP | ALl
R & . .
-13 | 45488-P1 . MIRROR,FifSte « v o v vt oo cnnnennnnss c e 1 | An
A_TTACHING PART S
-14 46464-P1 . TAPE (4416 3MCo 9ydroll) .. ...veeeonsn AR | ALl
- e XEK - oo
-15 | 43846-P1 . SCREEN, Viewing. ... . e - 1 | An
ATTACHING PARTS
-18 43847-P1 B s e e e e s e . 8 All
- =W ER - o o
-17 * | 46141-P1 . SWITCH (Rocker Type) . e e e . 1 | 3350, 3330, 3340, 3320
45679-P1 . SWITCH (Rocker T¥pPe) « v v vvvrun.. e 1 | 3354, 3334, 3344, 3324,
3356J, 3336J, 3346J, 3326J
-18 . BEZEL COMPLETE (Figure 5). . ¢ v o e s 0 o 0 0 0 o s« REF| All
ATTACHING PARTS
-19 | 121-8R-8L | , SCREW, Self Threading No.8x 1/2 Pan hd . . . . . .. 2 | AU
-20 121-8R-8K | . SCREW, Thread Forming No.8 x 1/2 Panhd . ..... 1 | Al
- e = KKK o o -
-21 . HOUSING, Lower (Figure 6) .. ... e ...... |REF| AN
* NOTE: Switch (45389-P1) Slide Type used on
Early Models.
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Figure 3. LEFT PANEL COMPLETE
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FIG. & .
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev. V QTY USED ON
(Referenced from 9, Figure 1)

3- 45501-G1 PANEL COMPLETE, Left (P/R)SP. .. .. ... .v... REF | 3350, 3354, 3356J
45501-G2 PANEL COMPLETE, Left (P)SP. . . v vt v v v v v v . REF| 3330, 3334, 3336J
45501-G3 PANEL COMPLETE, Left (P/R) .. v v v v v v vt v st REF | 3340, 3344, 3346J
45501-G4 PANEL COMPLETE, Left (P). . . v v i v v e v v REF| 3320, 3324, 3326J

-1 45517-P2 .BAFFLE. .. ..o ... e e e e et e e e e 1 3350, 3354, 3356J, 3340

3344, 3346J
45517-P3 c BAFF LE . i it it i e e e e e e e e e e e 1 3330, 3334, 3336J, 3320
3324, 3326J
-2 . BOARD, Circuit(Figure 17) Prior to Code J9K . . . . . 1 3350, 3354, 3356J, 3340,
3344, 33467
. BOARD, Circuit(Figure 18) Prior to Code J7K . . . .. 1 3330, 3334, 3336J, 3320
3324, 33267
. BOARD, Circuit(Figure 19) Starting Code J9K ... .. 1 3350, 3354, 3356J, 3340
) 3344, 33467
. BOARD, Circuit(Figure 20) Starting Code JOK .. ... 1 | 3340, 3344, 3346J, 3324
' : 33267
ATTACHING PARTS
-3 148-6-6L . SCREW, Thread Forming No.6 x 3/8 Hexhd ...... 3 | ALL
-4 43270-P6 . WASHER, Flat(Phenolic) 0.350 x 0.155 x 0.063 . . . . 1 | ALL
[ L
-5 . TAPE DECK COMPLETE(Figure 7). .. .. v oo ... REF| ALL
ATTACHING PARTS

-6 121-8R-6H . SCREW, Thread Forming No. 8 x 3/8 Panhd...... 3 ALL

-7 | 43260-P23 . WASHER, Flat 0.750x 0.173x0.042 .. ... ...... 1 ALL

-8 43270-P6 . WASHER, Flat(Phenolic) 0.350 x 0.155 x 0.063 . . . . 2 | 3350, 3354, 3356J, 3340,

i 3344, 3346J
! - kkEk o oo
-9 45602-P1 . BAFFLE...... e e e e e e e e 1 | ALL
ATTACHING PARTS
-10 45115-P1 LCLIP L e i e e N e e e e e 2 | ALL
B L
-11 45612-G1 . JACK ASSEMBLY (Mic/Remote) . . v v v v v v v v v v . 1 3350, 3354, 3356J
45612-G2 . JACK ASSEMBLY (Mic/Remote) ... ... et e e s 1 3340, 3344, 33467
) ATTACHING PARTS
-12 43831-P3 B e v e e e e e 1 3350, 3354, 3356J, 3340
3344, 3346J
-13 43831-P4 . WASHER. . . ... ... [ e e e N 1 3350, 3354, 3356J, 3340
3344, 3346J
-14 43832-P3 B O f e e e s 1 3350, 3354, 3356J, 3340
3344, 33467
-15 43832-P4 . WASHER . . . v v v+ & & et e e e e e 1 3350, 3354, 3356J, 3340
3344, 3346J
e 1 & s
43832-P2 .. JACK,Remote . . v vt v v v e v s e e e 1 | 3350, 3354, 2356J, 3340
3344, 3346J
43831-P2 .. JACK,MiC v v eeon . f e e e e s e e e e e .. 1 3350, 3354, 3356J, 3340
3344, 3346J
-16 45610-G1 . JACK ASSEMBLY,Speaker & Ear . ....... ot e as 1 | ALL
ATTACHING PARTS
-17 42563-P3 CNUT . . e e e e e e e e N 2 | ALL
-18 43270-P12 . WASHER. . ot e v v v v vt v oo e v n et .. 2 | ALL
—em EkEE oo
42563-P6 .. JACK...... e e e 2 | ALL
45502-G1 . PANEL ASSEMBLY, Left Prior to 2/80. . ........ 1 3350, 3354, 3356J, 3344
3340, 3346J
45502-G2 . PANEL ASSEMBLY, Left Prior to 2/80. . ........ 1 3350, 3334, 3336J, 3320
3324, 33267
45502-G3 . PANEL ASSEMBLY, Left(Starting 2/80). . ........ 1 3350, 3354, 3356J, 3340
3344, 3346J
45502-G4 . PANEL ASSEMBLY, Left(Starting 2/80). .. ... e 1 3320, 3324, 3326J, 3330
3334, 33367

7/82 7
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FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev. V QTY USED ON
-19 45504-G1 . KNOB ASSEMBLY .+ v v v v v v v v v vnos e 1 | 3350, 3354, 33565, 3344
3340, 33467
ATTACHING PARTS
-20 46161-P1 . WASHER vt v v vnven e e e . 1 | 3350, 3354, 3356J, 3340
3344, 33467
e e k% - .
-21 45022-P1 . SWITCH,Hi-LO « o v v v v v v e e 1 | ALL
ATTACHING PARTS
-29 175-6-16K CRIVET & vt et et ettt e e 2 | ALL
- - HEEK - - .
-23 45611-P1 . . RECEPTACLE Remote (Prior to 2/80) ........ 1 | ALL
ATTACHING PARTS
-94 175-6-10K . RIVET (Prior to 2/80) ........ Ce e 2 | ALL
.- HEEK e
45502-G5 . PANEL, First (Starting 2/80) . ... .. e e . 1 | 3350, 3354, 3356J, 3340
3344, 33467
45502-G6 . PANEL, First (Starting 2/80) . .+« v v v v v v o e vt 1 | 3330, 3334, 33367, 3320
3324, 33267
-25 45802-P1 . . CONTACT (Starting 2/80) . .. ... ... e . 5 | ALL
-26 46717-P1 . . PLATE (Starting 2/80) . v v v v v v v v v v v v v e v nn 1 |ALL
ATTACHING PARTS
-27 43502-P22 . .. EYELET (Starting 2/80) . ... .. e e 2 | ALL
--—- KK - - -
-28 ' 44932-P1 , FASTENER .. v .« .. e e e e e 3 | ALL
183-6-16 . GROOVE, Pin(not shown) ... .. e e e e e 1 | ALL
-29 45503-P5 . PANEL (Prior t0 2/80) . . « v v v v v ot v v o s v .. 1 | 3350, 3334, 3356J, 3340
3344, 33467
45503-P4 . PANEL (Prior t0 2/80) v « v v v v v v e v e v v v s e oo 1 | 3330, 3334, 33367, 3320
3324, 33267
45503-P9 . . PANEL ( Starting 2/80). . .« .« v oo e e 1 | 3350, 3354, 33567, 3340
» 3344, 33467
45503-P8 . . PANEL (Starting 2/80) . . . v v v v v v v e 1 | 3330, 3334, 335687, 3320
3324, 33267
435653-G1 CONNECTOR ASSEMBLY, Remote Control . ... .... 1 | 3330, 3334, 3336J, 3320
3324, 33257
45616-G1 HOUSING ASSEMBLY, Remote Control. . ... .. ... . 1 | 3330, 3354, 33567, 3340
3344, 33467
45615-G1 HOUSING ASSEMBLY, Hi-Lo Switching. .. ..o« 1 | ALL
8 Rev. 17/82
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Figure 4. UPPER HOUSING COMPLETE
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CARAMATE 3300

FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev AJ QTY USED_ON
(Referenced from 1, Figure 2)

4- 45302-G1 UPPER HOUSING COMPLETE 120V, 60Hz ..... REF | 3350, 3330, 3340, 3320
45302-G2 UPPER HOUSING COMPLETE, INT. (220V, SOHz) REF | 3354, 3334, 3344, 3324
45302-G3 UPPER HOUSING COMPLETE, Japan(100V, aO/SOHz) REF | 3356J, 3336J, 3346J, 33264

-1 45644-P2 . BAFFLE, LeNS « v v ot v o o v ot ot v v oneneees PN 1 ALL

ATTACHING PARTS

-2 46144-G3 . BUMPER ASSEMBLY . e e e e 1 | ALL

-3 137-8R-6L . SCREW, Thread Forrmng No 8 x 3/8 Panhd..... . 1 | ALL

-4 137-6R-6L . SCREW, Thread Forming No. 6 x 3/8 Panhd..... . 2 | ALL

-5 46192-P2 . BAFFLE. . et e e e e . 1 | ALL

ATTACHING PARTS
-6 254-2-1 cRETAINER .+ & vt v vt et e e v e cee e e 1 |ALL
-7 45545-P1 . LINK, Actuator. ..... . e e 1 | ALL
) ATTACHING PARTS
-8 46417-P1 . RETAINER,LinK. + v v v e v v v v v v e 2 |ALL -~
-9 261-13 . EYELET........ et e e e . 1 | ALL
—e- kAR o
-1¢ 45535-G1 - LENS MECHANISM ASSEMBLY (Figure 8)........ 1 13350, 3330, 3340, 3320,
3356J 3336J 3346J ,3326J
45535-G2 LENS MECHANISM ASSEMBLY . ..............| 1 |3354, 3334, 3344 3324
ATTACHING PARTS

-11 138-6R-6L . SCREW, Thread Cutting No.6 x 3/8 Hex hd. . . ..... 2 | ALL

-12 224-19 . WASHER, Spring(Bowed). v . v v vt v v vt s vt aenns 1 | ALL

-13 45307-P1 .RETAINER .. v vt vt it innnnnns et . 1 | ALL

- - = kXWX o oo
-14 45626-G1 . KNOB, Focusing . e e e e e 1 | ALL
-15 45320-G1 . MECHANISM f“OM"LETE(Flgure ) L 1 | ALL
ATTACHING PARTS
-16 143-8-3X . SCREW, Machine 8-32 x 3/18 Hexhd . ..... e 3 | ALL
--- Rk o ..
-17 45317-P1 . SPRING,Switeh .o v v i it i et it e e e e ee e 3 | ALL
ATTACHING PARTS
-18 137-6R-6L . SCREW, Thread Cutting No.6 x 3/8 Panhd . ...... 3 | ALL
- - KKK o om
-19 45318-P1 . BRACKET, Switch . et e e e e 1 | ALL
ATTACHING PARTS
-20 137-6R-6L . SCREW, Thread Cutting No. 6 x 3/8 Panhd....... 2 | ALL
-—— kK .-
-21 45555-P2 . CRANK...... et e e e 1 | ALL
ATTAL.HING PARTS
-22 45331-P1 . RETAINER,Crank ........ . e e 2 | ALL
-23 137-6R-6L . SCREW, Thread Cutting No. 6 x 3/8 Pan hd e e e 2 | ALL
- - - MK e a o

-24 45316-P1 < BUTTON,Control . v v v v vt et ettt et e e eeennn 3 | ALL

-25 45374-P1 . LINK, Handle . ........0c0ieuun... 2 | ALL

-26 45625-P1 . SPRING,Link. ... .... s e et . 1 | ALL

ATTACHING PARTS
-27 43452-P1 . RETAINER, Link. e e e e e e . 1 | ALL
- -— RXF o o
-28 45587-F1 . AXLE,Handle. . . v oo 0o v v w . 1 | ALL
ATTACHING PARTS
-29 45331-P1 . RETAINER ..... e et et e e e 2 | ALL
-30 137-6R-6L . SCREW, Thread Cutting ’\Io 6 b4 3/8 Panhd ....... 2 | ALL
- - - NEK o oo

-21 45585-P1 «SPRING. « t vt v v eve v e v et e e e 1 | ALL

-32 45554-P1 . HANDLE, Actuator et et e e e e e 1 | ALL

=33 | 44925-P2 . LAMP (DDM Type) . . .. .. cere e ceeee.. | 1 | ALL

7/82 ‘| 'l
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FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev AJ |QTY USED ON
4- UPPER HOUSING COMPLETE (Cont.)
-34 45551-P1 . SPRING, Shield CloSUre . . ¢ o v o v v v o v s o0 a e o s 1 ALL
-35 45423-P1 . LENS, Condenser. ... ... e e e e e e e e e P 1 ALL
-36 . LAMPHOUSE ASSEMBLY(Figure 12) .......... REF | ALL
ATTACHING PARTS
-37 145422-P1 . PIN,Hinge. . .ooouveeon e e e 1 |ALL
-38 |251-9-1 . RING,Retaining . ... .. ... e e e e e e 2 | ALL
--—- BN - - -
-39 | 45427-G1 , SHIELD ASSEMBLY,LaAMP . « « ¢ ¢« ¢« ¢ o v v v o v v e oo 1 |ALL
ATTACHING PARTS
-40 ! 139-86R-6L . SCREW, Thread Cutting No.6 x 3/8 Hexhd. .. .. ... 3 |ALL
- - ek - - -
-41 | 46137-G1 . COVER, Blower ...... e e 1 | 3350, 3330, 3340, 3320
46137-G2 . COVER,BIOWETr & ¢ e v v oo oonon e 1 | Except 3330, 3330, 3340, 3320
ATTACHING PARTS
-42 116-4-4X . SCREW, Machine 4-40 x t Panhd. . . ... ... e 1 | ALL
PR R I
-43 ., BLOWER ASSEMBLY, Motor(Figure 13). ... ..... REF | ALL
ATTACHING PARTS
-44 139-8-8X . SCREW, Motor Mounting . . . ..o oo oo oo vesoonn 4 | ALL
-45 | 43809-P1  LATCH,Tray . .ocneenn-. e 1 |ALL
-46 | 43810-P1 . SPRING,Tray Lateh . .. oo oevviononnoonn. 1 | ALL
-47  43811-P1 D CAM,LAtCR v e e oo e e e e e 1 | ALL
-48 | 45303-G2 . HOUSING ASSEMBLY, UPPEr « v v e v v ve e vcnnnn. 1 | ALL
| 45308-G1 . . HANDLE ASSEMBLY . . c0ceveer oo e 1 | ALL
1 189-5-7 - Yo ) 3 15 =3 i A 1 | ALL
| 45312-P1 L RETAINER « ¢ ot ot vt et eno e nnnnanas 1 | ALL
i 30685-P26 . o DOWELPIN .ccovvvenen.. e e e e 1 | ALL
|

12 /82
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Figure 5. BEZEL COMPLETE
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CARAMATE 3300

FI1G. &

INDEX PART MODELS
NO. NUMBER DESCRIPTION RevK g1y USED ON
5- 45481-G2 BEZEL COMPLETE (P/R) SP. . ¢t v v e v te a e s e REF | 3350, 3354, 3356J

45481-G3 BEZEL COMPLETE (P)SP v 4 i v v v v et vttt o e nonn REF | 3330, 3334, 3336J
145481-G4 BEZEL COMPLETE (P/R). . e v v v v . v. c e e e e e .. REF |[3340, 3344, 3346J
45481-G5 BEZEL COMPLETE (P)e ¢ ¢ ¢ v v &« C e et e e . . . REF |3320, 3324, 3326J
-1 45605-G2 - HARNESS ASSY.,Record Indicator/SP (Figure 21). . 1 3350, 3354, 3356J
45562-G1 . CIRCUIT BOARD COMPLETE (Figure 22) . ...... 1 3330, 3334, 3336J
ATTACHING PARTS
-2 1146-4R-6L . SCREW, Thread Forming Np.4 x 3/8Panhd ...... 2 3350, 3354, 3355J, 3330,
i 3334, 3336J
I ek oo
-3 45958-P1 e BUTTON. &ttt it et et a ot e onneaeconenones 1 3350, 3354, 33567, 3330,
3334, 33367
-4 45605-G1 . HARNESS ASSY.,Record Indi cator(non SP)Figure 23) 1 | 3340, 3344, 3346J
ATTACHING PARTS
-5 146-4R-6L . SCREW, Thread Forming No. 4 x 3/8 Panhd..... . 2 3340, 3344, 3346J
--- MHE oL R
-6 - . SWITCH, Power (See Figure 2, Item-17). 5. ...... 1 |ALL
-T* 43878-P1 . CAP.. .o et e e e et e e e e e e 2 ALL
-8%* 45137-G4 . TONE & VOLUME CONTROL ASSY (Flgure 14) . e 1 ALL
ATTACHING PARTS
-9%  45500-P1 . RETAINER (for Post .156'"-- Prior to Code LL9). ... | 1 |ALL
| 44954-P1 . RETAINER (for Post ,180"--Starting Code L9).....| 1 |ALL
- - XN ..o )
-16* |45488-G1 . DOOR ASSEMBLY, Mirror(Figure 15) .......... 1 ALL
ATTACHING PARTS
-11* |146-6R-8L . SCREW, Thread Forming No.§ x # Panhd. ....... 1 ALL
-12% 145475-P1 cPLATE . . ittt et v o e a e c e e s e P 1 ALL
-13% |45499-P1 . GUIDE ..... C et et e e e e et e e e e e 1 ALL
-—-—- HERX oo
-14 45590-P2 . PLATE, Data(For Slide-type Switch)., . . . . «. .. ... 1 3350, 3354, 32587
45690-P1 . PLATE, Data(For Slide-type Switch). . ... e e e e 1 3330, 3334, 3336J
145630-P4 . PLATE, Data(For Slide-type Switch). « . v v v v v v v v 1 3340, 3344, 3346J
145690-P3 . PLATE, Data(For Slide-type Switch). . . « . ... .. .. 1 3320, 3324, 33267
45690-P6 . PLATE, Data(For Rocker-type Switch) .. ... .. . 1 3350, 3354, 3356J
45690-P5 . PLATE, Data(For Rocker-type Switch) . . ... ... . 1 3330, 3334, 33367
45690-P8 . PLATE, Data(For Rocker-type Switch) . . . . ... ... 1 3340, 3344, 33467
45690-P7 . PLATE, Data(For Rocker-type Switch) . .. ... . . 1 3320, 3324, 3326J
-15 45476-P1 . NUT,Spring. « « o vt ot v vt vt v e v nn v e s e e e 5 ALL
45486-P2 . NAMEPLATE, Tone Volume (Not shown) e e e 1 ALL
-16 45623-G1 .PANELASSEMBLY...................... 1 ALL
-17 43452-P1 . RETAINER ....... c e e e e e ee s 1 ALL
-18 45483-P2 . BEZEL (Shde type Swltch) ..... e e e e . 1 ALL
45483-P4 . BEZEL (For Rocker-type Sw1tch) et e e e e . 1 |ALL
*NOTE: These parts are part of Projector Assy(13 Figure 1)

