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Preface 

International Tapetron1cs Corporation/ JM manuals are wr1tLen 
with the intent o f assisting the reader/use,- towards a better 
understand.1ng of Il C equipment. Please rea.d througt1 th1s 111an
ual and fam iliarize yourself w1 th tt1e va t .1 0L1s procectures a nd 
tests nec e ssary t o keep your equipment 1n top operaL1ng con
dition. It 1s advisab le to keep the nia nual 1n a c-unven1ent 
and readily accessable area near the machine. 

Our test procedures are designed to allow a d J us t mPnt f o r 
a ccura te and repeatable results while y1el,;i1n•;i perfonna nc·e 
within specifications, 

Sheu ld you discover any error·s or o,n1ss 1ons, or w1<::t, t o c'om
ment on the manual or equ1pment, your inpu t will be grea t ly 
a ppreciated. Fon•Jard any suggesti ons or- r·e i;orn111encta t 1on:, t o 
the Tec:hn ical Documentation Coo ,-d1. na t or ; c/ o I TC Te~hnica 1 
Service department . 
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Warranty 

I nternational Tapetronics Corporation/3M 

WARRANTY CONDITIONS: There are no warranties, expressed or 
implied i ncluding the warranties of merc hantability a nd fit
ness for us e, beyond those s tated he rein. 

International Tapetronics Corporatio n/3M, here i naft e r 
r efe rred to as ITC , warrants its products to be f r ee from 
defec ts 1n workmanship and materia l under normal a nd p r o per 
use for the periods specified below . ITC a ssumes no obliga
tion to repair or replac e equipment which has been subJe ct t o 
maltreatment, misapplication, exposure or excessive moisture, 
impr oper ma intenence or installation, negligenc e or acc ident, 
or had its s erial number or a ny par t thereof altered , defaced 
or r e moved . These warranties apply onl y to the origi nal user . 
No dealer or agent is authorized t o make any other or addi
tional guara n ty or warran t y . 

The sole or· exclustve liabil ity o f ITC shall be t o r·eplace or 
repair the produc t as it may d e s ignate. ITC assumes no l iab
ili ty for consequential damages or for any o t her loss. damage 
o r e x pe nse, directly or i ndirectly arising from the use of 
its pro ducts. In order to obtai n war ranty s e rvice ITC may 
r equi re Purchaser to deliver the i tem to · rrc at Purchaser ' s 
expense. 

NEW EQUIPMENT: Warranted to be f r ee fro m defects in workman
s hip and materi al, and conform to the specifications r eferred 
to o r s e t out herein, for a period of t wo (2) years from date 
of shipment . 

REFURBISHED EQUIPMENT: Warranted to be free f rom defe c t s in 
workmans hip and ma terial, and cohform to the s pec ific ations 
r eferred t o or set out herein , f or a period o f two (2) year s 
from date of s hipment . 

USED EQUIPMENT: Warranty time-period d e termine d at time o f 
s ale . 

EQUIPMENT REPAIRS/REPLACEMENT PARTS: War r an t e d t o be f ree 
f rom defec ts 1n workmans h i p a nd ma te rial for a period of 
nine ty (90) days fro m date of s hipme nt. 
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Equipment Return Policy 

When reLurn o f ITC equipment or components i s necessary, 
please use ~he following procedure. These four easy steps 
Wlll insure prumpt attention f or your equ1pment. 

1. Call the ITC Technical Service Depar tment for r etur n 
authorization and assistance . We must know that your 
equipment 1s coming and what the problem is before we can 
help. Unexpected or uniden L1f1ed equipment returned to us 
1s subJeot to deldy. Also, many problems can be d iagnos ed 
and reGt1f1ed without actually returning the equipment , 
the r eby sav1n~ you the expe nse of shippi ng and downt1me. 

2. Let us Know who you are by writing a brief note listing 
the problem, your name, call letters or company name, 
addr·ess, phone number and wt10 you spoKe w1. th at ITC. 
Enclose this note with the equipment . Also, make SLH"e LhaL 
yo11r rt:lturn address 1-:; v1s1ble on the outs1de o f the c.~r 
ton. 

3. Package the equipment securely! IlC is no t responsible f or 
shipp ing damage. I f possible, use the original packing 
m~ terial. (Replacement packing material is available from 
I TC. ) 

4. Ship the equipment, prepaid , via a t raceable mode of 
transportat1on; UPS, a1r express or air freight. Parc el 
Post and Air Mail are not t raceable. Do not ship col lec t 
11nless prior arrangements have been made . I TC rec ommends 
that you insure your shipment. Our Tec hnica l Service or 
Customer Service staff can ass ist with declared values for 
1nsurance purposes. 

We continual ly strive to make availabl e t he fi nes t 1n tec hni
ca l support and service fo r our products. Your help 1n ma K1 n9 
this possible 1s appreciated. 

For Information On Warranty Or Service. Contact ITC At: 

International tapetronics 
2425 S . Main St., P.O Box 241 
Bloomington, Ill1no1s, IJSA 61702-0241 

TEL: Toll -Free 800-447-0414; Alaska & Illinois call c ollect , 
309-828-13 81 . 

O~ts1de The USA Contact Your Local IT C Representative. 
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FCC Radio Frequency Emission Statement · 

WARNING: Th i s equipment gene r ates . uses, a nd c an radiate 
radio f r equency energy, and if not i nstal led and used i n 
accordance with the instruc tions manual, may c ause i nterfer
ence to radio communications. It has been tested and found to 
comp ly wi th the l~mits f or a Class A c omputing d e v~ce pursu
ant to Subpart J o f Part 15 of FCC Rules, which a re designed 
to p rov i de r e asonab l e pro tection against such interference 
when operated in a commercia l e nvironment. Oper ation o f this 
equipmen t 1n a res iden t ial area 1s l ikely to cause inter·fe r
enc e in whic h case the user a t his own expense will be 
requ1red to take wha tever measure s may be required to corr ect 
the interference . 
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Section I 

I NTRODUCTION 

Introduction & Specificat ions 

This manual provides instructions for the installa
tion, opera tion and maintenance of OMEGA series 
audio tape c artridge machines from International 
Tapetronics Corporation/3M. OMEGA machines are 
available as Stereophonic or Monophonic reproduc
ers, and as Monophonic recorder/reproduce rs. All 
versions are covered by this manual. 

ITC cartridge machines are designed and built for 
rugged use, with minimal required effort needed for 
normal servicing. 

OMEGA series cartridge machines ut1l1ze a crystal
referenced, DC brushless capstan motor and bottom
ing solenoid for stable flutter & speed accu racy . A 
toroidal p o wer transformer significantly reduces 
heat and minimizes radiated elec tromagnetic fields. 
Also, a patented head mounting module provides pre
cise adjustment and alignment for tape contact. 
Access for adjustments and rout1ne s ervicing is 
made via an easily removable top cover. 

Electronics are contained on three (3) maJor 
printed circuit boar ds: 

l . The main board, (PLAY/LOGIC), holds the micro
processor-based playback/record 10910 system, sole
noid driver circuits, cue/reproduce amplif1ers, and 
output transformers. Power supply components are 
located separately on a small PCB assembly which 
moun t s next to the solenoid. 

2. A second board, (MOTOR CONTROL), contains the 
motor servo system, including the frequency refer
ence, motor tachometer, and winding driver ci r
cuits. This board is mounted next to the motor, 
underneath the deck plate. 

3. The thlrd maJor board (RECORD), l.S used in l.he 
recorder/reproducer only. Thi s board contains the 
recor ding c1rcu1ts, including the input ampl1 f 1er, 
meter amplifier, bias generation and amplifier cir
cui ts , and the record logic (switch & lamp) inter
face t o the microprocessor. Also, the record head 
drtver~ are located on this board. 

The design o f the rear housing and PC mountJ ngs 
allow the PLAY/LOGIC and RECORD boards to be tilted 
up and over the chassis, 1nto an "in-circu1t" tesl 
position . This permits servici ng the boards during 
uperat1on without extender boards o r other cu5tom 
sp,·v, ce aids. 

wigfi
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1-2 

SPECIFICATIONS: OMEGA series cartridge machines 

Power-
A. 105-132 VAC o r 2 10-26 4 VAC 
B. 50/60 Hz 

Power consumption-
A. Mono Reproduce r: 4 5 VA Typ . ; 65 VA Max. 
B . Stereo Reproducer : 4 5 VA Typ . ; 6 5 VA Max . 
C. Mono Recorder/ Reprod.: 50 VA Typ.; 70 VA 

Max. 

Tape Speed-
A . 7 . 5 I PS (19 cm/s) S ta ndard 
B. 3 . 75 I PS (9 . 5 c m/s ) Strap pa ble Op t i on 

Speed Accuracy-
Better t ha n +/ - 0.2% 

Capstan Hotor-
A. Di rec t Drive 
B. DC Brushle ss 
C. Non-magne t ic , Sta i nless Steel Shaft. 
D. Per ma nently Lubrica t ed Ball Bearings 
E. Crys t al-ref e renced , Phase- l ocke d Co n troller 

Rec ord/Play Flutter -(measured on a 3 . 5 mi n. c a r t) 
A. Play Max.: 0 . 12% DIN Wtd . @ 7. 5 IPS 
B. Rec/Play Max. : 0 . 15% DI N Wtd. @ 7 . 5 !PS 

Audio Output Configuration-
Transformer Coup led 

Audio Output Impedanc es-
6 0 0 Ohm Recommended Load Impedance 
(180 Ohm Sou rce Impedanc e) 

Audio Output Level-
+18 dBm Before Cl 1pp1ng Into 600 Ohm Lo a d 

Distortion-* 
Sys tem: 1.5% or less THD. (Tape d e pend e nt) 

Noise-
A.* S i gna l to Nois e: Measu r ed with b i as/ 
no signal. 

MONO 
56 dB 

(or- better) 

STEREO 
54 dB 

(or better) 

MIC-MONO R/P 
51 dB 

(or better) 
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B.~ Signal to No ise: No tap e runn1ng; 
SoutohCart™ II broad cas t cartridge 1n place. 

MONO 
58 dB 

(or bet t e r- ) 

C. Squelch Noise-
70 d B o r b etter 

Crosstalk (System)-* 

STEREO 
56 dB 

(or better) 

-50 dB M1n1mum Se par ation Bet ween Any Two 
Channe l s. 