5/81
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LOWER HOUSING ASSEMBLY

Figure 6.
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CARAMATE 3300

FIG. &
INDEX PART MODELS
NO. NUMEBER DESCRIPTION Rev.AC QTY USED ON
(Referenced from 21, Figure 2)
6- 45461-G1 HOUSING ASSEMBLY, Lower (120V). . .. ... ...... REF | 3450, 3330, 3340, 3320
45461-G3 HOUSING ASSEMBLY, Lower (100V). . . ... ... .... REF | 33567, 3336J, 3346J,
3326J,
45461-G5 HOUSING ASSEMBLY, Lower (220/240V). .. ....... REF | 3354, 3334, 3344, 3324
-1 . SUPPORT ASSEMBLY, Mirror (Figure 16) . ... ... REF| ALL
ATTACHING PARTS
-2 40921-P10L SCREW . ..., e e e e 4 | ALL
-3 | 38500-P21X | . WASHER, Flat 0.500 x 0.196 x 0.062 . . .. ....... 4 | ALL
-4 } 33500-P18X | . WASHER, Flat .625x .178x .064. .. ......0..... | AR | ALL
33500-P21X | . WASHER.Fiat .500x .196x .062. v v . v v v v e own.. AR | ALL
- - - XXk o oo
-5 45603-G1 . TRANSFORMER ASSEMBLY . .+ vt v e v eenvn.. 1 | 3450, 3040, 3020
45677-G2 . TRANSFORMER ASSEMBLY . ... ..., 1 | 33587, 3346J, 3336J
33287, 3354, 3344, 3334
3324
ATTACHING PARTS
-6 147-8-8L . SCREW, Thread Forming No.8 x $ Panhd. ....... 2 | ALL
- - = Xk E o oo
SS 359 + - FUSE(3ample e v v v 00 v e s s st 1 lALL
44505-P6 . . HOUSING, Outer(not shown) . .. ............. 1 | 3350, 3340, 3330, 23320
-7 ! 45474-G1 . PLATE AND HARNESS ASSEMBLY . + . v+ v o v v ... 1 | 3350, 3340, 3330, 3320
| 45678-G1 . PLATE AND HARNESS ASSEMBLY . + . v v v v v ... 1 | 3358J, 3346J, 33357
| 3326J, 3354, 3344, 3334
3324
ATTACHING PARTS
-8 | 147-8-8L . SCREW, Thread Forming No. 8 x+ Panhd ....... 1 | ALL
- - = XX e
-9 44505-P12 . HOUSING, Outer ........ e e e 1 | 3350, 3340, 3330, 3320
-10 44505-P5 . HOUSING, Imner .......... e e 1 | 3350, 3340, 333C, 3320
-11 44505-P3 . HOUSING, Inner ....... c e e e 1 | 335C, 3340, 333C, 3320
-12 44505-P11 . . HOUSING, Inner ...........ee.... e 1 | 3350, 3340, 3330, 3320
-13 45604-G1 . SPEAKER ASSEMBLY . o v vt v e e e oenne s 1 | 3350, 3340, 3330, 3320
45604-G2 . SPEAKER ASSEMBLY ...... e e e 1 | 3356J, 3346J, 2336J, 332
3354, 3344, 3334, 3324
ATTACHING PARTS
-14 147-8-8L . SCREW, Thread Forming No. 8 x $ Panhd ...... . 2 | ALL
-15 41216-G4 . FOOT ASSEMBLY, Elevating . . o v v v v v v v v v v n. . 2 | ALL
ATTACHING PARTS
-16 268-1 . TIE, Wire . .......... e e e e e . 2 | ALL
- - - ¥ o3k ok - - -
-17 41195-P1 SPRING & vt vttt ettt e e e . 2 | ALL
-18 41216-G1 . GUIDE ASSEMBLY, Right & v v o v v o v v v oo s e s, 1 | ALL
41218-G2 . GUIDE ASSEMBLY, Left ..... e e 1 | ALL
ATTACHING PARTS
-19 146-6R-8L . SCREW, Thread Forming No. 6 x4 Panhd ...... . 4 | ALL
- - - XK o -
-20 46140-P1 cACTUATOR vttt ot ettt et e et et e aee e e 2 | ALL
46421-G1 RECEPTACLE ASSEMBLY ......... e 1 | Except 3350, 3340, 3330
. 3320
-21 46088-P2 . RECEPTACLE ......0vvuu... e e 1 | Except 3350, 3340, 3330
3320
-22 46237-P3 . CARRIER, Fuse ........ e e 1 | Except 3350, 3340, 3330
3320
-23 46237-P2 BODY, FuseHolder . . ... v v vt v v s v inn e nn 1 | Except 3350, 3340, 3330
3320
ATTACHING PARTS
-24 45673-P6 RIVET .. ....... e e e e e e 2 | Except 3350, 3340, 3330

3320
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CARAMATE 3300

FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev.AC |qo7v USED ON
_25 | 45689-G1 . SWITCH ASSEMBLY, Line Change . .......... 1 | 3354, 3344, 3334, 3324
ATTACHING PARTS
-96 | 45673-P§ CRIVET e et oot e e e e e e et 2 | 3354, 3344, 3334, 3324
- e e MEHK o ==
410-14 . FUSE (3.15 AMP) not SHOWR « « « o s s v oo e e v s s 1 | 33567, 33467, 3336J,
33267
410-17 . FUSE (2.0 AMP) + v v v v oo e et e eeee e 1 | 3354, 3344, 3334, 3324
_o7 |45476-P1 . NUT, Spring . ...... e R 2 | ALL
.28 | 45464-P5 . HOUSING, LOWEE « v v v v e e e et eeeennn. 1 | 3350, 3340, 3330, 3320
45464- P9 . HOUSING, LOWET &« e vt e e enarannns e 1 | 3354, 3344, 3334, 3324
45464-P7 . HOUSING, Lower . .... e e 1 | 33567, 33467, 33367, 3326
45687-G1 . CONNECTOR ASSEMBLY, Fan Motor . . ... .. .. 1 | Except 3350, 3340, 3330
3320
|
|
18
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Figure 7. TAPE DECK COMPLETE
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CARAMATE 3300

FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION RevR |Qry USED _ON
7- 45506-G1 TAPE DECK COMPLETE (P/R)SP. . v v v v v v o v e u e REF |3350, 3354, 33567
45506-G2 TAPE DECK COMPLETE (P) . . v v v v v .. S e e e e e s REF {3330, 3320, 3334, 3324,
3336J, 3326J
45506-G3 TAPE DECK COMPLETE (P/R) « v vt v v vt v e e e e REF | 3340, 3344, 3346J
-1 45509-P3 . BUTTON ........ f e e e e e et e C e e s e s 5 ALL
-2 44037-G4 . DOOR ASSEMBLY .. ...0c.... e e e e e, . 1 ALL
ATTACHING PART
-3 461-10 . TAPE (#4416 -- 3M Co.) (9 yd roll) ..... e 1 |ALL
- - = REX o
-4 45515-P1 . BRACKET ......... e e e . 1 |ALL
ATTACHING PARTS
-5 148-5-4X . SCREW, Thread Forming No. 5x $ Hexhd ...... 1 ALL
[ 1 S
-6 45510-P1 . BRACKET MOUNTING .+ v 4ot v vt oo, .. 1 | ALL
ATTACHING PARTS
-7 148-5-4X . SCREW, Thread Forming No. 5x s Hexhd ....... 2 | ALL
-8 220-5 . WASHER LOCK & . ¢ v e v v v e v v v v e e 2 | ALL
-——— MK e e
-9 45514-P1 . ACTUATOR .......... e e e 1 | Except 3330, 3334, 3336J]
3320, 3324, 33267
ATTACHING PARTS
-10 | 112-1-3X . SCREW, Machine 1/64 x 3/16 Trusshd. .. ...... 1 | 3350, 3354, 33567, 3340
| 3344, 33467
-11 1 230-1 . WASHER,Lock. ... ... e e e e e e e 1 3350, 8354, 3356J, 3340
i 3344, 33467
O &
-12 45512-P2 .LEVER, Switch & o v v vt it et e e v e e e e e e 1 3350, 3354, 3356J, 3340
3344, 3346J
ATTACHING PARTS
-13 251-5-1 . RING, Retaining ............... e e e 1 3350, 3354, 3356J, 4430
3344, 33467
- - - %K o e -
-14 45511-P1 . PIVOT, Switch Lever . ........¢... e e 1 3350, 3354, 3356J, 3340
] 3344, 3346J
-15 45508-P2 . TAPE DECK ASSEMBLY (P/R) .. vt vn v e 1 3350, 3354, 3356J, 3340
3344, 3346J
45508-P1 . TAPE DECK ASSEMBLY (P) . ......... o ee e 1 3330, 3334, 3336J, 3320
3324, 3326J
* NOTE: See Tape Deck Service Manual TD 8003
45599-G1 . HARNESS ASSEMBLY, Tape Deck not shown ..... NA 3350, 3354, 3356J
45599-G2 . HARNESS ASSEMBLY, Tape Deck not shown ..... |NA 3340, 3344, 33467
45652-G1 . HARNESS ASSEMBLY, Tape Deck not shown ..... |NA 3330, 3334, 3336J, 3320
! 3324, 33267
1 44512-P7 . CONVERTER .......... e e e e e e 1 3350, 3354, 3356J, 3340
: 3344, 3346J
44552-P10 « « CONVERTER .+ ittt ittt ettt e e tnnenenns 1 3330, 3334, 3336J, 3320
3324, 3326J
44361-P3 HARNESS ASSEMBLY e e . 1 3340, 3344, 33467
Rev. 2-82 n
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Figure 8. LENS MECHANISM ASSEMBLY

FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev.E| QTY USED_ON
8- 45535-G1 LENS MECHANISM ASSEMBLY. .« v ve. ... ...... |REF [3350,3330,3340,3320,
3356J,3336J,3346J,3326J
| 45535-G2 LENS MECHANISM ASSEMBLY . ............... |REF|3354,3334,3344,3324
-1 45551-P1 . SPRING,EXtension . . « o oo oo v eveeenconocan 2 |an
-2 145-4R-12X | . SCREW, Machine 4/40 x 3/4 Hex sockethd . . .. ... 1 | AL
-3 45541-P1 cACTUATOR. « et vttt v e enosonencnconnsas 1 |Anl
-4 45540-G1 . BRACKET ASSEMBLY . ¢t evvveenentnenoons 1 Al
ATTACHING PARTS
-5 251-7-1 . RING,Retaining . . o« e oo v vvevevneconaennes 2 | Al
-5 455438-P1 . ROD,Lens Rack. .o ovvvovouneonnnnnesnnns 1 | Al
: - e HEK - - -
-1 45548-P1 . BRACKET,Lens Rack. . « e o oo v sneovesononss 1 | Al
ATTACHING PARTS
-8 251-10-1 . RING,Retaining . . v v« v v oo v ovevvunsoeneenas 2 | AL
-9 224-19- . WASHER, Bowed. . ...... 1 | AL
P i
-10 | 45549-P1 . ROD,Lens RacCk. . . e e o oo evneconsecneonsns 1 | Al
-11 | 45550-P1 < SPRING,LOBA & oot v v v vevocuneoneennsas 1 AU
-12 | 45547-P1 . RACK,LENS +.vcoevenrernensennns 1 | Al
-13 | 45552-P1 . ROD,Lens RACK. « c v oo vt ve v vnecnnonnenns 1 | Al
-14 | 33500-P31H | . WASHER, Flat 0.247x0.128 x0.032. . .. ....... 1 Al
15 | 46771-P1 « SPRING v.evveevvnnnnnnssasanenananass | 1 | 3354,3334,3344,3324
16 | 45536-G1 + PLATFORM ASSEMBLY, LeNS c e o0 eeoceranss 1 | Al

22
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FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev.AV QTY USED_ON
9- 45320-G1 MECHANISM COMPLETE (StageI) .. ........... IREF | ALL
-1 45525-P2 S 8 O 1 | ALL
ATTACHING PAR’I’S
-2 148-4-6L . SCREW, Thread Forming No. 4 x 3/8 Hexhd. ... .. 2 | ALL
-3 45664-P1 s HEADER & . it ittt ittt et e ieeene e 1 | ALL
-4 45650-P1 .INSULATOR .o vt vt v e v c et N 1 | ALL
-—- RN .-
-5 45343-P1 . SPRING, Index Return ...... e e e 2 | ALL
-6 45390-P1 . LEVER, Select .. ......0vvuvvu.. c et e e 1 | ALL
ATTACHING PARTS
-7 251-7-1 . RING, Retaining ...........c.0.v ..., . 1 | ALL
--- XX E -
-8 45391-P1 . LINK, Select ....... et b e e et e o e 1 | ALL
-9 45340-G2 . ARM ASSEMBLY, Index . .... 0o voevu.no.. .o 1 | ALL
-10 45392- P2 . ARM, Select ..... C e e e h e e e e e e e 1 | ALL
ATTACHING PART S -
-11 251-7-1 . RING, Retaining . ................ N 1 | ALL
- - - kXX -
-12 45589-P1 . PLATE, Slide Adjuster . ..........0ouo..... 1 | ALL
ATTACHING PARTS
-13 148-6-4L . SCREW, Thread Forming No. 6 x + Hexhd .. ... . 2 | ALL
—- - WEX oo
-14 45383-P1 . SPRING,Face Clamp . . vt vt v v v it vt eenenn. 1 | ALL
-15 45394-P3 . COVER, Mechanism Frame .............. SN 1 | ALL
ATTACHING PARTS
-18 148-6-4-1L . SCREW, Thread Forming No. 6 x + Hexhd ....... 3 | ALL
-17 45646-G1 - LUG ASSEMBLY vttt v it et et et ot e e eeeeenn 2 | ALL
-18 148-6-6L SCREW, Thread Formmg No 6 x 3/8 Hex hd ..... . 1 ALL
- - KKK w - -
-19 45528-G1 . WORM AND PULLEY ASSEMBLY ............ 1 | ALL
ATTACHING PARTS
-20 148-6-4L . SCREW, Thread Forming No. 6 x 1.4 Hexhd ..... 2 | ALL
B L &
-21 45352-P1 . MASK,Shutter . ... ...t eeeennn. e 1 All
ATTACHING PARTS
-22 148-6-4L . SCREW,Thread Forming No.6 x 1/4 Hexhd ...... 1 All
-23 39299-P1 . NUT,Spring. . . e s ¥¥Frrreeeeeee.. et s e e 1 All
P 3.1 .
-24 46045-P1 . BLADE,Shutter . . .. .o vttt i nenetnneeas . 2 | ALL
ATTACHING PARTS
-25 41846-P23X | . WASHER, Flat 0.330x0.114x0.110 .......... 2 | ALL
-26 251-5-1 . RING, Retaining ........ TN e 2 | ALL
B T.L
-27 45385-P1 . SPRING,Edge Clamp . « v v vt v v vt v v n .. N 1 | ALL
-28 38162-P2 . SPRING, Shutter Lever ... ............ s s s e 1 ALL
-29 45384-P1 . CLAMP,Slide Edge . .. .. ..o euunnn. PN 1 | ALL
ATTACHING PARTS
-30 254-6-1 . RING, Retaining . . e e 1 | ALL
-31 30473-P79 . WASHER, Flat 0. 312 X 0 131 x 0 015 ......... . 1 | ALL
B .k T
-32 45381-P1 . GUIDE, Slide Right . ............ e e e e 1 | ALL
-33 45380-P1 . GUIDE,Slide Left . ... .. v ittt nnnnnnn.. 1 | ALL
ATTACHING PARTS
-34 140-6R-4X . SCREW, Thread Forming No. 6 x  Panhd ....... 4 | ALL
--—- kR .o
-35 45382-P2 . CLAMP, Slide FaCe . . v vt vt v it vt ie e ee s 1 | ALL
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FIG. & |
INDEX | PART MODELS
NO. . NUMBER DESCRIPTION Rev. AV QTY USED ON
10- 145320-G1 . MECHANISM COMPLETE (Stage II) .« v v v v v v v v v w REF | All
|
-1 45347-P1 . NUT, Adjusting (Front Rear Cam) . « . v o v v v v v ... 1 All
ATTACHING PARTS
-2 171-6-3 .SCREW,Set. . . ..o v vvvvenn. e e e e e 1 All
! R L
-3 43270-P10 . WASHER, Flat 0.195x 0.025x 0.60. . ...... . 1 All
-4 | 45345-P2 . CAM,FrontRear . . ... ...vovuuu... e 1 All
ATTACHING PARTS
-5 251-11-1 . RING,Retaining . . . v v v v v vvv v, e 1 All
- - - WX K . o -
-6 35473-P48 . WASHER, Flat 0.500 x 0.254 x 0.005..... e AR All
-7 | 45346-P1 . SPRING,Cam Return. . . . . oo v v v vt oie v v v nnd N 1 All
-8 45344-P2 , SPRING,Index Guide. . . . v v v v v v v v v v v o v e v un 1 All
-9 46167-P1 L BUMPER & ot vttt it e s et e e s et e e e e 1 All
ATTACHING PARTS
-10 251-9-1 . RING,Retaining . . . . ... ool i it v i e 1 All
-11 43260-P21 . WASHER, Flat 0.250 x 0.163 x 0 005........... 1 All
- - R - - -
-12 45368-G1 . ARM ASSEMBLY,Detent . . « « v v v v v v v v e v o v v u 1 All
ATTACHING PARTS
-13 251-7-1 . RING,Retaining . . . . ... ... ... e e e e 2 All
i - - e K e - o
-14 j 45349-P1 . SPACER, Shutter Lever......... e e e e 2 All
-15 | 46163-G3 . SOLENOID ASSEMBLY . . . vt v v v st e v e e v e a s 1 All
| ATTACHING PARTS
-16 i 46770-P1X . PIN,Solenoid . « v v v s v v v o v e e e e, S e e ae e e 1 All
-17 | 118-6-3X . SCREW, Machine 6/32x 3/16 Hexhd . .. ........ 2 All
-18 : 38473-P7X . WASHER,Flat 0.375x 0,146 x0.042........... 2 All |
-19 | 45583-P2 . PLATE,SOlenoid . .\ e v e it it et ee 1 All |
| ' ATTACHING PARTS
-20 | 148-6-4L . SCREW, Thread Forming No.6 X 1/4 Hex hd « + - - . . 1 All
-21 | 148-6-4L . SCREW, Thread Forming No.6 x 1/4 Hexhd . .. ... 1 All
-22 | 38473-P7X . WASHER,Flat 0.375x 0.146 x0.042. .. ........ 1 All
-23 44505-P10 . HOUSING,INner . . v ¢« v v v v o v v v ot oo et e e o 1 All
-24 43720-P1 . SHAFT,Lever Pivot . . . . .. e e vt i v vt v i v v v v 1 All
ATTACHING PARTS
-25 251-17-1 . RING,Retaining . « . .« vt v v i it it i et et e e ns 1 All
-26 46792-G1 . ESCAPEMENT LEVER ASSY . . . v v e v v v v v v e e a s 1 All
-27 45348-P1 . LINK,Cam-Front Rear . . . .. ... ..... e 1 All
-28 171-A4-6 . SCREW,Set. v v i v vt it e e e e 1 All
-29 45372-G1 LIFTER ASSEMBLY .. ......... e e 1 All
-30 45576-P1 WIRE, Lifter « o v v v v v it et i ettt ot e e o a s 1 All
-31 45575-P1 WASHER, Lifter. . ....... et e . . 1 All
-32 45578-P1 SPRING, Lifter. . « v v v vt v i i et e et et e e e e 1 All
-33 45577-P1 . LIFTER ASSEMBLY .+ v v v v v v et ot e ve o e v e oas 1 All
-34 45417-G1 . LEVER ASSEMELY, Index Follower ............ 1 All
-35 45350-G3 . LEVER ASSEMBLY,Shutter Cam . .. ... ... 0. .. 1 All
_36 45354-P1 . . SPRING,ShUtter + o vt vt ettt et e e e e 1 All
-37 45363-G1 . LEVER ASSEMBLY, Detent Follower. . . .. ...... 1 All
-38 45366-P1 . CROSSBAR,Detent . . ... e e et e e e . 1 All
ATTACHING PARTS
-39 251-7-1 . RING,Retaining . . . v v v e v v v v e e . e 1 All
- MK e - -
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Figure 11, MECHANISM COMPLETE (Stage III)