Frequency Response-* 
A. Pl ayback : +/ - 2.0 d B , 50 Hz to l6kHz 
8 . R/P-L1ne 

Level Input: +/- 2 . 0 d B , 50 
C. R/P-MI C 

Leve l Input: +/ - 3.0 d B, 300 

Equalization-
A . 1975 NAB : Fac t ory S t andard 
8. 1964 NAB: Fie ld Convertible 
C. CCIR : Field Conv e rtible 

Hz t o 1 6 kHz 

Hz to 10 kH2 

AdJustments : High F r equenc y Via Po tentiometer 
Low Frequency V1a Jumper 

Head Conf iguration-
NAB Standard: Mono Play; S tereo P lay; Mono R/P 

Cue Signals- (Conforms to NAB Specification) 
A. NAB Pr1rnary Cue: l kHz 
8 . NAB Secondary Cue: 150 Hz 
C. Exter nal Cue: 

1. Cue Record Logging Input-
Source Impeda nce : l OK Ohms or less 
Vol t s In: 0 . 5 +/- .25 V RMS 

2 . Cue Reprod uce Audio Ou t pu t-
Load Impedance: 4 7 K Oh,ns or gre a tar 
Volts Out: 0.5 +/- . 25V RMS 

Audio Input Sensitivity-
A. Line Input : O dBm nomi nal 
8. MIC Input : -70 dB V nominal 

(Input Range: +/ - 18 dB From Midpoint Se tting 
Of Front Panel Level Control Kno b. ) 

Audio Input Configuration-
A. Line Input-Transformer Coupled ~ 

1. 20K Ohm Bridging Stand ard 
2. Strappable f or 150/600 Ohms Terminating 

Impedance 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com
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B. Microphone Input: 
1. Unbalanced 
2. Input Impedance: 50K Ohms 

Meteri ng-
A. Monitors Input Level To The Recorder 
B. Taut Band Movement with "A'' Scale 

Bias-
111.84 kHz, Crystal-referenc ed 

Cartridge Size-
NAB A/AA 

Start Ti me-
100 ms typical . 
damp ad j ustment. 

Stop Time -

(Dependent on solenoid air-

less than 100 ms typical. 
( Tape travel varies according to type of c a r
tridge and length of tape) 

Ambient Operating Te mperature Range-
10 to 50 Degrees C. (50 to 122 Degrees F.) 

Storage Temperature Range-
-40 to +85 Degrees C. (-40 to +185 Degrees F.) 

Front Panel Controls-
A. START Switch: On during RUN; flashe s upon 

150 Hz detec tion. 
8. STOP Switch: On durtng READY; flashes 

slowly upon l kH z Cu e detection ; flashes 
fast when stopped manually. 

C. RECORD SET Switch/150 Hz Record: On dur ing 
RECORD/RECORD SET; flashes when l kHz tone 
is def eated. Record s 150 Hz o ue tone when 
pressed while machine is 1n RECORD or RUN. 

D. CUE Switc h: Used for high-speed cue & audio 
mute from STOP, START, or RECORD modes. 
(Cancels RECORD SET.) Pressing CUE whi le 1n 
high-speed cue causes audio to turn ON for 
duration of switch closure . 
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Remote Controls-
A. START Sw1t.ch 
8. STOP Switch 
C. CUE switch (high-speed & mute) 
D. RECORD SET/150 Hz Cue Record/ 

l KHz Defeat Switch 
E. Cue Bias Enable Switch 
F . RUN Lamp: On during RUN; fl a s hes upon 

150 Hz detection.** 
G. READY Lamp ; On during READY: fla~hes slowly 

upon 1 kHz Cue detec t ion; flashes fast when 
stopped manually . ** 

H. CUE Lamp: On during high-speed cue _ 
I. 150 Hz Cue Open Col lector Switc hing to 

Ground : ( o perates on 150 Hz Cue detec tion) 
1. Maximum Voltage : 25 VDC 
2. Maximum Current: 200 ma 

J. Record Lamp: On during RECORD/RECORD SET; 
flashes when 1 kHz tone i s defeated . *~ 

** Ra t ings f or lamps** 
l. Max imum Voltage: 25 VDC 
2. Maximum Current: 150 ma 

External Connectors-
Screw Terminal blocks - Audi e & Remote Control 

Mounting-
A. Table-top Standard 
B. Rack-moun t Optional wi th URM- 0001 Rac k

mount Kit 
(Three units may mount s1de-by-s1de) 

Dimensions-
A • W id t h : 14 . 6 cm ( 5 . 7 5" ) 
B. Depth: 38 . 1 cm (15.00'') 
C. Height: 13.34 cm (5 .25") 

Add l cm ( . 375") for feet 

Weight - (Typical) 
A. Mono Reproducer· : 6 .84 
8. Stereo Repr oduc e r : 6.84 
C. Mono Recorder/ 

Reproducer : 6.84 
D. Total Max. 

Shipping We19tH; 9. 1 

kg (15 lbs.) 
Kg (15 lbs .) 

k•:1 (ls lus.) 

h:;1 (20 lbs.) 

-•---M-- -
Note : Specifications marked with a single asterisk 
(*) we re made with a ScotchCartT" II broadcast car
tridge at a reference level of 1 kHz@ 250 nWb/m. 

I n ternational Tapetron1cs Reserves 
The Right To Change Products And Specification~ 
Wi thout Notice. 

1-5 
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CAlJTION 

Section II Installation & Operation 

UNPACKING, HANDLING & 
PRE- INSTALLATION CHECKOUT 

Fully unpack the unit, retaining all packing 
material. Place the unit in an area suitable 
for servicing . Visually inspect the c hassis 
and cover f or signs o f freight damage. Th1s 
inspection 1s necessary in order to determine 
if a damage c laim i s warranted. 

Occasionally, damage is hidden and not readily 
apparent on external examination . Remove the 
top cover by sliding the cover forward approx
imately 1/4" and lifting the cover off. 
Inspect internal components for signs of dam
age. 

If damage is discovered--DO NOT POWER UP THE. 
UNIT! Personal injury or further damage to the 
machine may occur. When a machine is damaged 
in shipment. please follow this proc edure : 

1. Call the ITC Customer Service department to 
inform them of the damage . 

2. Describe the damage, how 
and whether the del1ver1n9 
informed . We can assist 
forms need to be submitted 

1t was discovered 
carr1er has been 

1n determi ning what 
fo r a c1a1,n. 

3 . Do not repack the machine or di s pose o f any 
pac king material until an inspection t)as been 
made by the delivering carrier or a represent
ative . 

After i s is dete rmined that t he unit has not 
been damaged 1n shipment, check al 1 inte,·n,H 
connectors and other assemblies to make sure 
that nothing has been s haken loose or come 
unplugged. Veri fy that the 11ne·cord and fuse 
are correct for your type o f i nstallation : 
(See Table 2-1) 

2-1 

wigfi
Stolen 2 Line Transparent
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2-2 
" 

Uni t 
!Yee 

120V 

240V 

120V 
240V 

120 V 
240V 

Q.~...ru:.i r;> ti o n Pl>ir t umber 

- Line Cord-

Nor th Amerioan plug, trrolded, wi th 
ground lug ....•. . •.••• '. • .• ~ • .•• . . •. • • 433-0001 -000 
European type pigtail. provi_ded for · 
customer installed conneotor ••• •.• •••• 433-:_0007-000 ., ---------------------~~~---~-~--~-. 
European Color Code for b.ead.s: 

erown = Live Conduotor 
Blue : Neutral Conductor 
Gr een w/Yellow Stri~e = Ground 

----------------------------------
-Fuse Car rier-

3AG size fuse holder (Grey) . •... .. . .. 418-0006-000 
5mm x 20mm Europ'e an fuse holder. 
(BlacK) ... . •.•. ..•.... ••. . . ••. .. .. " • . 4 18-0007-000 

-Fuse-

3AG, .75 Amp time-delay type •. .. . . •.. 4 17-0012-Q00 
5mm x 20mm , 250V, 400 mA 
slo-blo type .. . ..•.•.• •. • •••.•.• . . ..• 417-0018-00 0 

-----~----------------------------------------------~--------
Operational 
Checkout 

P1·1or to actual installation, it is a d visab l e 
to perform a short, operationa l c heck on t he 
unit : 

l. With the top c over removed, p l ug the unit 
in and check to make su r e that the motor i s 
running . No fr o n t panel l a mps wil l be illumi
nated. 

2 . Inser t a blank tap e c artr i dge into t he 
mac hine. The yell ow ( READY/STOP ) lamp will 
i llumi na te, indi ca t i ng the motor and mi crop ro
cessor are functional. 

3. Press the green (RUN/ START) butto n. The 
green lamp will come on , t he yellow l amp will 
go out, the soleno id p lunge r will pul l 1n and 
t ape will be pulled. 
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Factory Setup 

4. Press the yellow butto n. The g reen lamp 
Will go out, the solenoid plunger will r elease 
and the tape wi ll stop . The yellow lamp wil l 
be flashing . 

5. Press t he blue bu t ton . The blue lamp wi l l 
illumina t e , the s olenoid pull 1n again, and 
and the motor increase to approximately 3 X 
normal spe ed for "high-speed " cueing . Simulta
neously, the yellow lamp will e xtinguish. 

6 . Press 
function 
lamp wil l 
flash. 

the yellow butto n . As before, t he 
in progre ss wil l be halted. The blue 
extingu i s h, and t he yel l o w l a mp 

7. Remove the c a r t ridge f rom the mach i ne. The 
yel l o w lamp will go out . Unpl u g t he unit. 

I f t he motor fails to run or 1 f any o f t he 
l amp s fail to illuminate, check connections to 
make sure that noth ing has c o me loos e . The 
lamps may b e c hecked by removing the switch 
lens ( pull straight f o rward ) a nd reseating the 
bulb . 

Factory setup procedures c all for adjusting 
and testing this unit to prevailing industry 
s tandards. The unit's final s etup s tandards 
may be different than those already in us e at 
your facility. Therefore, a c areful check o f 
thi s unit' s operating parameters i s in order 
t o ins ure that the unit c onforms t o your 
needs . We make every poss ible effort t o ins ure 
the acc urac y of our fac tory adjus tme nts a nd 
pres ume that c ertain setup conditions exi s t a t 
y our faci lity . These c onditions inc lude, but 
are not limited t o input level, output level , 
r ecord fluxiv ity, e qualization, tape t ype , 
c artridge type, etc . Please c heck the uni t 's 
fi nal ins pec tion tag and the Spec i f i c atio ns 
s e c tio n o f this manual for s etup information . 

To complete the pre- 1 nsta l la tion process T 1na~e 
not e 1n your company's permanent r ecord s of 
tl1e Cl,~te you received the e qu.1pment, and t11e 
model/serial numbers . Yo u may nee d this 1nfor 
mat1on for futu r e reference. 
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2-4 

Machine 
Installation 

CAUTION 

Ventilation 

CAUl10N 

INSTALLATION 

TABLE TOP: Your OMEGA cartr i dge machine was 
s h ipped f rom the factory as a t a ble-top u nit. 
Up t o three (3) units may be mou n t ed on top o f 
each other. Uni t s shoul d no t be fully enclosed 
u n less additional ve ntilation is provid e d b y 
external sources. (See VENTILATION) I n addi
tion, units shoul d not be placed o n top of 
equipment producing large amou nts of heat. 

RACK MOUNTING: OMEGA car t ridge machines may be 
rack mounted. Three (3) units will fit s1 de
by-side in a standard 19" rack op enin9. ITC 
makes available a universal r a ok mounting kit 
and filler panel as options. Please r e fer to 
Table 2-2 for ordering information . 

Desoripti on 
URM-0001 Unive rsal Raek Mount. 
1/3 Rack Wid t h Filler Pane i . 