() -DC-44 GREASE
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FIG. &
INDEX PART Rev.AV MCDELS
NO. NUMBER DESCRIPTION ev. QTY USED ON
11- 45320-G1 MECHANISM ASSEMBLY COMPLETE (Stage III) . ... |REF
-1 45371-P1 . SHAFT, Cam ..... e e e e 1 | ALL
-2 45414-G2 . CAM ASSEMBLY  + v vttt v o ee et e o eo e 1 | ALL
Il -3 45332-G3 . CLUTCH COMPLETE .. .o« e v .. e e 1 | ALL
| 45337-P1 . .SPRING, DIivVe « v v v v v vt e vt aae e ann o 1 | ALL
1 45336-P1 ..SPRING,Overload ......... e e e e e e e e e ‘ 1 ALL
45339-P1 C.SPRING,Drag & ... sttt i e i i s s s e e e 1 All
-4 45532-P1 CWASHER, CLUtCh . « v v v v e et v oo et aeeono 1 | ALL
-5 | 40627-P18X | . WASHER, Flat 0.545 % 0.256 x 0.025 .. ......... 1 | ALL
| 30473-P68X | . WASHER,Flat 0.593 ¥ 0.265x0.032 .. ... ... ... 1 | ALL
‘| 33500-P30X | . WASHER, Flat 0.625 x 0.257 x0.042 . . . ..o oo AR| ALL
-6 | 45387-G1 . PAWL ASSEMBLY & vttt e e oo eennonenen AR| ALL
i ATTACHING PARTS
-7 \ 251-7-1 . RING,Retaining . . c « o« e o v v ot v v nocooconeon 1 | ALL
| - - = kEE e a -
-8 | 46167-P1 . BUMPER .......... e e e 1 | ALL
| -9 } 45321-G5 . FRAME ASSEMBLY . 4 e vttt vt et v oo s 1 | ALL
28 7/82
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Figure 12. LAMPHOUSE ASSEMBLY
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FIG. & i
INDEX | PART ‘ MODELS
NO. | NUMBER DESCRIPTION Rev.AB QTY USED ON
! ' (Referenced from 37, Figure 4)

12-  |45405-G1 LAMPHOUSE ASSEMBLY 50 HZ .+ . v v v v oo i v REF | 3350, 3340, 3340, 3320
145405-G2 LAMPHOUSE ASSEMBLY 60 HZ . ..o oo von.. REF | 3354, 3334, 3344, 3324
| 33567, 3336J, 3346J, 3326J

-1 | 45406-G1 . MIRROR ASSEMBLY, Lamp . ........o.on.... 1 faLL
: ATTACHING PARTS

-2 !148—4-6}( . SCREW, Thread Forming No.4 x 3/8 Hex Hd.. .. ... 1 |ALL

-3 1148-4-10X . SCREW, Thread Forming No.4 x 5/8 Hex hd. . .. ... 1 JALL

-4 251-7-1 . RING,Retaining « v v v vt v v vn e e e e eeean s 1 |ALL
| cee KR .o

-5 {116-8-8L | . SCREW, Machine 8/32 x+Panhd . ............ 1 |ALL

4 ATTACHING PARTS
-6 143270-P18 | . WASHER, Flat 0.312x 0.153x0.033 ........... | 1 |aLL
] - - - kR oo

| 45408-G2 . BASE COMPLETE ..... e e 1 | 3350, 3340, 3330, 3320
| 45408-G4 . BASE COMPLETE ........ S 1 | 3354, 3334, 3344, 3324
| 33567, 33367, 33467, 33261
i ATTACHING PARTS

»

|

-7 139-8-8G . SCREW, Thread Cutting No. 8 x $Hexhd ........ 3 ALL
R T
-8 1 121-8R-6H .+ SCREW, Thread Forming No. 8 x 3/8 Pan hd(Grd) . 1 ALL
-9 1 46389-G2 .. LAMP HOLDER & ¢ v v v vttt e tn e e e oo e 1 3350, 3340, 3330, 3320
145582-G1 .. LAMPHOLDER ......... e e e 1 3354, 3334, 3344, 3324

i 33567, 33367, 33467, 3326
j ATTACHING PARTS
-10 1116-3R-6X . » SCREW, Machine 5-40 x 3/8 Panhd .......... 2 ALL

-11 [ 200-5H-X o NUT e e e e e C e e et e e s 2 ALL
-12 | 220-5 WASHER, LOCK © v vt eeveeennannn. ., 2 |ALL
- - kkk o - o
-13 46188-G1 . . SWITCH ASSEMBLY,Thermal . ... ... ....... 1 3350, 3340, 3230, 3320
-14 1 45121-P1 .. CLAMP ........... T e 1 ALL
-15 | 45600-P1 | .. BUSHING .................... e 1 |ALL
-16 145408-G1 .« BASE ASSEMBLY . .t vttt it e e e e e 1 ALL
-17 45645-F3 . LABEL, Caution . ........... S e e e e e e e 1 ALL
41415-P1 . CONNECTOR & vttt vttt ottt eeee e P 1 3350, 3340, 3330, 3320
| 37949-P1 . CONNECTOR ......... et et e e e e e e 1 3350, 3340, 3330, 3320.
-18 44505-P10 . HOUSING, Inner (4 connection) ...... N . 1 3350, 3340, 3330, 3320
-19 44361-P2 . HOUSING, Outer (6 connection) . ....... .. .... 1 3350, 3340, 3330, 3320
44505-P13 . HOUSING, Inner (2 connection) not shown . ....... 1 3354, 3334, 3344, 3324
) 3356J, 3336J, 33467, 3326J
-20 45424-P3 .DOOR ........... C ot e e e et e e e e e 1 ALL
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Figure 13, BLOWER MOTOR ASSEMBLY

TG, & |
INDEX | PART MODELS
NC. | NUMBER 12343 DESCRIPTION Rev.W QTY USED ON
| Referenced from 45, Figure 4
13- 1 46138-G1 BLOWER MOTOR ASSEMBLY (120V, 60Hz) ....... REF/| 3350, 3330, 3340, 3320
;46138-63 BLOWER MOTOR ASSEMBLY (120/230V, 50Hz) REF| 3354, 3324, 3334, 3344
| 46138-G4 BLOWER MOTOR ASSEMBLY (100V, 50Hz) ....... REF| 33567, 3346J, 3336J, 3326]
-1 45402-G1 . WHEEL ASSEMBLY (1.940 Dia.) ..o vv v ... 1 | 3350, 3330, 3340, 3320
| 45402-G2 . WHEEL ASSEMBLY (2.440 Dig.) &« v v v v vv v e v 1 | 3354, 3324, 3334, 3344
§ 33567, 33467, 3336J, 3326.]
-2 1 45400-G1 . PULLEY ASSEMBLY, 680 HZ .+ + « « ¢ o v v o v e v e 1 | 3350, 3330, 3340, 3320
| 45400-G2 . PULLEY ASSEMBKY, 50 HZ « v v vt e v e nosooeens 1 | 3354, 3324, 3334, 3320
i 3356J, 33467, 3336J, 3326.]
-3 33400-P20 BELT &+ o v e o vttt et ettt e 1 ALL
-4 | 46191-P2 . MOTOR (120V, 60HZ) M-1. v v v it v i ennenenns 1 | 3350, 3330, 3340, 3320,
46390-P2 . MOTOR (220V, 50Hz) M-3..... e 1 | 3354, 3324, 3334, 3344
46420-P2 . MOTOR (100V, 50Hz) M-4...... R 1 | 33567, 33467, 33367, 3326]
ATTACHING PARTS
-5 46191-P3 . SCREW, MOtOr MOUDE .« v v e v v v v vt on e evnoe e 2 | ALL
-6 46191-P4 O NUT, Motor MOUNT v v« ¢ o v ¢ o o o o v o o o o o o o s oo 2 ALL
-7 140-8R-8X | . SCREW, Thread Forming No.8 x ¥ Panhd........ 1 | ALL
-8 45240-P1 CSPACER et e e e e e e 1 | ALL
-9 33500-P62X | . WASHER, Flat 0.375 x 0.166 x 0.032 . .. ....... 1 | 3354, 3324, 3334, 3344
-10 | 46435-P1 . STUD,SPACEr v v v v e v v ot e o e s o oo e e 1 ALL
S11 | 45293-P8 . HOUSING « v v v v v o vene v J 1 | 2354, 3324, 3334, 3344
-12 | 46155-P1 BRACKE T © vt e et et e e e e e 1 | 3354, 3324, 3334, 3344
-13 | 124-4R-20X SCREEN o v v vt vttt et et it e s . 9 | 3354, 3324, 3334, 3344
-14 | 42807-20 USPACER  t e e e e e e e 2 | 3354, 3324, 3334, 3344 |
46134-G2  MOUNT ASSEMBLY « o v v v vt e omeeeeeineeean 1 | ALL |
-15 1265-14 s GROMMET .+« v e et e e e e e e e 2 | ATL
-16 | 46128-P1 . SPACER. « v vt eeea T 2 | ALL
-17 1116-8R-8X | . . SCREW, Machine 8/32 x1/2Panhd. ... ... .... 2 | ALL
-18 | 46127-P1 . BRACKET + v e vt et e e e e e e e 1 | ALL
-19 l46139-P1 . L SPRING « ot vveveeeenn . . e 1| ALL
-20 | 46129-P2 U PLATE o v et et e e e 1 | ALL
-21 |116-8R-12X | . . SCREW, Machine 8/32 x3/4 Panhd. . . .. ... ... 1 | ALL
-22 |13280-P23 . . WASHER, Flat 0.750 x 0.173 x 0,042 .. ....... 1 | ALL
S22 | 46135-P3 U FERRULE &« v v o v v ot et et et et et e e 1 | aLL
_24 | 48135-P2 s GROMMET « v v e v e et e e e 1| aLL
___ 44505-P9 | . HOUSING &+ v v oo et tieeeen e inne e 1 | 3350, 3230, 3340.2320
34,232 4,3344
39 7/82 ) | 3334, 2324.3334,3344
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Figure 14. TONE AND VOLUME ASSEMBLY

FIG. &
INDEX PART MODELS
NC. NUMBER DESCRIPTION Rev. L QTY USED_ON
14- 45137-G4 TONE AND VOLUME ASSEMBLY ...... e e REF | All
-1 44386-P5 . RESISTOR (VR-2) ....... Ce e e o 1 | Al
-2 1 44386-P4 < RESISTOR (VR-1) . o i i it et v oo e et eneanns 1 Al
-3 | 406-222-3 . RESISTOR (R-42) 2200 ohm +5% 1/4 watt. . ... ... 1 | All
-4 42756-P11 . CAPACITOR (C-27) 0.1 uf £10% 100V ..., ...... 1 Al
-3 l 44552-P7 . CONNECTOR. . ... ... e et et e [N 1 AL
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Figure 15. MIRROR DOOR COMPLETE
|
FIG. &
INDEX PART MVODELS
NO. NUMEBER DESCRIPTION Rev. K |QTY USED ON

15- 45488-G1 MIRROR DOOR COMPLETE . + « v v v v v e v vt .... |REF| AL

-1 45491-P1 WINDOW. + v v v v e e e e e e 1 | All
ATTACHING PARTS
-2 43691-P1 LCLIP, SPIiNge ¢ v v v e v b et e i . 2 | All
-3 461-10 . TAPE (4416 3M Co.) (9 yards) . « « e oo v v v v v nnn LP | All
-4 45494-P1 s SUPPORT .« v e et ettt oen et sen et eenaneen 1 | Al
ATTACHING PARTS
=5 | 100-6R-28L | . SCREW,LOMG: « v v v v v v vevvnaeeneeennsnn 1| aAn
<6 | 100-6R-14L | . SCREW,SHOTt « v v v v v e v o me i eee e e e aenns 1Al
-7 | 137-8R-6X | . SCREW, Thread Cutting No 8 x 3/8 Panhd ....... 1 lan
-8 46175-P1 . SPRING, Long e 1| AL
-8 46174-P1 . GUIDE .. ... 1 | Al
-10 | 45497-P1 SPRING, Short . 1 | an
-11 | 200-8SX NUT. ..... . 2 | Al
-12 | 45493-P1 HANDLE.: « v v v v ottt ettt ettt e 11 An
-13 | 45891-P1 Lo} % 5= IR 1 | Al
-14 | 45490-P3 DOOR. . . .. . 1A
7,/82
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Figure 16, LARGE MIRROR SUPPORT ASSEMBLY
FIG. &
INDEX PART MODEILS
NO. NUMBER DESCRIPTION Rev. K o1y USED_ON
16- 45472-G1 LARGE MIRROR SUPPORT ASSEMBLY (120V) ......|REF| 3350, 3340, 3330, 3320

45472-G3 LARGE MIRROR SUPPORT ASSEMBLY (100V)..... |REF| 3356J, 3346J, 3336J, 3326J
45472-G4 LARGE MIRROR SUPPORT ASSEMBLY (220/240 V).. |REF| 3354, 3344, 3334, 3324

-1 243-1 . BUSHING,SttainRelief . .......... ... .0... 1 3350, 3340, 3330, 3320

-2 45614-G1 « CORD,POWErI: ¢ v v s ot s v ot o sasonconosenas . 1 3350, 3340, 3330, 3320

-3 45852-P1 . LABEL,Caution. . . ¢ ¢t et ettt e e sesoasccnnse 1 |Except 3350, 3340, 3330, 3320

-4 45672-P1 BAFFLE. « t vttt ot et s ettt et 1 |3350, 3340, 3330, 3320 '=20
456'75- P2 « BAFFLE . .c.ctoeeoenoscossancascssass 1 |3356J,3346J,3336J,3326J
45672~ P3 e BAFFLE ..o oooseecececoacsssassossacse 1 | 3354, 3344, 3334, 3324

-5 45080-P8 . TERMINAL BLOCK . 4 v ¢ ot st v v oo osooseasas 1 3356J, 3346J, 3336J3326J
45080-P9 . TERMINAL BLOCK .+ ¢ vt v o e st oeus S oo s o e 1 3354, 3344, 3334, 3324

-6 45673-P4 cRIVET & i ittt ittt ittt i s st anonassooas 2 |Except 3350, 3340, 3330, 3320

-7 45476-P1 e NUT,Spring. « o o o e o o v oo s 0o voeoeascoenees 4 All

-8 461-9 . TAPE (4416 3MCoO.) . v v v v v v e e s e e e 1 All

-9 461-9 . TAPE (4416 3MCa) 9ydroll. ... v v 1 All

-10 45473-P1 c SUPPORT . 4t s vttt et s oot atnoosecsanasas 1 3350, 3340, 3330, 3320
45473-P2 . SUPPORT . ¢ i i ettt vt s s e soesensoansacens 1 |Except 3350, 3340, 3330, 3320
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FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION RevK o1y USED ON
17- 45559-G1 CIRCUIT BOARD ASSEMBLY (P/R)SP. . .. ... .... REF| 3350, 3354, 3356J
45559-G2 CIRCUIT BOARD ASSEMBLY (P/R). . .. ........ . |REF| 3340, 3344, 3346J
C-1  14157-P473K-H .CAPACITOR .047 mfd +10% . ....... e . 1 |an
C-2  ,450-R47-50M " 4Tuf +20%. o .0t . 1 |aAll
C-3  1450-R22-50M] . " 22uf +20% . e 1 | Al
C-4 [415A-R470K-C. " 4Tpf +10%. v v v ee e e 1 | Al
C-5 42267-P0O19 | . " 470uf, 16V . i v i e e .. e 1 | Al
C-6  42267-P009 | . " 220uf ,16V . v n ... e . 1 | Al
C-7  415B-P102K-D. " 2001 mfd £10% . . 00wt e 1 | Al
C-8 |450-R47-50M " ATuf+20%. e e 1 | Al
C-9  [450-R22-50M/ , ; V22UfF20%. b ces 1| Al
C-10 415A-R470K-C. " 47pf +10% o oot e ~1 | Al
C-11 415A-R470K-C. " ATPE+10% o vi et in e, 1 | Al
C-12 .45147-P001 " .00227uf +10% ,100V. . ...... . 1 | Al
C-13 |42267-P014 " 4Tuf 16V, o vt e, R 1 | Al
C-14 |42756-P013 " .033uf +10%,100V . ..... e 1 | Al
C-15 [42756-P008 " 022 uf +10% ,100V . ...... . . 1 | An
. C-16 142756-P009 " 0L Uf+10%. e e . 1 | Al
C-17 |38239-P019 " 1mfd+20%,16V ..o i .. 1 | Al
C-18 142756-P013 " 033 uf +10%,100V ... ..uuu... .. 1 |an
C-19 38339-P019 " .1mfd+20%,16V ..., 1 | Al
C-20 [45147-P003 | . " . 0047 uf £10%, 100V". . . .. e . 1 | Al
C-21 42735-P00S " 0T uf £10% v v v i e i e e e e e e 1 | All
C-22 145147-P003 " L0047 uf +10% ,100V. . ... v i 1 | Al
C-23 l42287-P0O10 | . " luf 16V, ittt e e e e e e en N 1 | Al
C-24 [45147-P002 " .0033 uf +10% ,100V. . ... ... 1 | Al
C-25 |44030-P015 " 1mid+20% e s eeenenneennnn, 1 | Al
C-31 '42287-PO1¢ " 2.2uf,25V ., ... ..., .o . 1 [ Al
C-32 [450-22R-10MI . " 22Uf +20% o e e e, e 1 | Al
C-33 |42756-P0O11 | . " S1ufF10%,100V L, ... 1 | Al
C-40 142756-P013 " 2033 af +10%,100V .. ... ... ... . 1 |An
C-41 l415A-P750K-4. " T5PE+10% v vennnnnn... e 1| Al
C-42 | 42267-P015 L " 00mfd, 25V. .. in i e it a 1 | All
C-42 {415C-P104M-F. Imfd £10% 4 u e s - 1| Al
C-44 | 42267-P014 | . " 4Tpf 16V, ... N 1 | Al
C-45 | 42756-P009 " 01 uf +10%. o et e 1| Al
C-46 ' 44030-P013 " IKMId o ot v vt v iienaennannn 1| Al
c-47 | s4030-poog | . " 10MEA + e e e e e, 1| An
C-48 | 45147-P001 | . " .0022 uf +10% ,100V. . ... ... ... .. | 1AL
C-49 42756-P009 | . " cOLUf +10%. vt e 1| Al
C-50 44030-P011 “ 470mfd. v v v i e e e 1 | All
C-51 42756-P011 | . " Lluf+10%, 100V ... e, 1 | All
C-52 415A-P101K-H . " 100pf +10%. o oo v u... N 1] Al
C-33 415B-P331K-H . " 230 PEF 10%. o v v vt e e 1 | Al
C-54 | 45147-PO01 | . " L0022 pf +10%, 100V o\ 0 v v oy, 1| Al
C-101| 42267-P010 | " 1uf ,16V..... 1 | All
C-102415B-P222K-T . " . 0022 mfd +10% . .. .. e 1 | 3350, 3354, 33567
“15A-P181K-H , " 180 Pf+ 20%. v v v v v e aenn e . 1 | 3340, 3344, 23467
C-103| 44030-P009 " 10mid o vt e e e e 1] Al
C-104! 38339-P020 | . " 2mfd,16V. . i e .., e 1| AL
C-105415A-P181K-H . " 180 pf +10%. ¢ v e v e v eee e e 1] Al
C-106' 39339-P02C " .22mfd 16V, e i h e e .. 1| All
C-107 39339-P020 " L22mfd 16V, oot . . 1| Al
C-108 42756-P010 " . 0068 uf + 10%,100V. . .. . . 1| Al
C-109 42756-P010 " . 0068 uf + 10% ,100V. . . .. 1| Al
C-110 45147-PC0O2 " .0047 ur + 10% ,100V. . . .. e 1 3350, 3354, 33567
C-112 42756-P009 " 0L UF FT0%e e e e . 1 | 3340, 3344, 33467
C-115 42267-P010 ; S S cew. | 1 3340,3344, 33467
C-116 450-R47-50M] . " L47uf ,20V .. ... ..., e e . 1 | 3350, 3354, 33567
C-117| 42267-P006 | . CAPACITOR L0l uf +10%, ..., . A N S
C-118| 42267-P006 | " BT uf T 10% ... . 1| Al
C~119’415B-P222K—‘I . " 2200UF +10%. o 0w i et . 1} Al
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FIG. &
INDEX PART MODELS
NO. NUMBER DESCRIPTION QTY USED_ON
C-120[415B-P222K-J . " 2200 Uf + 10%. o ¢ v e me oo e e 1 An
C-121] 42267-P010 | " Tuf L16V. o e v e e eaen oo oo 1| an
C-122/450-4R7-25M1/ o 4.TUf £ 20%0 o e eo s e e 1 an
C-123| 38323-P019 | . A mEd +20% 0 0 i e 1 | 3350, 3354, 33567
C-124415B-P222K-J . " 2200 uf + 10%. . . . . e ie e . 1 | 3350, 3354, 32567
C-125] 38339-P020 022 mfd 16V . et oo e e e 1| an
C-126| 42267-P010 " Tuf LI6Ve e oo ocococen e e e e 1] a1
C-127| 42756-P013 " L047 uf +10%,100V ... .0 1 1 3350, 3354, 3358J
C-128| 42786-P013 " .047 uf + 10% ,100V , . .00 v v e 1 | 3350, 3354, 3356J
C-129| 42756-P013 | " L0833 +10%,100V . L oo ae o 1 | 3350, 3354, 33567
C-1301450-R47- 30M | " AT uf £ 20%. 0 00 s e oo a0 a0 e 1 | 3350, 3354, 33367
C-121 42267-P010 " 1uaf,16V.. ... e e 1AL
C-132! 38339-P919 .1 mfd+20%,16V ...0. oo . 1 | 3350,3354, 33567
C-133| 28333-PO1¢ " Clmfd +20% 16V Lo e 1| 3350, 3354, 33567
C-134| 42287-P018 " 2,20 ,25V 0t o oo oo s e s a0 e 1 | 3350, 3354, 3355.T
C-135 44030-P009 | N 10mfd ... .. . e 1 | 3350, 3354, 33567
C-136] 44030-P008 | L LOMEA o v e eem oo eeeannaees 1| Al
C-137/450-10R-10M " 10Ul +20% o co oo o v oocenosos 1 | 3350, 3354, 33567
|150-22R-10M 22UFF20% oo v ven e 1 | 3340, 3344, 33467
C-138/415B-P102K-D " 001 UF2i0% . o oo v o v v aaecscnne 1 | 3350, 3354, 33567
| C-1400 42267-P011 | ! 4700f 25V 0 i i i 1Al
| C-14114157-P473K-H . 47000 pf +# 10% ¢ o v v e v e co v e nn 1] Al
. C- 14214157-P4T3K-H . " 47000 pE T 10% o v v vm v oe me e 1Al
L C-143, 42267-F013 " 2200 uf ,25V . ... .. e e 1] Al
C-144{430-4R7-25M| " 4Tl +20%. o 0w e nee e . 11 Al
[ C-145l4157-P 731'—11 " 47000 pT +10% ¢ o v v v v n s o e 11 AlL
| C-148! 42267-P014 | " (RTINS V37 1] Al
i 150{415B-P331K-1 . " 330 pf +10%. . o . . . e e ‘e 1] AL
i c152 [4154-P18IK-H' . CAPACITOR 180 pf+10%, 100V . oo v v oo 1| Al
L D-10 1 44522-P002 | ., DIODE (TN3064) « v oo c cv e v vvnncanocsonesos 1 | 3340, 3344, 33465
I D-il | 44522-P002 g . DIODE (INS0B4) . v v v o v eeecnnsncoaronanas 1 | 3340, 3344, 33467
D-13 | 44522-P002 | . DIODE (IN3064) ... ... e e 1] a1
D-14 | 44522-P002 | . DIODE (IN3064) . ...... e e e e e 1Al
D-15 | 44322-P002 | . DIODE {IN3064) . . ...« voc oo onsn e 1Al
D-16 | 44522-D002 | ., DIODE (IN2064) ¢ v v v e v v oo acansuos e oos 1} an
D-17 | 40875-P001 U DIODE (IN4003). . .. ...nvveonn e e 1| AL
D-18 | 44522-P002 | . DIODE (IN3064) . . 0. cc oo e n oo e e e 1 | 3350, 3354, 3356J
D-19 | 44522-P002 | . DIODE (IN3064) . « vt c v oo e e oooceacs oones, 1| 3350, 3354, 33567
D-21 | 44522-P002 | . DIODE (IN3064) ........ e e e e 1 | 3350, 3354, 33367
D-22 | 40875-P001L | . DIODE (IN 4003) .. ....... e e e e 1] oan
D-24 | 44522-2002 | . DIODE (IN30B4) . . v v e v v v nc v v nvaossnonnos 1] oan
D-25| 40875-2001 CDIODE(IN 40037« v v e e v v o vamenecocaenss 1 | 2350, 33%4, 33567
. D-30| 39324-P005 | , DIODE ,Bridge ......coovoe-ononnnns . 1| Al
T3 | 44507-P006 | . CONNECTOR. « .« vv et v v encnoecsonsnoneas 1] Al
| J-4 | 44853-P005 | . CONNECTOR. « v et v cn v ee s aooaenansns 1] Aan
{ L-1 43556-P001 INDUCTOR (RC 875 Pace Llect ,Ontario N.Y. ). ... 1 AlL
' P-1 | 44511-P003 CONNECTOR. ¢ v e v v e oe e ve o omansas s |o1lan
P-2 | 44511-P003 | ., CONNECTOR. ¢ . oo v v osc oo e e [ 1] an
P-5 | 45649-P091 . CONNECTOR. . ... e e e b an
P-§ | 44511-P002 | . CONNECTOR. « vt v vt et v mnnoeononcsassas Coi Al
P-7 | 445112002 L CONNECTOR. o o et v e v een oo sa s oaonaasasl 1] an
P-8 | 45148-P008 ! CONNECTOR. « ¢ e v o v v onon F P S S -3 1
Q-1 | 42721-P0O01 | TRANSISTOR (MPS 8514). ¢ . o v v v v v v o e e 1] Al
Q-2 | 42721-P001 | TRANSISTOR (MPS 8514). « o v v o 5 v v s e 1] AL
Q-3 | 42721-P00t | . TRANSISTOR (MPS 8514). ... ... ... e 1] Al
Q-5 | ¢4294-P001 | . TRANSISTOR (2N2400) ...........c.o. e 1]l an
| Q-6 & 44518-P001 | ., TRANSIETOR (B40C1}. . ... vvvv v vneneonn Ll ALL
| Q-7 | 44294-PO01 | . TRANSISTOR (2N4400} .. vuvnvanen ons . 1| 3350.3354, 33565
LG-8 } 44519-P001 | . TRANSISTOR (MPS-413)...... . ... e 11 2356, 3354, 33567
| 44284-P00! | TANSISTOR (ZN4490) . .0 v v v vt v e s oo e oo 1| %340, 3344, 33457
Q-9 | 42721-P0O01 | . TRANSISTOR (MPS6314). . . .. ..oov.noonnn 1| &1L
Q-10 | 4£204-F001 | , TRANSISTOR (IN4400) . ¢ i ove e coconnnn 1] oAl
G-11 | 44518-P00i | . TRANSISTCR ‘D40C1) .. ... e e 1] Al
2
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CARAMATE 3300

FIG. & )
INDEX PART MODELS
NO. NUMBER DESCRIPTION USED ON
R-1 406-184-3 RESISTOR 180Kohm ....... o e e v e s e 1 | All
R-2 406-473-3 " ATK ONIM & v v v v et et e e e et e v 1 | All
R-3 406-151-3 150ohm . ..... . i e, 1 [ Al
R-4 406-821-3 8200hm ............. e 1 | All
R-5 406-562-3 5,6000hm. ........00vvvveennn. 1 | All
R-6 406-181-3 180ohm . ... ... i i i it i i 1 | All
R-7 406-223-3 22Kohm . . ........ . . . 1 (Al
R-8 406-332-3 3,3000hm............... e e 1 | ALl
R-9 | 406-124-3 120Kohm .. .o v nne s .. e 1| Al
R-10 | 406-181-3 180 ochm . . 7 [ C et e s e 1 | ALl
R-11 | 406-104-3 100K ohm . .7 e e e e s e e 1 "All
R-12 | 406-104-3 100 K ohm. . g ........ ce. 1 | An
R-13 | 406-182-3 1,800 ohm. . . W . . 1 | ALl
R-14 | 406-222-3 2,200 ohm. . {; ......... [P 1 AL
R-15 | 406-391-3 390 ohm ..... “? .............. 1 | All
R-16 | 406-154-3 150 Kohm..... v} ............. 1 1Al
R-17 | 406-221-3 220 ohm . ...... L7, N e 1 | ALl
R-18 | 406-751-3 750 ohm .. ..... % e 1 | Al
R-18 | 406-433-3 43 K ohm SR % C v ae e . 1 | All
R-20 | 406-822-3 €,2000hm. ....... PN 1 | All
R-21 | 406-271-3 270 ohm . ... AX e . 1| Al
R-22 | 406-102-3 1Kohm ....... Y Ceee 1 1Al
R-23 | 406-334-3 330Kohm ....... - e 1 1Al
R-24 | 406-103-3 I0Kohm. . .....oo0v 2 e . 1 | All
R-25 | 406-473-3 47TKohm............% ...... . 1| an
R-26 | 406-153-3 ISKohm ¢ o o v o v v v v owe ™ o L . 1 | Al
R-27 | 406-155-3 IMORM.: ¢ v s 0 00 0 vsue .. [N 1 ] AN
R-28 | 406-393-3 B9KONM .ot v vt ie i it i e 1| AL
R-2¢ | 406-331-3 330 ohm ..... e e 1| Al
R-30 | 406-474-3 470 Kohm..... e . e e e 1 [ All
R-31 | 406-474-3 470 Kohm. . v v v v v v v v v e e 1 | AL
R-32 | 406-473-3 47 Kohm ..... . e e e s . 1Al
R-32 | 406-103-3 10Kohm ........ . c e ae e . 1| Al
R-34.| 406-391-3 390 ohm e e e e s e s . . . 1] Al
R-40 | 405-182-3 1,800 0nm. . v v it e e e e e e 1 | A
R-42 | 406-105-3 iMohm. .....0v00. ew s e ae s i} Al
R-42 | 406-104-3 100 K ohm...... . e 1] A1
R-44 | 406-562-3 5,600ohm......... et et 1| Al
R-50 | 406-224-3 220Kohm . ......... . . 1 | ALl
R-51 | 406-479-3 4.7ohm .......... e 1]An
R-52 | 406-101-3 100ohm . ....... e . 1Al
R-53 | 406-479-3 4.70hm ... .0 .. e 1| AR
R-54 | 406-109-3 lohm ............ . e e 1| AD
R-55 | 406-331-3 330 ohm ..... . EEEEEE 1 1Al
R-56 | 406-101-3 100 ohm ..... N S e e e saee 1 | Al
R-57 | 406-759-3 bR T o 2« 1 i All
R-58 | 406-821-2 820ohm .. ... u .. . e . . 1 [ Al
R-59 | 406-109-3 7.50hm ...t .. e . 1| An
R-60 | 406-153-3 15Kohm. .. ..o e e 11 A1
R-61 | 406-101-3 1000AM « v v vt nn.. . . .. 1Al
R-101} 406-332-3 3,300 0BM. . v vt i e, 1 | 2350, 3354, 33567
40€-472-3 4700 0hm ...t i i i e e 1 | 3340, 3344, 334587
R-102| 406-105-3 IMohm. oo v v et v ae s -. 1Al
R-103 406-183-3 18Kohm,....... e e 1 | 3350, 3354, 33567
406-2333-3 33Kohm..... e e .. 1 | 3340, 3344, 323467
R-104 406-394-3 . 390 K ohm. e e 1Al
R-105| 406-183-23 RESISTOR 18 Kohm. .. ........ e 1| AL
R-106| 406-394-3 " 390 Kohm. ......00v .. . 1 | All
R-107; 406-394-3 300 Kohm . ....v v v h i e e 1 | All
R-108| 406-275-3 27Kohm. . ....... e e e 1 | 3350, 3354, 3356J
406-153-3 15Kohm. ............ e e 1 1 3340, 3344, 334€J
R-109{ 406-153-3 ISKohm. .. ..o v vt i i i e ne e 1 | 3250, 3354, 3355J
R-110| 406-184-3 180 Kohm......oo0... e s e s e 1 | 3240, 3344, 3346J
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INDEX PART MODELS
NO | NUMBER DESCRIPTION QTY USED ON
R-111| 406-334-3 " 330 Kohm...... e e e e e e . 1 | All
R-112| 406-563-3 " 56 Kohm. « .o v oo e e e e e e e 1 | Al
R-113| 406-224-3 " 220 K OMIM v ¢ v v v e v e et et eveein 1| Al
R-114| 406-472-3 " 4,700 0RM . . . . . i e e e e e e e 1 | All
R-1135| 406-104-3 " 100 K OBIM . v o v e v et et et e eanas 1 | Al
R-116| 406-334-3 " 330Kohm. ......... e 1 | 3350, 3354, 33567
406-105-3 " IM ORMe o o o v o oe e oo oo e m ot et e an 1 | 3340, 3344, 33467
R-117| 406-184-3 " 180 Kohm . . v v v it e e e et e e e e e 1 | 3350, 3354, 3356.T
406-124-3 " 120 KORM . v v 4 vv et vt oo ennenn 1 | 3340, 3344, 33467
R-118| 406-153-3 " 15Kohm. ... % ... ... C 1| An
R-120| 406-104-3 n 100K ORM « v v oo D e v e ene e v .. 1 | 3340, 3344, 3346J
R-121] 406-105-3 i LO0OKohm ... . "o . .v.uie.... 1 | 3350, 3354, 3356J
406-474-3 " 4TOR SR o vt v e e @ it i 1 | 3340, 3344, 33467
R-122| 406-125-3 a 1.2 Mohme v e v+ o - '%Q_ ...... e 1 | 3340, 3344, 33467
R-123 406-683-3 i GBKOMM. o oo v ne e & . 1 | 3350, 3354, 33567
406-224-3 " 220 Kohm. . ...... ... °A& ....... 1 | 3340, 3344, 33467
R-124] 406-581-3 " 680chm ........ . X . 1| Al
R-125 406-581-3 v B8O Ohm . oo v v NSy 1] Al
R-126| 406-683-3 " B8 KOhmM. v v v oo v aevn s X 1| Al
R-130| 405-223-3 g 22 Koam. . oo ot e 5 .. 1| An
R-131| 405-103-3 " 10Kohm. .. ........ e < 1| Al
R-132| 406-103-3 " 10 Kohm. ... .... e e 1 | 3350, 2354, 33567
R-133 406-223-3 B 22 KOHM. « v v vt e T e 1 | 3350, 3354, 3356J
RB-134 406-184-3 " 180 K OMIMl . v v v e v v v v v v e mienn ] Al
R-135 406-474-3 " 470 Kohm . ... .... e e e e 1| Al
R-136 406-824-3 820 K oMM . v v v v v vt et v e oo een e 1| An
R-137! 406-223-3 " 22 Kohm. . . oo v v v v v e e e 1] Al
R-138 406-333-3 i 33 KOMM. « v v et e vt e et e . 1] Al
R-139 406-223-3 a 22 K OMMe v o v v v e ettt et ee i 1 | 3350, 3354, 3356J
R-140 406-223-3 a 22 KON, v v v vt e et et oo e i 1 | 3350, 3254, 3356J
R-141] 406-473-3 ' 47TKohm. .......... e e e 1] Al
R-142 406-184-3 R i80Kohm. oo v vwen.. e 1! 3350, 3354, 33567
R-143 406-184-2 T80 K OfM e v v v v e vt e e e e e e e 1| All
R-144 406-184-3 " 180 K ohm e e e e e 1| 3350, 3354, 3356.7
R-145 406-271-3 " 27C ohm . v vt va ... e e 1| Al
R-150 406-334-3 " 330 K OMMl . v v v e v v et e et ve e e v s 1| 3350, 3354, 3336J
R-151] 406-553-3 " 56 K ORIMe o v v o v e cr e et esn oo eeun 1| 3350, 3354, 3356J
R-152 406-472-3 o 4,700 ohm . ...... e e e 1 | 3350. 3354, 33567
R-153 406-224-3 " 220 K oHM . v v v v e e e e e e 1| 3350, 3354, 33567
R-154 106-104-3 " 100 KOohmM . v v v oo v vt e v e et a e e 1] 3350, 3354, 32356J
R-155 406-334-3 " 330 KORM e v v v v v v e e et i e e 1 | 3250, 3354, 33565
R-156| 406-184-2 " 180 Kom. ..... e 1 | 3350, 3354, 33567
R-157" 406-223-3 " 22 Kohm. ....... e e e e e 1] ALl
R-151| 406-103-3 " IO K ORM. v o v vt v e e oot ien . 1Al
R-162] 40G6-223-3 " 22 K ONIM. o v v vt et e e v e e s e 1Al
R-183| 406-105-3 B TR O v o e ettt e et e e e e 1 | 3350, 3354, 33587
R-184] 406-103-2 " TO K ORMe « v v v e oo e e e e e e e ee s 1| 3350. 3354, 33565
E-185| 406-224-3 " S20 K ORI . v v v v v e e e e e 1 | 3350, 3354, 33557
R-1668! 406-103-3 " 10 Kohm. . ..... F 1| Al
R-187] 406-473-3 " A7 K ORI, o v v v e e et e e e 1Al
R-168| 406-223-3 " 22 K OHM. v v v v vt e et e e 1| all
R 159| 406-223-% " 22 KOHMe o v v et e e e e e e 11 a1 !
R-170| 406-473-2 . " ATKORM. v v v e e . 1 An
R-i71| 406-223-3 RESISTOR 22 KORM.: v« v v v v v v o e vt e e ae o e as 1 1 Al
R-174| 406-681-3 " BBO ORI v v v e v e e e e 1 | 3350, 3354, 33567
R-175{ 406-223-3 ! 22 Kohm. .. ..o oo a .. e e e e e 1 ! 3350, 3354, 3356J
R-176| 406-473-3 " AT K ORI o e e e e e et et e e e e 1 | 3350, 3354, 33567
R-17T 406-473-3 " 47 K ONIMe o s v o v v e v b e e e e oo e o a e e 1 i 3350, 2354, 33567,
R-178! 408-270 " 27 ohm . .. .. e e e e 1 | 3350, 3354, 33565 :
R-179] 406-122-3 i 1,200 GAML. v * » v v e et s oo e e e a 1 i 3350, 2354, 3356J i
R-180! 406-102-3 ! 1Xochm ..... .. f et e e 1 | 2350, 3354, 3336J :
. R-181} 406-103-3 " 10 Kchm. . . ... e e e e e 1 | 3350, 2354, 33567 "
L R-182) 466-104-3 ! 100K obm . . .. .. e e e Pl AL
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PART MODELS
NUMBER DESCRIPTION Rev K USED ON
406-103-3 . RESISTOR 10 Kohm. ....... e et e e 1 All
406-473-3 " 47Kohm......... e e et 1 3350, 3354, 3356J
406-124-3 " 1200 Kohm....... e e e e .. 1 | 3340, 3344, 33467
406-103-3 " 1I0Kohm. . .......... c e b e e e 1 All
406-104-3 " 100 Kohm. ..o vvoveenn.. b 1| Al
406-103-3 " 10Kohm....... e 1| Al
406-223-3 " 22 K ohm e . e e e 1| All
409-150 " 150hm . ...... . e e 1| Al
406-180-3 " 180NM « v v v v i e e .o 1| Al
406-271-3 " 2700hm v v v v v e e e 1| All
406-472-3 " 4,700 0hm. . ...... e e e e 1| Al
406-122-3 " 1200 0MM & v v v v v he e e 1 | 3340, 3344, 33467
406-182-3 " 1800 ONIM. « v v o v v v e et e v e eee e o . 1 | 3340, 3344, 33467
402-22-0-3 " 220NM & vt v e e e 1| 3340, 3344, 3346J
408-121 " 1200hm . ...... e e e e e 1 | 3340, 3344, 3346J
406-102-3 " 1Kohm ........ e e e e 1| Al
406-102-3 ; " 1Kohm ........ e e e ... 1| 3350, 3354, 3356
409-390 .RESISTOR 39 0hM . + vt vt vt v e v ne v e e 1| Al
45160-P002 | . SWITCH .+ v v v vttt vttt ieenns e e e 1| Al
44521-P001 SWITCH &ttt it ot ettt vt oo soneennns 1| Al
40761-P012 | ., POTENTIOMETER (100K) . .. oo v v v v v n.. e 1| AN
40761-P008 | , POTENTIOMETER (50 K) . v v v v v v v v v e v v e n e 1| Al
44515-P002 . POTENTIOMETER (1 K)....... e e e 1| Al
40761-P008 | . POTENTIOMETER ( 50K) . ... ... e e e 1| 3350, 3354, 3356J
-7| 44515-P002 | ., POTENTIOMETER (1K )i v v v v v v et ve e ee e 1| 3350, 3354, 3356J
W-1 JUMPER. & ¢ttt vt tvnvesneennssneeneenes 1| 3350, 3354, 33567
W-3 T .. e e e e e . 1| 3350, 3354, 33567
W-4 ", e e e e . 1| 3350, 3354, 33567
W-5 " . e e e e e e e e . . 1| All
W-6 "L Yo, - .. e .. 1| 3350, 3354, 33567
W7 L, % . e 1| 3350, 3354, 33567
W 8 .. e e e e . 1| Al
W-9 .. ) ‘5’% e ) ) 1] au
W-10 e ce Ay e 1| An
W-11 A, o - e 1| 3350, 3354, 3356J
W-12 " e 94@ e 1| Al
W-13 e e (e e 1] All
" e S, 1| Al
", e e e 1| 3340, 3344, 33467
e e e e e .. 1| 3340, 3344, 3346
" . . e e e . . 1| 3340, 3344, 3346J
" .. e e e e 1| 3340, 3344, 33467
e e . e . 1| 3340, 3344, 33467
N e e e e e e e e 1| 3340, 3344, 3346J
", e e ... e e 1| 3340, 3344, 3346J
" e e . e . 1| 3340, 3344, 3346J