Part Number 
878-0089-010 
878 -00 91 - 000 ' 

----~-~---------~----~---~---------~----------
To prepare t he unit for rack mou nting, remove 
al l four ( 4 ) feet and the top cover. Place 
these parts in a storage area for use if 
needed a gai n . 

,Rack mounted units may be installed without 
lids. and must have power disoonnected during 
removal from or installation into the rack 
frame. 

The unit's top cover, and the URM-000 1 ( r a c k 
mount) . are slotted to allow normally gener
~ted heat to dissi pate without a llowi ng debris 
to fall 1nto the chassis. No forc ed a1r cool
ing is needed unless the unit is to be 
installed in fully closed, u nvent i lated hou
sing. If a fully c losed housing i s used, a 
ventilating fan should be ins talled to d raw 
heat away from the unit. Also , c heck air- flow 
f r om the fan and instal l a filter 1f needed to 
prevent exc ess dust from being drawn 1nto the 
cart mac hine. 

Do not block the top cover slots, or those of 
the URM-0001 by placing material on top the 
unit ~ Abnormal heat buildup will cause compo
nent life to be considerably shortened . 
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External 
~/Output 

Recorder 
lrl)Ut Switch 

Miaophone 
Wring 

Cabling 

EXTERNAL AUDIO/ REMOTE CONTROL CONNECTIONS 

Connect1ons for external audio inputs/output$ 
and remote controls are made at rear panel 
t e rminal bloc,ks. 

Audi o outpu t for playback u n its i s baldnced, 
transf ormer c oupled . Aud io 1nput f o r 
record/playbac k units 1s transfor mer co~pled 
ba l anced or u nbalanced . (See Jumpers & Strap~ 
li3. ) 

MI CROPHONE/LINE LEVEL INPUT SELECTION SWITCH 

Slide swi t c h S301, l ocated on the Recoro 
Amplifier PCB, lS used to sele ct E[THER the 
Microp hone level inpu t, ( TB 301-Pins 1 & 2 ), or 
the Line audio input, (TB301-Pins 3 & 4). ONLY 
one input may be s elected at a lime. The sl1de 
s witch knob 1s moved t o ward the back o f Lhe 
ma c hine for Line position and t owa r d the front 
o f the machine for Microphone position. 

Micr ophone input JS unbalanc ed . Please reter 
t o Figure 2-1 . f or a s amp le micropho ne w1r 1n~ 
diagram. 

TB-301 

2 

TB-301 

2 

----------------- -------~ 
SAMPLE WIRING DIAGRAM 
-UNBALANCE~ HGH IMPEDANCE 
MICROPHONES 

SAMPLE WIRING DIAGRAM 
- BALANCED,1. LOW IMPEDANCE 
MICROPHONt.S 

Fig. 2-1 

ITC r e commends that only s h ielded , twi s ted 
pair cabl e be used for input/output connec
tions . In some remote audio output applica
tions) unsh ielded cable may be tolerated 1f 
necessary, but this is not recommended. 

2-5 
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• 

+(plus) and -(minus) signs on audlo connec
tions are indications of proper (stereo) phase 
relationship only and do not reflect DC vol
tage potential. It is neoessar·y t o connect the 
+(plus) li nes of both channel s t o the corre
sponding +(plus), or· equiva len t tenr1.1nal of 
Lhe t e rminating equipment. This will prevent 
audio phase reversals (mono sum errors). 

Termtnal function designations tor the 
Termilal Blocks PLAY/LOGIC and RECORD PCB terminal bl1)Cks are 

shown in Tables 2-3 and 2-4. Included w1th 
each table 1s a s ample remote control c onnec 
tion diagram for reference purposes . 
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_______________________ _ ___ ____ Table 2-3 _ __ ___________________________________ _ 

Play PCB Terminal Bl ock-T8 201 1Remote1 

ij fynct1._~n " Function 
( + I Left ! MONO) Audio Out 9 Remote ST ART Switch 

2 ( - ) Left ( MONO) Audio Ou L 10 Remote SfOPSw1tch 
3 S 1 c:rna l Common 11 Remote CUE Switch 
4 ( + l Right Audio Out 12 Re~10 te 150 Hz Cue Detect-Open Co ll 
s ( - ' Right Audio Ovt 13 Remote READY-Openn Collector 
0 Cu e Audio Out i4 Remot e RUN Open Collector 
7 Switch Common 15 Remote CUE Open Col lector 
& Unrequlaleo t31) Vol ts 16 No Connection 
------------------------------------------------------------------------------

MAXIMUM OPEN COLLECTOR RATINGS ARE, 
MAXIMUM VOL TS 25V 
MAXIMUM CURRENT 200 mo 
SATURATION VOL TS 0.7 V MAX @ 200 mo 

K1 = 24 V DC RELAY, 200 mo MAX COIL CURRENT 
CR2= IN4005, OR EQUIVALENT 

• NOTE- CUE AUDIO OUTPUT IS HIGH IMPEDANCE 
UNBALANCED, AND MAY NOT REQUIRE GROUNDING 
OF THE SHIELD AT EACH ENO, DEPENDING UPON 

L1- L3 = 327 OR EQUIVALENT THE DECODER REQUIREMENTS, ANO ITS CONNECTION 
TO OTHER EQUIPMENT 

Fig . 2-2 

G) 