W-25 . e e e e e e e 1| 3340, 3344, 3346J

Z- 45161-P001| ., PRE- AMPLIFIER( TDA1054). .. ....... e 1| An

Z-2 45162-P001 | , POWER AMPLIFIER (TCA940E). + . v v v v v v v v ... 1 All

Z-3 | 44295-P001 | . QUAD AMPLIFIER (LM 3900). ....... e 1 All

Z-4 44295-P001 | , QUAD AMPLIFIER (LM 3900). . » v v v v v v v v v u. .. 1 3350, 3354, 33567

Z-5 45591-P001 | ., NOR GATE (CD 4001BCN) . . .. . v v... e 1 Al

Z-6 45593-P001 . NAND GATE (CD4011BCN). + v v v e v e e e et ve e e n 1 All

Z-T7 | 45592-P001 | , NOR GATE (CD4002BE). . . ... e e e e 1 3350, 3354, 3356J

7-8 | 45956-P001 HEX INVERTER (CD4069BCN) . + + + . . . .. I ! Al

Z-9 45594-P001 | | NAND GATE (CD 4023BCN). &+ v v v v v v e e we e | All

Z-10 | 45972-P001 | |, VOLTAGE REGULATOR (LM78L15ACZ) + . . ... .. 1 All
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CARAMATE 3300

FIG. &
INDEX
NO.

PART
NUMBER

DESCRIPTION

Prior to Code J9K

QTY

MODELS
USED_ON

18-

) ] ]

]
= O 00 -3 O U I

o

OOGOO(I)OOOO

C-12

45621-G1

45621-G2

450-1R0-50M
415A-181K-H
450-R22-50M
42756-P12
42267-P3
42267-P10
42756-P11
415B-P472K~-C
415B-P472K-C
415B-P472K-C
415B-P472K-C
45147-P2
42267-P10
38339-P19
45147-P3
415A-750K-H
42267-P15
415C-P104M-F
42267-P14
44030-P9
44030-P11
44030-P11
42756-P14
45147-P3
42756-P11
44030-P11
42267-P10
415B-P222K-
415B-R102K-
38339-P20
415A-181K-K
3833¢8-P20
38339-P20
38338-P20
42756-P10
42756-P10
45147-P3
450-1R0-50M
450-R47-50M
44267-P10
42267-P3
42267-P10
450-1R0-50M
415B-P222K-J
415B-P222K-J
38339-P18
42756-P15
42756-P15
42756-P13
450-R47-50M
38339-P19
42267-P18
44030-P9
450-22R-10M
44030-P9
415B-P222K-J
415B-R102K-D
415B-P331K-H
42756-P9
415B-P102K-H

[w ]

415B-P192K-H CAPACITOR

CIRCUIT BOARD ASSY. (P)SP. ... ...
CIRCUIT BOARD ASSY, (P) . .+ e v e v
CAPACITOR

1 mfd £20%, 50V ....

180 pf + 10%, 50V . .. ..

.22 mfd + 20%, 50V. ..
. 0056 mfd = 10%, 100V
4,7 mfd £ 20%, 25V, ..
1mfd, 16V........
.1 mfd + 10%, 100V. ..
4700 pf +10%. . . . ...
4700 pf, +10% ......
4700 pf, £10%......
4700 pf, £10% ......
. 0033 uf + 10%, 100V, .
1mfd, 16V........
.1 mfd + 20%, 16V ...
. 0047 pf + 10%, 100V. .
75 pf + 10%, 50V.....
100 mfd, 25V.......
.1 mfd + 20%, 25V ...
47Tmfd, 16V......,
10mfd, 16 V.......
470 mfd, 16V.......
470 mfd, 16V.......

© .001 mfd + 10%, 100V .

.0047 pf + 10%, 100V. .
.1 mfd + 10%, 100V. ..
470 mfd, 16V, ......
Imfd, 16V ........
2200 pf = 10%, 100V ..

. 001 uft 10%, 50V....

.22 mfd, 16V.......
180 pf + 10%, 50V. ...
.22mfd, 16V ......
.22 mfd, 16V ......
.22mfd, 16V .. ....
. 0068 mfd + 10%, 100V
.0068 mfd + 10%, 100V
.0068 mfd + 10%, 100V
1 mfd + 20%, 50V . ...
.47 mfd £ 20%, 50V. ..
1mfd, 16V ........
4.7 mfd £ 20%, 25V...
1 mfd, 16V ........
1 mfd £ 20%, 50V ....
2200 pt. + 10%, 100V . .
2200 pf + 10%, 100V . .
1 mfd + 20%, 16V ....
.047 mid +10%, 100V .
. 047 mfd £ 10%, 100V .
.033 mfd + 10%, 100V .
.47 mfd £ 20%, 50V...
.1 mfd + 20%, 16V ...
2.2mfd, 25V.......
10mfd, 16V.......
22 mfd + 20%, 10V ...
10 mfd, 16V........
2200pf + 10%, 100V. . .
. 001 pf+ 10%, 50V. ...
33 pf £+ 10%, 50V.....
.01 mfd £+10% ......

. 001 mfd +10%, 50V ...

¢ s o o

REF
REF

Ll e e e i e I e e e e e el i e e T T S e S S T T P W S SN

3330, 3334, 3336J
3320, 3324, 3326J
All
All
All
All
All
All
All
All
All
All
All

All
3330, 3334, 33367
3320, 3324, 33267
All
All
All
All
3330, 3334, 33367
All
All
3330, 3334, 3336J
3320, 3324, 3326J
3330, 3334, 33367
All
Atl
All
All
All
3330, 3334, 3336J
3330. 3334, 33367
3330, 3334, 33367
3330, 3334, 33357
3330, 3334, 3336J
3330, 3334, 33367
3330, 3334, 33387
3330, 3334, 3336J
3330, 3334, 3336J
All
All
All
3330, 3334, 33365
All
3320, 3324, 3326J
All
All

. 001 mfd +10%, 50V ..
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CARAMATE

3300

FIG. &

INDEX PART MODELS
NO. NUMBER - DESCRIPTION QTY USED ON
C-140 [42267-P011 Capacitor, 470 mfd, 25V. .. et ev oo 1 All
c-§41 41§J-P473K-H . ATK pf£10%, SOV, t o v v o v v o v oo on 1 All
g-ig 4132‘12;1;;73?;-1{ ! ATK pf£10%, 50V, o v v v e v oo v v e vs 1 All

- - 2200 mfd, 25V & v 4t oo 0 s e s s e s s 0o 1 All
C-144 |415J-P473K-H :: 4TK pft10%, 50V. e o o e v e v a0 a0 v 1 All
g-i:g 41452J2-61=;4';3£;H . 47K pf£10%, S50V. e e o v e e e v o v o 0o 1 All
- -] 47Tmfd, 16V, e e e oo eeoosnnsssos 1 Al
D-1 22223-?002 Dioc'i'e (IN3064) .. v e v v v envseses . 1 3320, 3324, 3326J
D-2 4452;-P002 . (IN3064) « ¢ v ¢ v s v s 0o asavooesess 1 3320, 3324, 3326J
g-z 44535:;;833 ) Egggg:: s it e s e s e s e e PR 1 All
D-5 44522-P005 A " (IN3064) .. .. .' .. .' .. .. .. .. .' . ] .. .. .. .. .. . ; jﬁ
D-6 44522-P002 3 " (IN3064) « v oo o ecovcocossonscscs 1 Al
g_; 3223:11:833 . ": gggggg R R I 1 3330, 3334, 33367
L 44525-1?005 . . (I;]3064 I I I R ) 1 All
> ;2 e mon . | o 400;) e e e e cee e 1 3330, 3334, 3336J
- -P001 . e o s 8 o s s s ave b B e e 0 s 8 e 1 All-
D-13 40875-P001 M- -fIN4003) L. et e e 1 Al ..
g-ég t ;gggs-pom . (IN4003) ..ot vewnnnnn . 1 3330, 3334, 3336J
- 9324-P005 Bridge « « v o e v i v oo 1 All
J-3 44507-P0086 . Connector . ......... e e . 1 All
J-4 44553-P005 " S e e e . . e .. . 1 All
-6 45629-P002 - e . e e e i Al
J-7 45629-P002 " e e . e e 1 All
J-8 | 45620-P002 " e e e e ae e . i Al
P-1 | 44511-P004 . . . e 1 All
P-5 45645-P001 . I e e e e e . S i 1 All
Q-1 42721-P001 . Transistor (MPS6514) ... ........... . . 1 Al
gag Zz;gi -]1-;831 :: E}‘\ﬁgssm-‘n e e e . 1 All
- | 42721-P001 . MPSB514) « v vv vt ih e s 1 Al
Q-4 42721 -P001 ‘ (MPS6514) v'v v v evu.n Ve . 1 All
g-? :i;?;-ggm | ((I\gfosgf)lti) [ e e e e e e . 1 All
no 4 Y - B
3-7 e po%l' ) omagon e .. 1 All
£94-P001 ., ) . 1 3330, 3334, 3336J
Q-8 44519-P001 '; (MPS A13) .. 4o e e e e . i 3330, 3334, 33367
o5 Zgigf-gggl ) 521\‘/1[\;184%05) 4; e e e e e 1 3220, 3324, 33267
- - 1 14) . ... .. s e e 1 All
g-ig iig?g-gggi ::. 5323400) e b e v e e e 1 All
- _ 40C1) + o ve e e . . 1 | AL
R-1 406-154-3 Res'i'stor 150K Oohm o v ov * v ¢ 1 e oo v oo oaas 1 All
R-2 406-224-3 " 220K ONM & e es o s o o o s 00 s 0 oo o 1 All
E:i 405-;24_3 .\ 220K ohm . ..o oo . Cee e 1 All
406-581-3 ., 680 ohm .....°¢5 e e e 1 Al
R~§ - 406-564-3 . 560K ohm . ... .~"y e et e e . 1 All
g:? 406-473-3 - ATK ORI « v e e cenneenn. 11 1AL
406-103-3 ) 10K ohm . oo vt v v ohe s . . 1 laun
Ej-S 406-581-3 . 680 obm ..o v B 1 All
R-3 406-155-3 . 1.5Mohm .« v oo 0o v o . . e 1 Al
R-10 406-231-3 " 330 0RM + v ev v v e e ® coennn 1 Al
R-11 406-103-3 ) 10K ohm + 4« » R RLEE 1 All
g:]l.g ios-wl-;; | 1000hm . e o6 o0 v e —}". e 1 All
1S 48233?2 . ;g?{K l'olhm c et tee e .-"Q e 1 All
g ! 3- .\ ohm . c o6 v 000 e Te e 1 All
1 !405-155-3 . | 1.5Mohm..c oovoeaw s 1 All
R-16 ;405-393-3 . | 39K OhM o v o ¢ v v v v v v oo ne e 1 All
113-1;;! -:gg-igi-g . Z?g;hz: e e e s e e e e e AKX 1 All
i- -474-3 Lo ¢ 5.+ o P T 1 All
E-19 | 406-474-3 ATOK ORM « v e vvvvveavnns i 1Al
R-20 406-473-3 ATK ONM 4t 6 v vt v ot v onoeese @ : All
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CARAMATE 3300

FIG. & |
INDEX | PART
NO. | NUMBER 52D O
| ‘ DESCRIPTION QTY USED ON
R-21 [ 406-103-3 Resistor 10K ohm . . . ... .
R-22 | 406-223-3 2.20hm ..... DR e
R-25 | 406-224-3 - 220K ohm . o oo . | A0
R-26 | 406-101-3 100 ohm ....... b
R-27 | 406-330-3 33onm .. ...... R Pl An
R-28 | 406-109-3 lohm..... e L | a0
R-28  406-101-3 100 obm . ... ... DR . i o
R-30 | 406-104-3 . 100K ohm oo v evvenn 1 e
B30 | d0eions 100K ohm , .. e 3320, 3324, 33267
R-30 | 406-332-3 3.300 Ohm. .« .o 1| Sae0. saae. saey
B 5300 abm. ... e 1 | 3330, 3334, 33367
pso | e 470000, L A, 1| 3320, 3224, 33267
R-41 | 406-394-3 390K Ohm . v v v 1| a0
R-42 | 406-183-3 18K Ohm « oo v vsvv L a0
R-43 | 406-474-3 470K ohm . v v o 1 |4
R-44 | 406-394-2 390K ohm . .. R D lan
R-45 | 406-2738 27K OhM + o v s 1 | 5er
406-273:3 27K ohm . .o e 1 | 3330, 3334, 33367
L, | 401833 S hm L. 1 | 3320, 3324, 33267
R-47 | 406-683-3 68K ohm . ... ... ..., o v
406-224-3 220K ohm .. ..% ... ... ' ) | 3330, 555, 3356
R-48 | 406-153-3 15K ohm v oo B 1| aa0 aqmer Soaed
R-48 | 406-153-S | 1K omm s T ) 1 | 3330, 3334, 33367
R-de | 406-164-3 i 180K om . B 1 | 3330, 3334, 33367
R-51 | 406-563-3 i 56K ohm .+ v v v v S 1| an
R-52 | 406-472-3 i 4700 ohm. . . .. o e
R-53 | 406-104-3 | 100K ohm .« . v vo s S || A
R-54 | 406-224-3 f 220K ohm . ... Yl L an
R-55 | 406-334-3 ! 330K ohm . ..ol E 1| 533
406-334-3 BOOK ohtn wvavee el 1| 3330, 3334, 3336
o | 108 1M ohan. . R 1 | 3320, 3324, 33267
R-58 | 406-105-3 1M ohm. s\ e .. | Saz0. 3324, 35267
noos | 406-223-3 22K ohm o oo Sy g0 ssse. 5536
R-60 | 406-333-3 | 33K ohm . . .. LR 1 a
R-51 | 406-823-3 i 82Kohm ...... S An
R-62 | 406-223-3 . : 22K ohm . . . ... A ;A
R-63 | 406-473-3 ATK ohm u s % L |48
R-64 | 406-224-3 22K ohm v v B || an
R-65 | 406-473-3 ) 4TK ohm .« oo ;| Al
R-66 | 406-223-3 . 22K Ohm oo o L | An
R-567 | 406-223-3 : 22K ohm e 1| A0 |
R-G7 | 406-223-3 5 I, 1| An i
! 47K ohm « v o ¢ v v v 0 o v
R-70 | 406-103-3 ; 10Kohm ..... o L | an
R-71 | 406-103-3 ! 10K Ohm v vvssevvais 1| an
R-72 | 406-103-3 | 10K ohm e 1| an
R-73 | 406-103-3 ; 10K ohm « v vvss s . il
RT3 | 406-103-3 | 10K ohm . e e 1 | 3330, 3334, 33367 :
R-75 | 406-334-3 i 330K ohm . . . . . DR 1 | 3350 savs. saned
R-75 | 406-334-3 | 330K ohm . e ) 1 | 3330, 3334, 33367
R-T6 | 406-363-3 | PO O 1 | 2330, 3334, 33367
R-T7 | 406-472-3 | 4,700 0B 4 u v 1 | 3330, 3334, 33367
R-78 | 406-104-3 ? LOOK OB .o vseveesees 1 | 3330, 3334, 33367
R-8C | 406-334-3 ; 230K ohm . . ... R i Bbstodebe
R-60 | 406-334-3 | 330K ohu . e 1 | 3330,333¢, 33367
R | aweniens | 13 obm, e R 1 | 3330, 3334, 33367
R-82 | 406-223-3 i 22K ohm v e 1 | 3330, 3334, 33267
R-23 | 406-473-3 i AT ohm . ) 1 | 3330, 3334, 33367
R-84 | 406-473-3 | ATE ohm .. 1| 3330, 3334, 33367
g-zg 406-103-3 . | 10Kohm ..... DR, : i gggg 2222 gzgg.r
-86 | 405-10: . 0 4 e , 3334, 3336
RESISTOR 27 ohm 5% 1W . ) .. 1| 3330, 3334, 33383
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CARAMATE 3300

PART MODELS
NUMBER DESCRIPTION QTY USED ON
406-122-3 . RESISTOR 1200 ohm. . .. .. 1 3330, 33324, 33367
406-681-3 680ohm . ..... « 1 3330, 3334, 33367
409 150 15 ohm+5%, 2 watt . 1 ALl
406-223-3 22Kohm . .. ..o v o 1 All
406-473-3 47K ohm . v v e v o o 1 3330, 3334, 3336J
406-1€ 4-3 10Kohm . ¢ v ¢ e 1 All
406-103-3 10Kohm . ....... 1 | Al
406-103-3 1I0Kohm . . ...... 1 | A1l
406-104-3 100Kohm . ..... 1 | All
406-103-3 10Kohm . ... .0 1 | ALl
406-472-3 4700 ohm. « .+« « ¢ & 1 | Al
406-102-3 1IKohm....o00 0 1 1 Al
409-390 39 ohm+5%, 2 watt . . ' 1 | All
406-101-3 100ohm .. .¢¢ 0 . 1 | Al
406-122-3 1200 ohm. ¢ ¢ ¢ o v o & . 1 | 3320, 3324, 33267
406-182-3 22 ohmz5%, ¥ watt. . 1 | 3320, 3324, 33267
402-22-0-3 . 22 ohm £5%, § watt. . . 1 | 3320, 3324, 33267
408-121 . RESISTOR 120 - ohmt35%. 1 watt . 1 | 3320, 3324, 33267
40761-P008 . POTENTIOMETER (50K). .. .... 1 | Al
46035-P002 POTENTIOMETER (2K). . .. .. 1] All
40761-P008 . POTENTIOMETER (50K) .. ....... 1 | 3330, 3334, 33367
46039-P002 . POTENTIOMETER (2K). ¢ . . . . 1 | 3330, 2334, 33367
. JUMPER. e et e e e e s 1 ! 3330, 2334. 3336J
! OTE'. s e e e e e i1 3330, 3334, 33367
T SRR 1] ALl
......-fu,,lp.. . 1] an
RN R 1 | 3320, 3324, 33267
. . P PP <4 WC' 1| 3320, 3324, 33267
. JUMPER 11 3320, 3324, 33267
45162-P001 POWER AMPLIFIER ( TCA 940 E ). ... 1| An
44295-P001 QUAD AMPLIFIER ( LM 3900 ). ...... 1Al
44293-P001 QUAD AMPLIFIER (LM 3900 ). . . ... .... . 1| 3330, 3334, 33367
45591-P001 . NOR GATE (CD 4001 BCN ). .. ... 1| an
45593-P001 NAND GATE ( CD 4011 BCN ). . 10 Al
45592-P001 NOR GATE (CD 4002 BE ). . ...... 11 3330, 3334, 33367
45972-P001 . REGULATOR ( LM 7815 ACZ ). .. 1] an
45588-P001 HEATSINK. ¢« ¢t e et v o a0 e oo oo . All
148-8-5H . SCREW, Thread Forming No.8 x 3/8 Hex hd All
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Figure 19. CIRCUIT BOARD COMPLETE Starting Code J9K
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CARAMATE 3300

FIG. & Starting Code J9K
INDEX PART MODELS
NO. NUMBER DESCRIFTION RevY QTY USED ON
19- 45559-G3 | CIRCUIT BOARD ASSEMBLY (P/R) SP. . ..... REF | 3350, 3354, 3356J
45559-G4 | CIRCUIT BOARD ASSEMBLY (P/R). v v v v v v e v REF | 3340, 3344, 3346J
C-1 |4157-P473K-H . CAPACITOR 47K pf £10%. o v v 0 v v v v e o n 1 | Al
C-2 | 456-R47-50M] . <47 uf +20%, 50V . ... ... ... 1 | Al
C-3 | 450-R22-50 .22 uf $20%, 50V ... ... ... 1 | Al
C-4 |415A-R470K-C . AT PE 210%. v v i e 1 | an
C-5 | 42267-P1¢ ' . 470 uf, 16V 4 v e v vn v v nnnn 1 | Al
C-6 | 42267-P9 . 220 Uf, 16V 4 v v v s e nnnnns 1 | Al
C-7 |415B-P102K-D. IKUf £10%. ¢ ¢ oo oo w e enns 1 | Al
C-8 450—R47-50w . AT U £20% i e e e 1 | An
C-9 | 450-R22-50M . 222Uf £20% v v v v e e 1 | Al
C-10 |415A-R470K-C. A7pf £10% v v e 1 | Al
C-11 |415A-R470K-C . ATPE 210% v v v e ne e 1 | Al
C-12 | 45147-P1 . . 0022 uf +10%, 100V . ... .... 1 | Al
C-13 | 42267-P14 . 47uf, 16V e e i n e e 1 | Al
C-14 | 42756-P13 . .033 uf +10%, 100V.......%. 1 | Al
C-15 | 42756-P8 .022 uf +10%, 100V, ... ..... 1 | Al
C-16 | 42753-P9 0L uf £10% v v v v v e v e 1 |an
C-17 | 38339-P19 . 1mfd £20%, 16V ... ... ... 1 | Al
C-18 | 42756-P13 .033 uf £10%, 100V......... 1 | Al
C-19 | 38339-P19 .1 mfd $#20%, 16V. .. ¢ 0o v 1 | Al
C-20 | 45147-P3 .0047 uf £10%, 100V ,....... 1 | Al
C-21 ! 42756-P9 . 01 uf £10% ¢ v v v e e e 1 | Al
C-22 | 45147-P3 . . 0047 uf £10%, 100V........ 1 | Al
C-23 | 42267-P10 . luf, 16V, . vttt i nnene.. 1 | Al
C-24 | 45147-P2 . 0033 uf +10%, 100V ,....... 1 | Al
C-25 | 44030-P15 1mfd £20% o v oo v e e nnnn 1 | Al
C-31 | 42267-P18 2.2uf, 25V . .. it n e 1 AN
C-32 | 450-22R-10M 22 uf £20%, 10V .. ..o vne. 1 | Al
C-33 | 42756-P11 . Ll uf £10%, 100V ..o vvve v n . 1 |{An
C-40 | 45147-P3 . . 0047 uf #10%, 100V, ....... 1 | Aan-
C-41 |415A-P750K-H . TS PE£10% . ¢ v o v et vt e e 1 | Al
C-42 |42267-P15 100 mfd, 25V oo v v v v e e e 1 | Al
C-43 |415C-P104M-F . 100 pf £20% & v o v v 0 v e v n e 1 | Al
C-44 | 44030-P9 10mfd, 16V. .o e v v v ennns 1 | Al
C-45 | 42756-P10 c01uf £10% v v v v ve v v e e 1 | Al
C-46 | 44030-P11 . 470 mfd. o v v v e e et e .. 1 | Al
C-47 | 42267-P18 . 2.2mfd, 25V. ... .iuennn. 1 | Aan
C-50 | 44030-P11 470 mfd. v oo et e 1 | Al
C-51 | 42756-P11 . Lluf $£10%, 100V .. o0 e ... 1 | Al
C-53 |415B-P331K-H . ¢330 pf £10% 4 v v v v et e . 1 | AR
C-54 | 45147-P1 | . .0022 pf £10%, 100V . ....... 1 |Aan
C-55 | 42756-P11 .1 uf £10%, 100V . ... 0evn . 1 | Al
C-75 |415B-P102K-H . IKUE £10% o v oo o v oo neenss 1 | An
C-77 |415B-P102K-H . IKuf £10%. « v v v v v v e eennnn 1 |An
C-101| 42267-P10 . 1uf, 16V. e et vt vt v nnnss 1 | Al
C-102[415B-P222K-J . 2200 Pf £10% o v v v o v v b e e 1 | 3350, 3354, 3356J
415A-P181K-H , 180 pf £10% « v o v v vt v a e e 1 | 3340, 3344, 3346J
C-103| 44030-P9 10mfd &« .t et 1 |An
C-104| 38339-P20 .22mfd, 16V. . e v v e v e 1 taAn
C-105[415A-P181K-H . 180 pf 210% o v v v v v v e v e vnnn 1 | Al
C-106| 39339-P20 . .22mfd, 16V, .. v vevnnn.. 1 | Al
C-107| 39339-P20 . .22mfd, 16V, . e e v e v enn. 1 | 3350, 3354, 3356J
C-108|42756-P10 . 0068 uf +10%, 100V ..... 1 laAn
C-109142756-P10 .0068 uf £+10%, 100V .. ...... 1 ] Al
C-110{ 42756-P10 . 0068 uf +10%, 100V .. ..... 1 | 3350, 3354, 33567
C-112| 42756-P9 . 01 uf #10% + v oo e i e e 1 | 3340, 3344, 3346J
C-115| 450-1R0-50M 1 us, +20%, 50V ...... e 1 | 3340, 3344, 3346J
C-116| 450-R47-50M .47 uf 220%, 50V .. .. ... .. 1 ! 3350, 3354, 33567
C-117] 42267-P6 0T Uuf £10% ¢ v v v e 1 | An
C-11¢| 42267-P§ . 0L uf £10% v 4 v v v h e, 1 | an
C-116[415B-P222K-J . 2200 uf £10% . .. .. e 1 | Al
C-120415B-P222K-J . 2200 uf £10% v v v v v e e e e 1 | Al
C-121142267-P10 | . CAPACITOR 1 uf. 18V, i oot o iiai i 1_1An
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C-122| 450-4R7-25M . CAPACITOR 4.7uf £20%, 25V o . i i i e e v e e e 1 All

C-123| 38339-P19 | . 1mfd £20%. ¢ o 0 v e e e e e e 1 | 3350, 3354, 3356J

C-124|415B-P222K-J . 72200 uf £10% . v v e e e 1 | 3350, 3354, 3356J

C-125| 38339-P20 . . 22 mfd, lsv................ 1 | Al

C-126| 42267-P10 . 1uf, 16V o ottt e i s ennnesns 1 | All

C-127| 42756-P15 . . 047 uf £10%, 100V . . ... o0 v e v 1 | Al

C-128| 42756-P15 . L047 uf £10%, 100V .. .. v o v v e v 1 | Al

C-129| 42756-P15 . 047 uf £10%, 100V . .. v v v v v v oo 1 | 3350,3354, 33567

C-130| 450-R47-50M! . AT uf £20%, S0V ... e e e 1 | 3350, 3354, 3356J

C-131| 450-1R0-50M| . 1uf 220%, 50V . . oot et oo v o v an 1 | ALl

C-132| 38339-P19 . .1mfd £20%, 16V . . oo i v v e v e v v 1 | 3350, 3354, 3356T

C-133| 38339-P19 . .1mfd 20%, 16V . oo v v v v o enn 1 | 3350, 3354, 33567

C-134| 42267-P18 . 2.2uf, 25V 4 i vt it e i e 1 | 3350, 3354, 335867

C-135| 44030-P9 . 10MEG v v oo et oo n s anene s 1 | 3350, 3354, 33567

C-136| 44030-P9 . 10mfd .o v v e v et ettt 1 | Al

C-137| 450-22R-10V] . 22 uf £20%, 10V . ... e e e en e 1 | 3350, 3354, 33567

C-138/415B-P102K-D . IKUf £10%. o o« o v o v o s e v o nnsas 1 | 3350, 3354, 3356J

C-140| 42267-P11 | . 470 uf, 25V . v it i i i ereeaa-| 1 |TALL .

C-141|415J-P473K-H . - 47000 PEft10%. o L u e e e T e e 1 |-An- Lo

C-142/415J-P473K-H . 47000 pf £10%. o o o v o v o s 6 v o0 o a 1 All ’

C-143| 42267-P13 | . 2200 uf, 25V ¢ vt it i it e e 1 | Al

C-144| 450-4R7-25M . 4.7 uf £20%, 25V .. 0 i v .. e 1 | Al

C-145(4157-P473K-H . QTR PE £10% .0 ¢ v o v v e oo o v oo o 1 | Al

C-146| 42267-P14 . 47 uf, 16V . i v v v ittt et e 1 | Al

C-150/415B-P331K-H . 330 pf £10% « « v v vttt i e 1 | Al

C-152/415A-P181K-H . CAPACITOR 180 pf t’O%. 100V, o ot v e e e eeeus 1 | Al

D-10 | 44522-P2 , DIODE (IN3064) « . v v v ot v v v s oo nasasancsnas 1 | 3340, 3344, 3346J

D-11 | 44522-P2 . (INB064) v v v v et oo o veensannssnonsnns 1 | 3340, 3344, 33467

D-13 | 44522-P2 . (IN30B4) o v« e v oot v s nsevornsacnsans 1 | An

D-14 | 44522-P2 . (IN3064) v ¢ v o vt ee v nennsncensansss 1 | Al

D-15 | 44522-P2 . (IN3064) o v ¢ o o o 0 0o - s ooaoososssoesss 1 All

D-16 | 44522-P2 . (IN3064) . ¢ v ¢ ¢ o o e s c o s oo s nvoosoacsese 1 Al

D-17 | 40875-P1 . (IN 4003) o v e e s o v o v et oannsoosonsss 1 | Al

D-18 | 44322-P2 . i (IN3064) &« v ¢ v oo ot o v e n s ovnnoeas PPN 1 3350, 3354, 33560

D-19 | 44522-P2 . (IN3064) . ¢ oo e oo s vaoenn e 1 | 3350, 3354, 33567

D-21 | 44522-P2 . (IN3064) « v v v et o evvonososoaanos . 1 | 3350, 3354, 3356J

D-22 | 40875-P1 . (IN 4003)c ¢ ¢ o c o s e ot onesoescososass 1 All

D-24 | 44522-P2 . (IN3064) o v o o v oo v o oonooosnnessnsean 1 | Al

D-25 | 40875-P1 . IN4008), © v vt v v e eeecoeosnenannens 1 | 2350, 3354, 3356J

D-30 | 39324-P5 .DIODE.Bridge...............,‘........’.. 1 All

J-3 44507-P6 . CONNECTOR.: « ¢ « ¢ ¢ ¢ s o s s s s s s cesossoosoas 1 All

J-4 44553-P5 . CONNECTOR.. ... e s e e N 1 All

L-1 45596-P1 , INDUCTOR (RC 875 Pace E;ect..Ontano N.Y. ) PR 1 All

P-1 444-NP-07 . CONNECTOR. ¢ ¢ ¢+ ¢ ¢ v e 0t aescaoeserosensaens 1 All

P-2 444-NP-07 . 1 All

P-5 |443-FL-03 . et s e e et et e e, .. 1| Al

P-6 |444-NP-12 . 1 | Al

P-7 | 444-NP-12 . 1 | Al

P-8 443-FL-08 .CONNECTOR.. . 1 All

G-1 42721-P1 . TRANSISTOR (MPS 6514) e e s s s e n s s e s es e 1 All

Q-2 42721-P1 . (MPS 6514). v o o v vt o v s oo o onosns 1 All

@-3 42721-P1 . (MPS €514), ¢ v v v v o s v o s v nwses . 1 All

Q-5 44294-P1 . (2N4400) + v v v e e e v s v nnconnsnss 1} ALl

Q-6 44518-P1 . (D40C1). 1 | ALl

Q-1 44294-P1 . (2N4400) . .o v o i vt o e ot asonns 1 | 3350, 3354, 3356J

Q-8 44515-P1 . (MPS-Al13) . . et v et evunoocenneen 1 3350, 3354, 23567
44294-P1 . (SN-4400). v v« s et e v e ennroasans 1 | 3340, 3344, 33467