~ 
@f 
f 

OMEGA 

TB201 
1 

LEFT (MONO) 
AUDIO OUTPUT 2 

RIGHT AUDIO 
OUTPUT 

CUE AUDIO 
OUTPUT 

1-30V DC 

REMOTE STOP 

REMOTE CUE 

150Hz CUE 
TONE DETECT 

REMOTE READY 
LAMP 

REMOTE RUN 
LAMP 

REMOTE CUE 
LAMP 

13 

CONSOLE 

,r--- ---------------"7\ + LEFT 

t I f I AUDIO 
t I I I INPUT 

~------------------

,r---------------- + 

I:: I I 

RIGHT AUDIO 
INPUT 

1~----------------
\-- ---------- --:7 
"-------------7 I 

I L ____ ----. 
I L ____ _ 

~ 
'r-<> 

CRro

1 

K2 ). RELAY OR 
!}----ii-+- LAMP 

L1 TYPICAL 
CONNECTIONS 

L4 

CUE 
TONE 
DECODER 

S a mpl e Remote Co nt rol S c hematic - - OMEGA Playback 

COMMON 
GROUND 
BUSS 

REMOTE 
CUE 

REMOTE 
STOP 

REMOTE 
START 

2 -7 

wigfi
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2-8 

Table 2-4 ------ -------- ---------------------------- -

Fig . 2-3 

+30V 

TB 201 

TB 301 

MICROPHONE 
INPUT 

MICROPHONE 
SIGNAL COMMON 

8 

LINE AUDIO INPUT 4 

Recor d PCB Termina l Block-18301 (Remote) 

~ Function 
1 MIC Input 
2 MIC Signal Common 
3 (+ ) Line Audio Input 
4 (-) Line AUdlO Input 
5 Ex ternal Lo991n9 Input 
6 Remote RECORD Lamp 
7 Remote RECORD SET Swi tch 
8 Remote Cu e Blas Swit ch 
9 Switch Common 

MICROPHONE 

r,------ --- CONSOLE I MIXER ' r----- ---
' I I I 
I I 
I I 
I I 
I I 

}+-1,------+-::..:.._-_-___:_:- :....-=-=- :...:-:.:-~4--<+ CONSOLE 
AUDIO 
OUTPUT 

CONSOLE 
GROUND 
BUSS 

5 

EXTERNAL LOGGIN 
(CUETRACK) INPUT 

REMOTE RECORD 
LAMP 

G REMOTE RECORD - SET 
SWITCH AND REMOTE 
RECORD LAMP 

REMOTE RECORD 
SET SWITCH 

REMOTE CUE 
BIAS SWITCH 

SWITCH COMMON 

OMEGA 

L1 =~27 OR EQUIVALENT 

I L ____________ _ 

L-------------

REMOTE CUE 
BIAS ENABLE 

LOGGING ENCODER 
AUDIO OUTPUT 

SAMPLE REMOTE CONTROL 
RECORDER CONNECTIONS 

MAXIMUM OPEN COLLECTOR RATING IS, 
MAXIMUM VOLTS 25V 
MAXIMUM CURRENT 200mo 
SATURATION VOL TS 0.7 MAX@ 200 mo 

Sample Remote Control Schematic - - OMEGA Record PCB 

EXTERNAL 
LOGGING 
ENCODER 

-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

G-culdi,g& 
Shiekfng 

AC Leakage 
Test 

Proper grounding and shielding techniques are 
importan t 1n insuring safe and noise-free 
operation. Fig. 2-4 illustrate s a common 
installation technique for the prevention of 
aud10 ( hum) ground loops. Notice that all 
third-lug connections must be made through 
this studio's AC power distribution system . 
This tec hnique allows the mixer ground bus to 
become t he central grounding point for all 
equipment 1n the studio. 

CAUTION: The third (ground) lug should not be 
removed due to the increased potential for a 
shock hazard. 

FROM OTHER 
MACHINES IN 
SYSTEM 

CART 
MACHINE 

--~' I -------

TO OTHER 
MACHINES IN SYSTEM 

a a a o a a 

0 
□ 

Fig. 2-4 

a a 

CONSOLE 

SUBSTANTIAL 
EARTH 
GROUND 

ELECTRIC 
POWER 
DISTRIBUTION 
PANEL 

AC leakage curren ts in the system , between 
chassis components of properly connected and 
operating equipment, will be m1n1m1zed . In any 
new equipment installation, AC leakage cur
rents must be measured. Leakage of more than 
200 microamps indicates a potentia1ly hazar
dous condition that must not be left unreme
died! 

Use an AC voltmeter of 5000 Ohms per vol t , o r 
greater, and build a parallel circuit consis
ting of a 1500 Ohm, 10 Watt r·esistor and a . lS 
mfd ..;apac1 tor , connected as shown 1r1 Figure 
2 -5. 

Me::.s ut·e the voltage between a known 9 0 0d ear ti, 
ground and an exposed metallic Pdrt on the 
chassis of the equtp111ent under tesL. Voltage 
measured must not exceed .3V RMS, (correspon
ding to 0.2 ma AC). ANY value exceeding this 
limit must be considered a potential shock 
hazard and should be remedied immediately. 

2-9 
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2-10 

Fig. 2-5 

/'----' A.C. LEAKAGE = 
.3 VRMS 

(0.2 ma MAXIMUM) 

□ 
□ 

CART 
MACHINE 

* R = 1500 OHM, 10 WATT 
C = .15 MFD 

COURTESY OF E.1.A. CONSUMER ELECTRONICS 
SYSTEMS TECHNICIAN SAFETY GUIDELINES 
(7-84) 

KNOWN GOOD 
EARTH GROUND 

Sample AC Leakage Test Wiring 
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E 
0 
u 
I 
p 
M 
E 
N 
T 

The studio construction technique shown iri 
F19. 2-4 1. s sometimes called "Spoke", or " Hu b 
and Spoke" construction. ln this technique, 
the mixer 1s always considered to be the elec
trical "Hub" of the studio, with all ot her· 
equipment connected to trie mixer 1 n a "Spoke'1 

f ashion. All grounding 1s r efe, enGed t<:> t.l1e 
mixer (Console) as 1s power distr1.but1 on . rcr
rect and incorrect grounding technique~ are 
illustrated 1n Fig. 2-6. 

EQUIPMENT 

E'OUIPMENT 

CORRECT GROUNDING TECHNIOUE, SHOWING 
CONSOLE/MIXER /\S THE CENTRAL GROUND 
POINT 

E 
0 
u 
I 
p 
M 
E 
N 
T 

Fig . 2-6 

EOUIPMENl 

EOUIPMENT 

INCORRECT GROONDING Tl:CHNIOUES. SHOWING 
MIXED SCHEMES, INCLUDING LOOPING AND 
UNSUBSTANTIATED GROUNDS SHOCK HllZARDS 
AND GROUND LOOP POTENTIAL IS HIGH 

Proper & Improper Ground i ng 

Leakage current measurements between mactune A 
and the mixer will usually reveal a serious 
g round fault because of the long route back Lo 
tne mixer. The ACTUAL route is A to B Lo C Lo 
D, then bac K to the mixer before true ground 
is achieved . 

Similarly, leakage c ur rent between machi nes E 
and H 1s significant due to 1.ts equ~lly 
lengthy route. 

2- 11 
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• 2-12 

Fooction 
Mocifiadb, 

Flashilg R~ 
lMl> 

RepeaH>lay 
Lockout 

JUMPERS & STRAPS 
(Special Fu ncti ons) 

OMEGA series cartridge ma chines are f act ory 
configured f or broadcast industry standard 
operation. All standard conf1gurat1on machi nes 
also have the ability to be r e configu red via 
JUmper and strap changes for special operat1.on 
to meet the needs of your partlcula1- i nstalla
tion. 

1. START LOCK OUT / 1 kHz FLASH ( yel low lamp ) : 
As supplied from the factory, the READY (Stop) 
lamp will flash slowly when a cartridge plays 
through to the l kHz c ue tone and slops. To 
disable this "fiashing READY" on c ue up, 
ins t all jumper W201 on the PLAY/LOGIC PCB. 

As supplied from the factory, a car trtdge that 
has played through to the l kHz cue tone and 
stopped may be re~layed by pressing the START 
button. To prevent accidental replay of the 
same cartridge, enable the r epeat play l o c k
out by installing W202 on the PLAY/LOGIC PCB . 
Please refer to Figure 2-7 and Table 2 -5 for 
exact location and function. 

Fig. 2-7 

Table 

W20Z 

W201 

2-5 

I KH1 FLASH/ST AAT LOCI( 

FUNCTIONS 
W201 

NO FLASH. 
NO START "' LOCK OUT 

FLASH, 
NO START OUT 
LOCK OUT 

rLA8H, 
START OUT 
LOCK OUT 

tmil 

W202 

IN 
OR 
OUT 

OUT 

"' Reproduce PCB 
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150 Hz Detect/ 
Flashing Fm. 
l.alT1) 

Automatic 
Auclot-t.Jmg 

High-Speed 
Cue Defeat 

2. 150 Hz AUDIO MUTE / FLASH & HIGH-SPEED CUE: 
As s upplied f rom the tactorv. Lhe Sl~MI 
( •.11 een l lamp w111 t lash upon deU•c:LH>n ,) t .3 

l St, H.! !::iecondar-v c ue tone and 0 0n L1 nue t o 
tU~sh unL1l tl"le tone ends . lhe 1~1U H .l rl .-t-=h 
111av be dJsabled by ..1..nst .3ll1no lU l(IPfff W2L)4 0 1, 

Lhe PL~t/LU~1 c P~B. 

i:4S supp l.1.ed fr om the f .::\L'torv . c1 1 ~L) Hz !:it->c,,nd
arv c ue t. r:i r1e will cau se audl o t.o rnut.e at ll1e 
tr· a1l1ng edge of tl1e Lone <'\nd LhP cdr tr· 11:l•1P 
w111 h1qt·1-e;peed t·ecue w1 tt1 Lhe <:U!:. J.·1111p 
1J lumtn.c1Led. J'SU Hz ~·ue L•:>ne .:ILl dltJ 1111Jte lllrlV b~ 
i::1Jcat,,1ed bv 1ns tc.tl l .1.119 _,urnper W.du.., on Lr,e 
lju:n;LLJh J< ' 1-'Cb. H19h-speed l~LU(j 111.;1.V be rjj.::, 

.=tb!Eid uy 1nf.. tallJng 1L1mpei- W.tlh, ::1s sr1c.1w11 
1-llea--.e r· i:>ter co 1-1gur~ 2-t3 d ()1J L.:ible ~-o t•JI 
t::!xr.1.c:- t 1 oc:,'lL1on ::. and tune. lions. 

Fig. 2-8 

W20S 

Table 2 - 6 

150 til DETECT T.ti8LE 

FUNCTIONS 
STRAP 

W203 W204 

W203 

OUT 

Reproduce PCB 

3 . RECORDER INPUT IMPEDANCE: 
( Note: Nominal input l evel i s selectable via 
an internal slide switch f or L.1. n e o r Micro
phone. Only one may be selected at a time. 
Microphone input impedanc e is NOT adJustable. ) 

Line Input: 
The unit 1s shipped from the factory set up 
fo r 20K Ohms bridgi ng input, transformer 
coupled . If 20K Ohms BALANCED bridging i nput 
is desi red , Jumper W303 on the RECORD PCB 
should be ins talled . 
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fig. 2-10 

Also, Jf 150 or 600 Ohms 
needed , jumper5 W301 and W302 
available. Please refer to 
exact location . 