Q-9 42721-P1 . (MPS 6514). /v v ot o e 0o v n v anwians 1 All

©-1i0 | ¢4294-P1 . (2N 4400) . v v v vt vt et et e ne e 1§ Al

>-11 | 4451¢-P1 ., TRANSISTOR (D40C1) . . . . v e e vt v v e v o o e s o asn 1 ¢ Al
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NO. NUMBER DESCRIPTION i RevY QTY USED ON
R-1 |406-184-3 . RESISTOR 180K O . « oo e vovvsovsveesooos| 1 |AL
R-2 | 406-473-3 . " 4TK ORM + v o s o vt vvonnneesessess] 1 AL
R-3 406-151-3 . " 150 0RM & v v v ot v o eceosocononsos 1 | Al
R-4 | 406-821-3 . " 820 0NM .+ v v v v ee cvrrovosonarnns 1 | Al
R-5 | 406-562-3 . " 5,600 ONM . « o« s oo s o vovoonocsons 1 | Al
R-ﬁ 406‘181'3 . " lﬁoohm e o o 0 0 8 o o 0 e o 0 0 06 0 8 0 v 8 9 0 1 An
R-7 | 406-223-3 . " 22K ONIM o v s s o e eovensoeeseseese| 1 AL
R-8 406-332-3 . " 3,3000hM. .. cccccovecsocsosceass 1 |Al
R-9 | 406-124-3 . " 120K ORM 4 oo v v vovonnvaneoanoes| 1 [AL
R-10 | 406-181-3 . " 180 ohm .. 1 | All
R-11 | 406-104-3 REE 1ooxohm.?‘% A B SR V-3
R-12 | 406-104-3 . " 100Kohm. . '3 +evvvenneannnons 1 A
R-13 | 406-182-3 . " 1,800 0hm. . .vy +veenssaacesnes| 1 [AL
R-14 | 406-222-3 . " 2,200 0hm. .o €, +eoeeeseensasse] 1 |AL
R-15 | 406-391-3 | . " seomm....;‘;, G eeeneeseacass] 1 ]AL
R-16 | 406-154-3 . " 150 KONM. o oo 0¥  coeveeeosesess| 1 |AlL
R-17 | 406-221-3 | . " 22000M . oo 0o By ceeeneeneeass| 1AL
R-18 | 406-751-3 . " 7500hm......."6 ceeeseseeess] 1AL
- R-18 | 406-433-3 . " 43Kohm +.0ove v e t.eeeoos.ea| 1 |AL
R-20 | 406-822-3 | . " 8,200 0hM.vvveeed veeeeen.n..| 1AL
R-21 | 406-271-3 . " TOONM + e evevsed™ veveereoaof 1 |AL
R-22 | 406-102-3 | . " 1Kohm ....o0000.% sooen...l | 1AL
R-23 | 406-334-3 ) " 330K UMM o o e o oo svere  voeeeeeeas| 1 [AL
R-24 | 406-103-3 " 10 K ohm oA 1| Al
. -ooc'uoono.i o e 0 0 0 0 0 @
R-25 | 406-473-3 . " 4TKORM. v o cves oeee® oea...| 18U
R-26 | 406-153-3 . " L5K ORI o o s e s s v sosrmen wrveeeas] 1AL
R-27 | 406-155-3 | . " IMORM. oo ooonsvasannocsennass 1|81
R-28 | 406-393-3 ] " BOKONM .ovovvevneennnnensanne 1 [AUL
R-29 | 406-331-3 | . " 330 ORI + oo evvvoennnmancesnonssf L |AL
R-30 | 406-474-3 | . " ATOK OMM . oo v vevvnenvnensaess| 1 |AL
R-31 | 406-474-3 | . " AT0 K ORM. oo poovsnsneeasensans] 1AL
R-32 | 406-473-3 | . " ATKONM o vvoneregonenneansonas 1|40
R-33 | 406-103-3 . " JOKORM ©evovvreooneaneensrsas 1 [AH
R-34.| 406-391-3 . " 300 0N + o oveverenvnnennnnnnnnns 1 [AL
R-40 | 406-182-3 ) " 1,800 ORI« o o oo oo vovvnnoenasans 1 |AL
R-42 | 406-105-3 ] " IMORMe o e o0 vovenesaesennneens 1 |AL
R-43 | 406-104-3 . " 10O K ORM . ¢ oo vveveeneonnnensss 1 |AL
R-44 | 406-562-3 | . " 5,600 ONM e v oo vveyevnonsoonnnos| © AL
R-51 | 406-279-3 . " . 2.7TO0RM ccceocesrroseans oo 1| AnN
R-53 406'479’3 . " 4-70hm.........-....-....... 1 All
R-54 | 406-109-3 | . " 1ONMM v eooneenersensneannesees 1 |AL
R-55 | 406-331-3 . " 3300NM . ovvvveennsennensansss 1 [AL
R-57 | 406-758-3 . " 150NM « e v e s ocosvonossssossana 1] Al
R-60 | 406-153-3 . " I5KONM. o eovvevennsenonseaes 1]AL
R-61 | 406-101-3 . " 1000hM et ovevvrososoossocsns 1| Al
R-101 406‘332‘3 . " 3.3000hm-oooo-n'--a--o.--oc-o
406-472-3 | . " Tooonm . Tlliiiiinnnnl o 2323'3222'22225
R-102 406"105'3 . "_ IMohm.........-....... o o 8 o 0 1 All ’ ’
R’IUS 406'183’3 . :: ‘BKOhm.....--..... o0 06 0008 0 0 0 1 3350.3354‘33563
406‘333'3 . - 33K0hm....--............-.-. 1 3340,3344,3346J
R-104| 406-394-3 . " 390 KONM .« s e v vwevcrooesoasnsnsel 1 |AlL
R-105| 406-183-3 . RESISTOR 18 Kohm. . . o ¢ vvoevuveassnnasses| 1 | AN
R-106| 406-394-3 . " 390 Kohm. ...oveveveosonsosons| 1 | A
R-107| 406-394-3 . " 3900 KORM. .o oveevnoneenononsns| 1 |AL
R-108| 406-273-3 . " 2TKORM. ¢ ¢ ¢ ¢ o0 0 c006coecosaocess 1 3350, 3354, 33567
406-153-3 . " 15Kohm. ¢ ¢ v ¢ e vt v e e ooosososscese 1 3340, 3344, 33467
R-109{ 406-153-3 . " 15 KOhM.: ¢ ¢ ¢ o 000 v e s oseooseosacs 1 | 3350, 3354, 3356J
R-110| 406-184-3 . " 1B0KOhM. v o vo eo e voecoooanossense 1 | 3340, 3344, 38467
R-111| 406-334-3 . " 330 KONM . oo vt vvvennneaecosss| 1 |AN
R-112| 406-563-3 . ! S56KOMM. . vovenessosvossseesesl 1|41
R-113| 406-224-3 . " 220 Kohm. ... vepereosocecaeasl 1 | A
R-114| 406-472-3 . " 4,700 0hM . .. . v vopeocsosesssees| 1 |AD
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R-115| 406-104-3 . " 100 KONM .+ o o s e oo vvesessnsssses 1 |All
R-116| 406-334-3 . " 330 Kohm . ...voooseessessssssssl 1 |3350,3354,3356J
406-105-3 " IM ORI o s e s svosssosossimenssasl 1 | 3340,3344,3346J
R-117] 406-184-3 " 180 KONM . « o v s e v s e v sasaseseeosl 1 | 3350,3354,3356F
406-124-3 " 120 KOMM . c v e coooeeossossses| 1 | 3340,3344,33467
R-118| 406-153-3 . " 15Kohm. ... % .......covvveeel 1 1AL
R-120| 406-1ua-3 . " 100K ohm . ... ?;9 Wi e easeeeees| 1] 3340,3344,33467
R-121| 406-105-3 . " 1,000 Kohm .. .."g «.coeeeessssl 1 |3350,3354,33567
406-474-3 . " ATOK ORI &+ o v v oo o @y v aoveeeeees| 1| 3340,3344,33467
R-122| 406-474-3 . " 4TUK ORMMy o o v o e s 8 +osoosoess| 1 | 3340,3344,33467
R-123| 406-683-3 . | . " BB K ORMe o v o v vesse O oo.evo.s 1| 3350,3354,33567
406-224-3 . " 220 KOhm. .o ovvvoee By ooeowas| 1| 3340,3344, 33467
R-124| 406-681-3 " 680 ONM .. ovevvenasee (X paee e 1| All
R-125 406-681-3 . N BBOOhmM .....covoeveee 9200 1 All
R-126| 406-683-3 " BB K ONM. c v o veevasvanes o oo 1]AL
R-130| 406-223-3 | . " 22 KON oo vvvvnenonnns B oof 11AL
R-131| 406-103-3 ; ; LOKORM. e 2 e v s avesveonaneoacsoa|l 1[AL
R-132]| 406-103-3 PR 10K ORM. o v o oo s s oo eeeesoossses| 1| 3350,3354,3356T
R-133 406-223-3 . " 22 K ONMe o o o0 v s oseoveeasocsoss 1| 3350,3354, 3356
R-134] 406-184-3 . " 180 KONM .+ ¢« v c e 0 c e s s s s s ooso0coans 1| An
‘R-135 406-474-3 . " ATO K ONM ¢ o o e o s o evevsnscoasocsad 1A
R-136| 406-824-3 . " 820 KONM .+ o s o v s esvoresosassossss 1]A1
R-137 406-223-3 . " 22 KONM. ¢ v ¢ ¢ 60 t0saoosoossssss 1| Al
R-138| 406-333-3 . " 33 K ONM. » ¢ o e e v e ovevossecosssss 1AL
R-139 406-223-3 . " 22 K ONM. s oo oo s s o seseaceocosss 1| 3350,3354,33567
R-140/ 406-223-3 . L 22 KONM. « o v o oo sosseesececocss 1| 3350,3354,3356J
R-141| 406-473-3 " 4T K ONIM. « o c s o0 sesessssossssss 1]AN
R-142] 406-184-3 . " 180 K ORM .« « o ¢ o e v o v eoeoooeosses 1| 33503354, 33567
R-142 406-184-3 . " 1B0 K ORM . « o oo vvevonnsessooesas 1AL
R-144 406-184-3 " 180 K ORML. o o o o e oo s voevoeenassos 1| 33503354, 33567
R-145 406-271-3 . " QTOONML o o o v v oo vvooessnssscoes 1]AL
R-150 406-334-3 . " 330 K ONMle o e o o s s c o oo oeoesessss 1| 3350,3354,33567
R-151| 406-563-3 . " 56 IC ONITle o « o o o e s o aseoeosecosess 1| 3350,3354,3356J
R-152 406-472-3 . " 4,700 ONIM . o v e e v oossevessseoss 1| 3350, 3354,3356J
R-153 406-224-3 . " 290 K ORI e o o o c 0 s o e eeeosecoeass 1| 3350,3354,3356d
R-154 406-104-3 . " 100 K ORM . o c 0 e s e s osaceoocooass 1| 3350,3354,3356J
R-155 406-334-3 . " 330 K ORM . o e s oo ecovoecossocssss 1| 3350, 3354,3356J
R-156| 406-184-3 | . " 180 K ONM .« « o s s o o s eavocsocesoos 1| 3350,3354,3356]
R-157" 406-223-3 . " 22 KONM. o ¢ o ¢ s s e o0 s v evocoscossn 1} Al
R-161| 406-103-3 . " 10K ONM. o e e s s s svevssassecssnos 1AL
R-162| 406-223-3 . " 22 K ONMe « ¢ 0 e o s seeescoasoscoss 1 |Al
R-163| 406-105-3 . " 1 KORM: « oo oo sceconscosesooscs 1| 3350, 3354,3356J
R-164| 406-103w3 . " 1O K ONMle o o o c s oososoeesaocscess 1| 3350,3354,3356J
R-165| 406-224-3 . " 220 K ONIM e o o o s e oo sovoenoessoss| 1| 3350335433567
R-166| 406-103-3 | . " 1O K ONMe o o v oo svvneescenssssss 1AL )
R-167 406-473-3 . " AT K ORNMe « o o oo v asoessasssasnss 1 1AL
R-168| 406-223-3 . " 22 K ONM. o o v oo s eoeosessasssess 1AL
R 169| 406-223-3 . " 22 K ONM. o o e o s o eveoeaosnnsssss 1AL
R-170] 406-473-3 . " AT K ONIM. o o o ccavovoescassoasss 1AL
R-171| 406-223-3 . RESISTOR 22 Kohm. . e .0ocesocvococascsss| 1 |Al _
R-174| 406-681-3 . " GBO ONIML .« « ¢« o c o oo osoeeeaeoesessl 1 | 3350,3354,33567
R-175| 406-223-3 . " 92 K ONMe o o o v o e e sooseseesssesss| 1 | 3350,3354,33567
R-176{ 406-473-3 . " 4T K ORM. o c o oo sovecenssessosesl 1 | 3350,3354,33567
R-177| 406-473-3 . " 4TKONM. . ., o ooseoescovseoccccs 1 | 3350, 3354, 33567,
R-178| 408-270 . " 270hM .« 0o Lt e e n s o s 1| 3350, 3354, 33567
R-179| 406-122-3 . " 1,200 0hm. oy s ,ccvocs s as oo 1 | 3350, 3354, 33537
R-180] 406-102-3 . " 1 KON oo oo v o ausoseoosoossscss 1 | 3350, 3354, 33567
R-181| 406-108-3 . " JOKORM. « o o oo o ocaseseooessess|l 1| 3350,3354,33567
R-182| 406-104-3 . " JOOK ORI o o e o o0 o vuvsvsassososst 1 1AL

T
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406-103-3 L RESISTOR 10K OhMIM. ¢ o v v v e o4 + e novoososos 1 | All
406-473-3 " AT KONM. o v v oot v v S aqoosonens 1 3350, 3354, 33567
406-124-3 . " 120 KONM .« + v v v oo oo b aanoooncos 1 3340, 3344, 3346J
406-103-3 " JOK ONM. + v o v v v oo e v s oo onnos 1| Al
406-104-3 " 10O K OhmM s o o v v o v oo oo v e aangssoe 1| An
406-103-3 " JOK ONM. 4 v o v vttt e oo o e anmanes 1| Al
406-223-3 . " 22 KONM. + v o v v v vt e v v enonmuans 1| Al
409-150 . " 150hm . . v v v v vt v ot oo in gy 1| Al
406-180-3 " 1BONM v v v v v v ot et e v ooasoeony 1 Al
406-271-3 . " 27T00MM o v v v v e v v e ov o 1| Al
406-472-3 " 4,T000NM. « v v v v e v e et nvosesnns 1| Al
406-122-3 " 1200 ONIM « + o v v v v v oo v ovoonsons 1 | 3340, 3344, 3346J
406-182-3 " 1800 ONM. v ¢ v s v v v v v e v v aonnsas 1 | 3340, 3344, 33467
402-22-0-3 ) " 22 0NM & v v v e vttt e 1 | 3340, 3344, 3346J
408-121 . " 1200NM + v v v v ¢t t v 0 st s e a0 e 1 3340, 3344, 33467
406-102-3 . " TKONM & o v ot vvonennneoneeessas 1] Al
406-102-3 . " 1 KONM 4 o v vt v v eovosnsenssnsos 1| 3350,3354,3356J
409-390 L RESISTOR 39 0NM v v v v v o vt oo v vosoosoosons 1| Al
45160-P2 O SWITCH &« v vt vt tie oo v et s esnasoasososens 1| Al
44521-P1  SWITCH + v v e et oeneennesnonnoneneneases 1| AL
v 40761-P12 . POTENTIOMETER (100 K) « v v v v veveaseseaas 1| Al
v 40761-P8 . POTENTIOMETER ( 50 K). + v v v e v e veesesesss| 1| Al
VR 46039- P2 . POTENTIOMETER (2K) ¢ o v v vvvvenseeeseess 1| AL
VR 40761-P8 . POTENTIOMETER ( 50K) + + e s oo v oeevveeesss 1| 3350,3354,3356]
VR 46039-P2 . POTENTIOMETER (2K ). ¢ v v oo v v v enveeesess| 1| 3350,3354,33567
W C JUMPER. . 22AWG « v v vt v vmemneeenee | 1] AL
Z- 45161-P1 . PRE-AMPLIFIER( TDA1054). . . « e v v v e vesoass 1| Al
Z-2 46410-P1 . POWER AMPLIFIER (TDA 1908), . v v v v e v e swwo.] 1 All
Z-3 44295-P1 . QUAD AMPLIFIER (LM 3900). . v+ v v veeoessoas|l All
Z-4 | 44295-P1 . QUAD AMPLIFIER (LM 3900). . . ¢« « ¢ v vveeeeaas]|l 3350, 3354, 33567
Z-5 | 45591-P1 . NORGATE (CD 4001BCN) . . v s v e v v eesonasanall All
Z-6 45593-P1 . NAND GATE (CD4011BCN). + + v e e e v s veeseasas|l Al
7-7 | 45592-P1 . NOR GATE (CD4002BE). . « v v v v oo envvsnsoas|l 3350, 3354, 33567
7.8 | 45956-P1 . HEX INVERTER (CD4069BCN) + v+ ¢ e e v o s oo aasal l All
Z-9 | 45594-P1 . NANDGATE (CD 4023BCN). . t v e e et v vvssonss] ] All
Z-10 | 45972-P1 . VOLTAGE REGULATOR (LM78L15ACZ) ... .0 v..| 1 All
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Figure 20. CIRCUIT BOARD CPMPLETE (Play Only)

Starting Code J9K
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20- | 45621-G3 CIRCUIT BOARD ASSY. (P)SP...... e REF | 3330, 3334, 33367
| 45621-G4 CIRCUIT BOARD ASSY. (P) v v v e v v e v e e e vt . REF | 3320, 3324, 3326J
C-1 | 450-1R0-50M CAPACITOR’ 1 mfd +20%, 50V . ... ..'v... 1 | Al
C-2 |415A-181K-H 180 pf £10%,50V v o v v v e v e n. .. 1 | Al
C-4 |[450-R22-50M .22 mfd +20%, 50V.......... 1 All
C-5 |42756-P12 .0056 mfd £ 10%, 100V .. ....... 1 | An
C-6 |42267-P3 4.7mfd £20%, 25V. . v e vu e, 1 | An
C-7 |42267-P10 1mfd, 16V. . oo eeneenneenan 1 | Al
C-8 |42756-P11 .1mfd £10%, 100V, . . oo v v v nn. . 1 | An
C-9 1415B-P472K~C 4700 pf £10%. .+ . v 00 u .. .. . 1 All
C-10 {415B-P472K-C 4700 pf, £10%..... e 1 | an
C-11 |415B-P472K-C 4700 pf, £10% v v v v vt vt v e vh 0. 1 All
C-12 |415B-P472K-C 4700 pf, £10% v o v v oo e v n e et 1 | An
C-13 145147-P2 L0033 uf £10%, 100V, v v v o vs ... 1 | An
C-14 |42267-P10 I1mfd, 16V, et ve e e vneennnes 1 | An
C-15 [38339-P19 1mfd +£20%, 16V . 0o eennn.. 1 1Al
C-20 145147-P3 L0047 pf £10%, 100V. . o v v v v en 1 | A
C-21 [415A-750K-H - TS PE £ 10%, 50V, o oo e v ane s vnas 1| aAn
C-23 |415C-P104M-F L1mfd £20%, 25V .ot e e .. 1 | An
C-24 /44030-P9 10mfd, 16V. ¢ v ot vt vt et ot aee 1 All
C-25 |42267-P18 2.2mfd, 25V. et v ee i 1 | An
C-26 144030-P11 470 mfd, 16V. . v v v v e euns 1 | Al
C-30 | 42756-P17 .22 mfd £10%, 100V ... ...... 1 | An
C-31 144030-P11 470 mfd, 16V, v v v e s v en e . 1 | All
C-40 [42267-P10 Imfd, 16V v e v v e onnnnn. 1 | all
C-41 |415B-P222K-J 2200 pf £10%, 100V ..o ves . 1 | 3330, 3334, 33367
415B-R102K- D 180 pf £10%, 50V . v v v eevenns 1 | 3320, 3324, 33267
C-42 [38339-P20 L22mfd, 16V . i v e et e e e e onnnn 1 | Al
C-42 |415A-181K-K 180 pf £10%, 50V. v v v v e v nnn 1 | Al
C-44 |38339-P20 ' L22mfd, 16V ot e e e e e 1 | Al
C-45 [38335-P20 L22mfd, 16V o vt e e e e e 1 | an
C-46 138339-P20 L22mfd, 16V v i i s e e e 1 | 3330, 3334, 3336J
C-47 42756-P10 .0068 mfd £ 10%, 100V . ........ 1 | Al
C-48 142756-P10 . 0068 mfd = 10%, 100V .. ....... 1 | AL
C-45 45147-P3 ,0068 mfd £ 10%, 100V ........ 1 | 3330, 3334, 33367
C-50 |450-R47-50M .47 mfd +20%, 50V . .... . 1 | 3320, 3324, 3326J
C-51 |450-R47-50M .47 mfd £20%, S50V. .o v v vnun 1 | 3330, 3334, 33367
C-52 |44267-P10 1mfd, 16V v v v e nnnnnnnns 1 | Al
C-53 |42267-P3 4.7mfd +£20%, 25V. o0 v v v e v v 1 | An
C-54 |42267-P10 1mfd, 16V v v v e vnnenennnens 1 | All
C-55 1450-1R0-50M 1mfd £20%, 50V v v v e vennenns 1 | Al
C-56 |415B-P222K-J 2200 pf.£ 10%, 100V . ... .o o. .. 1 | Al
C-57 1415B-P222K-J 2200 pf + 10%, 100V . ... e 1 | 3330, 3334, 33367
C-58 |38339-P19 1mfd £20%, 16V 4 v e v e ennenon. 1 | 3330, 3334, 3336J
C-59 |42756-P15 .047 mfd +10%, 100V . .. ...... . 1 | 3330, 3334, 3336J
C-60 |42756-P15 .047 mfd £10%, 100V . ... oo on. . 1 | 3330, 3334, 3336J
C-61 |42756-P13 .033 mfd +£10%, 100V .......... | 1 | 3330,3334,3336J
C-62 |450-R47-50M .47 mfd =20%, 50V. e e oo e en e 1 | 3330, 3334, 33387
C-63 [38339-P19 LImfd £20%, 16V 4o e v v e vn e 1 | 3330, 3334, 33367
C-64 |42267-P18 2.2mfd, 25V. e eeetveneee.e.. | 1 | 3330,3334, 33367
C-65 [44030-P9 10mfd, 16V .veveewenuseeoas | 1 | 3330,3334,33367
C-66 |450-22R-10M 22mfd £20%, 10V . ........... | 1 | Al
C-67 |44030-P9 10mfd, 16V, .o v v vveeeenoes. | 1 | AL
C-68 |415B-P222K-J 2200pf +10%, 100V. ... ........ | 1 | AL
C-69 |415B-R102K-D 180 pf +10%, 50V...vev0euvev... | 1 | 3330,3334,3336J
C-70 |415B-P331K-H 33pf £10%, 50V. . v euenenaas | 1 | Al
C-72 |42756-P9 L01mfd+£10% o oo vevveneeen... | 1 | 3320, 3324,33267
C-75 |415B-P102K-H .01mfd+10%, 50V.....000... | 1 | A
1

415B-P102K-H CAPACITOR

.01 mfd +10%, 50V ....

All




CARAMATE 3300
FIG. & Starting Code J9K
INDEX PART MODELS
NO. NUMBER DESCRIPTION QTY USED_ON
C-140 |42267-P011 Capacitor. 470 mfd, 25V . .. vevueennocnns 1 All
C-141 |415J-P473K-H N 4TR pfE10%, 30V, oo v oo v v v v ven s 1 All
C-142 |4157-P473K-H " 4TK pf£10%, S0V. e v o v e v onvnn 1 All
C-143 | 42267P-13 " 2200 mfd, 25V & v v et e e s s e e oo 1 All
C-144 |415J-P473K-H " 4TK pft10%, S50V, e oo v e v v v v v onns 1 All
C-145 [415J-P473K-H B 4T pf£10%, 50V. 4 o v v o v e v nvons 1 All
C-146 42267-P014 " 47mfd, 16V. oo v oot osososone 1 All
D-1 44522-P002 Diode (IN3064) ....... e 1 3320, 3324, 33267
D-2 44522-P002 " (IN30B4) o v v v v ee e eeaencnnns 1 3320, 3324, 33267
D-3 44522-P002 " (IN3064) + o v e v v nneocoencenss 1 Al
| D-4 44522-P002 " (IN3064) v v oo v v eonceconnnsos 1 All
D-5 44522-P002 u (INB3064) v v v v vpe e cosovocnnons 1 All
"D-6 44522-P002 " (IN30B4) « v o v v o evococonnonnns 1 All
‘D-7 44522-P002 " (IN30B4) « v vavvsootocsoancscas 1 3330, 3334, 33367
D-9 44522-P002 " (IN3064) « v v v v v evvococasoosos 1 All
D-10 | 44522-P002 " - (IN3664) ..... v e 1 3330, 3334,.33367
' D-12 40875-P001 " (IN 4003) « cleevovoenvoesos 1 All
. D-13 40875-P001 ! (IN 4003) .. R e 1 All
D-14 40875-P001 ! (IN 4003) . ... . . . 1 3330, 3334, 3336J
' D-30 39324-P005 . " Bridge « « c o v v v oo 1 Al
J-3 44507-P006 . Connector . .o v v v et e e e .. . 1 All
©T-4 ! 44553-P00S " . e e e 1 All
J-6 1 45629-P002 L . e e 1 All
I-7 45629-P002 e e e e e e e 1 All
J-8 45629-P002 " e e 1 All
P-1 44511-PN04 U . .o 1 All
P-5 45649-P001 . " . e . e 1 All
Q-1 ; 42721-P0601 . Transistor (MPS6514) ....... e e 1 Al
Q-2 { 42721-P001 ! (MPS6514) e e e e e . 1 All
Q-3 } 42721 -P001 " (MPS6514) . .... . Ve e 1 Al
Q-4 ! 42721-PCO1 " (MPS6514) ..... . P 1 Al
Q-5 | 42721-P001 " (MPS6514) ... ..... e 1 All
Q-8 44518-P001 " (D40C1) ... ... , . 1 All
Q-7 44294-P001 " (2N4400) ....... e e oo s . 1 3330, 3334, 33367
Q-8 44519-P001 " (MPS A13) .. .... b e e 1 3330, 3334, 3336J
44294-P001 ! (2N4400) ... ... cv et . 1 3320, 3324, 3326J
Q-9 42721-P001 " (MPS 6514) . .. .. .. s . . 1 All
Q-10 44294-P001 a (2N4400) .. ... ..., . Ve b e e e 1 Al
Q-11 44518-P001 " [§57 1[0} § JP . 1 All
R-1 408-154-3 Resistor 150Kohm ... ¢ oo . 1 All
R-2 406-224-3 " 20K ORI v v ev o v o0 v v o0 o v e 1 All
R-3 406-224-3 " 220K ORM & o oo oo v o v o v oens . 1 All
R-4 406-681-3 " 680 ohm ... .. '0‘3 e e e e e 1 All
R-5 406-564-3 " S60K ORI v or o*_ + o s v v oo oo . 1 All
R-6 406-473-3 ! ATK ONM o v v v s v v ans 1| Al
R-7 106-103-3 ! 10K ohm . . . . A e . 1 All
R-8 406-681-3 ! 80 ohm . . et v v .. “}» . 1 All
R-9 406-155-3 " 1.5MORAM « v v v v v e B oo e e e e 1 All
R-10 406-331-3 ! 3300 « v o r e e @ o . 1 All
R-11 406-103-3 " 10K ohm oo o v v v v v R 1 All
R-12 406-101-3 " 100 ORM . v v v o v o ov oo cuunnns 1 All
R-13 206-683-3 " BBK ORM & o v e o a0 v o v e N 1 All
R-14 ' 40§-223-3 " Q2K ORM « v v oo ae e e o e 1 All
R-15 | 406-155-3 " O T S 1 All
R-16 406-393-3 " 39K ohm o + o v w0 v u . . T 1 All
R-17 406-331-3 " 330 ORI & v v o vt et e e 9 . 1 All
R-18 406-474-3 " ATOK ORML + e v v oo e v v B 1 All
R-19 406-474-3 . " 470K ohm « v v v v v v v v v . . 9’% 1 All
R-20 406-473-3 . RESISTOR 47Kohm............. . Ce e 1 All
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FIG. &
INDEX PART Starting Code J9K
NO. NUMBER MODELS
/ DESCRIPTION QTY USED ON
R-21 406-103-3 . Resistor 10Kohm .....
R-22 | 406-223-3 . 2.20hm ..... R L lan
R-27 | 406-330-3 33 ORm .« oo o en
R-28 | 406-109-3 Lohm. vvonnn, o L | 4n
R-20 | 406-101-3 100 ohm .« v v, LA
R-30 | 406-104-3 100K ohm o v v vwsnss o i o
R-31 | 406-474-3 220K OB« « v v s v v || 3320, 3324, 33267
R-34 | 406-392-3 3900 ORI, + .+ v L | e sz
R-39 | 406-332-3 3.300 ohm. . o j o
406-332-3 3.300 ohm. , vusvseae s 1 | 3330, 3334, 33367
foao | f05-472-2 4700 0hm . L 1 | 3320, 3224, 33267
R-4] | 406-394-3 390K ohm . v v o en
R-42 | 406-183-3 18K ohm « v v oo e
R-43 | 406-474-3 470K ohm . A L | An
R-44 | 406-394-3 390K ohm . v v ot e
R-45 | 406-273:8 27K ohm .+ o v e , | A
406-273: 27K ORI . oo 1 | 3330, 3334, 33367
e | o 138 SE obm L. aeiieesn 1 | 3320, 3324, 33267
R-47 | 406-683-3 68K ohm . . .. B il e
406-224-3 220K ohm . .. .% .. | | 3330, 3334, 5336
N 220K ohm .o o e e 1 | 3320, 3324, 33267
R-48 | 406-15-3 15K obm .. o 1 | 3330, 3334, 33367
R-30 | 406-334-3 330K ohr . ..o S s } | 3330, 3354, 33360
R-51 | 406-563-3 56K ohm . v . . ... % .. o AL
R-52 | 406-472-3 4700 ohm, .« ... S e
R-53 | 406-104-3 100K ohm . v oo e LA
R-54 | 406-224-3 220K ohm . .« . ... S T lan
R-55 | 406-334-3 330K ohm . . 0o 1| o
4063344 390K ohm .« veens e 1 | 3330, 2334, 33365
g | d0s-t05-s 1M onm. .. TN SRR 1 | 3320, 3324, 33267
R-5T | 406-474-3 470K ohm oot 1| 2320, 3324, 33263
R-58 | 406-105-2 1M ohim, e g 1 | 3330, 3334, 23367
R-56 | 406-223-3 | I AP 1| An
33K ohm 2
R-80 | 4063553 e 2. 1| Al
82K ohm
R-62 | 406-223-3 29K ohm o v v v e LA || an
R-63 | 406-473-3 47K ohm o e , | &l
Ro6s 4069233 o o 0 0 s e e s e e e 1 All
v 22Kohm o« v ¢ e v 00 o %
R-65 | 406-473-3 47K ohm . . . . o ” L | An
R-66 | 406-223-3 22K Ohmm .« » v v v 1| an
R-67 | 406-223-3 22K OB .« » v v e e A
R-68 | 406-473-3 ATK ohm .« v v v 1A
R-70 | 406-103-3 10K ohm « v v v vvee e e
R-71 | 406-103-3 10K Ohm « v v voeviaiii L an
R-72 406-103-3 IOKOhm...:‘...'..'. o X an
R-73 | 406-103-3 10K Ohm & v v sovvsse e 1| 338
R-73 | 406-103-3 10K 0him L savvasennne 1 | 33830, 3334, 33367
R-74 | 406-225-3 22K OB+ savssea s 1 | 3330, 3334, 3336]
R-T5 | 406-334-3 390K GBI« ovveeennee 1 | 3330, 3334, 33363
R-T6 | 400-563-2 B ohm - 1 | 3330, 3334, 3336J
R-77 | 400-472-3 700 ohm. . ..uoessses 1 | 3330, 3334, 33367
R-78 | 406-104-3 00K ohm ... v.vse e .. 1 | 3330, 3334, 3336J
R-19 | 406-224-3 220K ohm . oosssaen 1 | 3330, 3334, 33367
R-80 | 406-334-3 330K ohm . ... e 1 | 3330, 3334, 3336J
R-81 | 406-105-3 1M ohme v eessaeeee s 1 | 3330, 3334, 33367
R-82 | 406-223-3 22K ohm L e 1 | 3330, 3334, 3336]
R-83 | 406-473-3 ATE OB L cvvvvavseeeeees I | 3330,3334, 3336J
R-84 | 406-473-3 4T OB . . veenneneee e 1 | 3230, 3334, 33367
nas | d06-101 e | e, aas4. aaser
"o | 208270 e e e et e e s 3 , .
RESISTOR 27 ohm 5% 1W . .... V.. 1 | 3330, 3334, 33367
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FIG. & )
INDEX PART Starting Code J9K MODELS
NO. NUMBER DESCRIPTION QTY USED ON
R-88 |406-122-3 . RESISTOR 1200 ORM. . . oo v v e v v nvnny 1 | 3330, 3334, 33367
R-89 | 406-681-3 680 ORM « v oo e e s s 1 | 3330, 3334, 33367
R-90 | 409 150 15 ohm#5%, 2 watt . . e 1 | An
R-91 | 406-223-3 22K ONM o s oo e e e e e v s 1 | Al
R-92 | 406-473-3 4TK ONM + v v v ve e veee e 1 | 3330, 3334, 3336J
R-93 | 406-1C4-3 JOOK ORM v v v e v v e s v 1 | Al
R-94 | 406-103-3 10K ORM + o v v v e v ee e v v e 1 | An
R-95 | 406-103-3 10K ORI + o v v e v v eeee e e 1| An
R-96 | 406-104-3 TOOK ORI & e v v v ve e v vnns 1 | An
R-97 | 406-103-3 10K ORM & v v v e v v vvoes s 1| Al
R-98 | 406-472-3 4700 ORML + v v v v veee e e v 1| an
R-99 | 406-102-3 IKORM . v v o vveeeecnnnns 1| Al
R-100| 409-390 39 ohm=5%, 2 Watt o v ou .o 1| Al
R-191| 406-101-3 1000RAm v ovevn e . 1| An
R-195| 406-122-3 1200 0NM. « v v v o av e . 1 | 3320, 3324, 3326J
R-196| 406-182-3 22 ohmi5%, % watt........ 1 | 3320, 3324, 33267
R-197| 402-22-0-3 . ! 22 ohm+5%, + watte v oo oo oo 1 | 3320, 3324, 33267
R-198| 408-121 . RESISTOR  120-ohm£5%, 1 watt . . .. .. 1 | 3320, 3324, 33267
VR-3 | 40761-P008 . POTENTIOMETER (50K) . « ¢ v v oo v o on o 1| Al
VR-4 | 46039-P002 POTENTIOMETER (2K). « + v v o v e e v v ves . 1] Al
VR-3 | 10761-P008 . POTENTIOMETER (S50K) .\ « ¢ v v v v oo v vus 1 | 3330, 3334, 3336J
VR-6 | 16039-P002 . POTENTIOMETER (2K). .+« « o .« cen 1 | 3330, 3334, 3336J
W-i | . JUMPER. ..... e 1 | 3330, 3334, 3336J
w-2 | | O e v e ee e 1 | 3330, 3334, 3336J
;owW-3 | ..?@.-411..... e 1| Al
| W-4 | - ...Jup. e e e 1| Al
| W-5 ; R TP 1| 3320, 3324, 33267
W-6 . I I I 1| 3320, 3324, 33267
w-7 JUMPER i eiiieen.... G 1| 3320, 3324, 33267
- Z-2 | 48410-P001 . POWER AMPLIFIER (TDA 1908). . ...... 1] An
Z-3 | 44295-P001 . QUAD AMPLIFIER (LM 3900 )¢ . .. ¢ 0v.. 1| an
Z-4 | 44295-P001 QUAD AMPLIFIER (LM 3900 ). ..o ... .. 1 | 3330, 3334, 33367
Z-5 | 45581-P001 NOR GATE ( CD 4001 BCN )u v v v v vvvnnn 1| an
Z-6 | 45393.P001 . NAND GATE (CD 4011 BCN )e v e v v v v v v 1| An
Z-7 | 45592-P001 . NOR GATE (CD 4002 BE )e v e e aevsvns 1| 3330, 3334, 3336J
Z-10 | 45972-P001 . REGULATOR (LM 7815 ACZ )u e s s ovnuns 1| an
i 45388-P001 HEAT SINK . + o ¢ o oo v e v eonooosonons 1| An
| 148-8-6H SCREW, Thread Forming No.8 x 3/8 Hex hd . 1] an
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Figure 21. HARNESS ASSY., Record Indicator/ SP

FIG. &

INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev.D QTY ... USED ON .
21- 45605-G2 RECORD INDICATOR SP HARNESS ASSEMBLY..... |REF| 3350, 2354, 33567

-1 | 45948-P1 . LED (Red) D=20. . « v vt vt ittt ittt oneenenns 1 All
-2 { 45164-P1 cSWITCH (S-1) v v v v v e e v e e v 1 All
-3 45163-P1 B @) s 1 ¥ 1 Al
-4 45563-P1 . BOARD, Circuit (SP) . v v v v v v v v vt vt e o e eone s 1 All
-5 45948-P3 . LED (Green) D-12 . . it vt vt v v it neeensnnas 1 All
-6 45948-P1 .LED(Red) D=1, . i i ittt ittt e ie e ennnncoens 1 Al
-7 45561-P1 . BOARD, Circuit Record Indicator ............ 1 All
-8 44512-P8 ¢« «c CONNECTOR . . vttt ot v teonnnsonnsnenns 1 Al
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Figure 22. CIRCUIT BOARD COMPLETE

FIG. &

INDEX PART VIODELS
NO., NUMBER DESCRIPTION Rev. E  |QTY USED ON
22- 45562-G1 BCARD COMPLETE, Cireuite v v v v v v oo v oo e vw... |REF| 3230,3334, 33367

-1 45164-P1 s SWITCH & vttt ettt et 1 | Al
-2 45163-P1 CONTACT. t vt ettt ittt ettt te e 1 | An
-3 45948-P1 c LED (ReG): v v v v o vt ettt o et eeeneee e 1 | Al
-4 45563-P1 . BOARD, CIrCUit « o v v v vt v v e v ve e e s oesnennn 1 | Al
-3 44552-P2 . CONNECTOR, « ¢ v vttt ettt teteeenennnnens 1 | Al
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Figure 23, RECORD INDICAROR HARNESS ASSY (non SP)

FIG. &

INDEX PART MODELS
NO. NUMBER DESCRIPTION Rev D |QTY USED ON
23- 45605-G1 RECORD INDICATOR HARNESS ASSY. . ... .. REF| 3340, 3344, 3346J

-1

-1 45948-P3 .LED(Green) . . .. ..t ctveeeeconn e v e 1 | ALl
-2 | 45948-P1 . LED(Red). ¢« v v vt vt et et ae s nvoes P 1 All
-3 ! 45561-P1 . BOARD,Circuit . . « . v e v v o o™ et e s e e e e e 1 All
-4 . CONNECTOR. . v ¢ e v e e s e s e e b e e s s e s e e 1 All

| 44512-P8
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PARTIAL DIAGRAM
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FIGURE 6-22. PROJECTOR WIRING DIAGRAM,

Model 3334, 3324, 3336J, 3326J
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CARAMATE 3300

CARAMATE AUTOMATIC TIMER
Cat. No. 19-710

With the Timer plugged into the projector
and the projector turned on, power is
supplied to the timer on pin 2 of the con-
necting cord and the timer will advance
slides automatically.

The timing for slide changes is continu-
ously variable from 2 to 30 slides per
minute, adjusted by varying potenti-
ometer VR-1 between '"'SLOW'" and "FAST'".

1C1

AV 35-23-1A CIRCUIT BOARD REF
C-1 45072-P6 CAPACITOR 10uf, 16V 1
c-2 42756-P5 CAPACITOR .22uf, 100V 1
Cc-3 44030-P6 CAPACITOR 47uf, 50V 1
D-1 & D-2 38553-P1 DIODE (IN34) 2
Z-1 45593-P1 NAND GATE
(RCA CD 4001BD or Equal) 1
R-3 & R-4 406-682-3 RESISTOR 6.8K +5% W -2
R-1 & R-2  406-334-3 RESISTOR 330K +5% W 2
VR-1 POTENTIOMETER 750K
(TRW US 754L) 1
TR-1 44294-P1 TRANSISTOR (2N4400) 1
43878-P1 . CAP, Slider 1
265-9 . GROMMET 1
45639-P1 . CABLE ) 1

c-1

D-2

B
TR-1

C-3
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