Fig. 2-9 

Tso, 

term1nat1 ng 1s 
respectively are 

Figur-e 2-9 for 

W303 W302 
a a 8 9 

Record PCB 

e 

~309 0 

4 . SERVO MOTOR S PEED: Standard motor s peed 1s 
set at 7 1/2 IPS as supplied from the factory, 
unless otherwise spec1f1ed when ordered . Units 
may operate at 3 3/4 IPS by perforni11'19 the 
following rnodif1cat1on: On the MOTOR CONTROL 
PCB, ( Figure 2-10), cut f o il t r a c e WlOl on the 
PCB back side. Load wire Jumper W102 as shown. 

llotor Control PCB 

W 101 

W102 

wigfi
Stolen 2 Line Transparent
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5 . EQUALIZATION: Unless otherwise specified 
when ordered, OMEGA machines are set up to the 
1975 NAB Standard for equalization. EquaJ 1za
t1on may be changed to either 1964 NAB Stan
dard or JEC/CCIR equalization as f ollows: 

A. 1964 NAB Standard: Locate capacitor 
C312 on the RECORD PCB ( Figure 2-11). Cut 
the back side fotl trace dlrectly under
neath C312 . For changes on the PLAY/LOGIC 
PCB, refer to Table 2-8 and F19ure 2-12. 
Make the appropriate component c hanges as 
noted 1n the table. If you wish to return 
to 1975 NAB equalization, 1nsta11 a Jum
per wire at W30 4 on the front side o f t he 
RECORD PCB and r eturn PLAY/LOGIC PCB com
ponents noted in Table 2-8 t o the appro 
pr· 1ate values. 

Flg.2 -11 

C312 

Table 2-7 
NAB EOUALIZA flON 

STRAP ,oe• llH6 
W304 OUT IN 

Record PCB 

T8301 

o0 
0 (S) 
o0 
0 (S) 
0(2) 
0 (S) 
00 
0 ' 

0 0 

0 
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"' 0 
H 
0 

s 
T 
E 
R 
E 
0 

C201 C209 

F i g. 2 - 12 

Tab l e 2-8 

EOUALIZA TION TABLE 

COMPONENT 
1076 NAB OR 

190 .. NAB 
1971 IEC 

C201 22ord 300V 22pl0 300\' 
C200 .04 1 13V .0 •1 93V 

R207 2?0 ,. 
C2:0I 4 10ld 300V 100o1d 30011 
C202 '-1Dld 300V ,oaptd >OOV 
R207 220 ,. 
R201 220 II< 
c20• ,02283Y 022 83V 

C210 .022 83V 022 83Y 

Reprod uc e PCB 

8. CCIR/IEC equalization : Potentiometer 
R3O8 on the RECORD PCB controls record 

this adJustment. Compo
the PLAY/LOGIC PCB 
that for the 1975 NAB 

equal1zat1on for 
nent loading on 
remains the same as 
S Landa rd. 
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• 

Operatblal 
Fuictions 

CONTROLS & INDICATORS 

Front Panel: 

1 . STOP switch (READY - yellow lens ) : Active 
when a cartridge is properly loaded. Will 
override a l l other· mactu.ne functions regard
less of mode. 

2 . READY (Stop) lamp : Illuminated when a car
tridge has been properly loaded. Flashes 
slowly af tet· the 1 kHz P,· 1111a,~v cue tone is 
detected and the cart has recued. Flashes 
quickly when the cart 1s stopped manually , 
indicating that th~ cart has not aulomat1cally 
recued . 

3 . START s witc h (RUN - green lens) ; Active 
When the uniL is in the READY mode. (yellow 
lamp on) , or in the CUE mode. Pressing Lhe 
START switch will initiate the re('ording pro
c ess when the unit JS Ln the RECORD SET mode , 
(rep & yellow lamps on). 

4. RUN (Start) lamp : Illuminated du ring the 
RUN mode. Flashes dur i ng 150 Hz Secondary cue 
tone detect i on. 

5 . CUE switc h (blue lens) : Used to h19h-speed 
cue tape and mule audio from the READY mode 
(yellow lamp on), RUN mode (gr· een lamp on), or 
RECORD mode (red & green lamps on) . This 
switch cancels the RECORD StT condition. Nor
mally . th1s switch JS automaL1cally a ct ivated 
by detection of a 150 Hz Secondary cue t one . 
Pressing this switch while in the high- speed 
CUE mode Wlll tUt"n audio ON for the dur-at·ion 
of switch closure. 

6 . CUE lamp : Illuminated when 1n the CUE mode. 

Special Note - For users having OMEGA series 
n,achines o,anufactured w1thc>ut a CUE switch. 
(Befor-e April, 1987): All switch/lamp func
tions remain as for those of original units . 
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2-1 8 

7 . RECORD SET/150 Hz RECORD/1 kHz DEFEAT 
s witch (red lens) : 

Note: This is a multiple function switch con
trolling several machine operations . 

A. Record Set: When the unit lS ln READY 
(yellow lamp on), pressing the red 
switch Wlll place the unit 1n RECORD 
SET, or a ready-to- record condition. 
After RECORD SET lS ach i eve d (red & yel
low lamps on), pressing the START switch 
will in1t1ate the RECORD process (red & 
green lamps on). A l kHz Prima r y cue 
tone 1s automatically recorded at the 
beginning of the program when the START 
switch 1s pressed. 

B. 150 Hz Cue Tone Record: At any t1rne 
the machine 1s in the RUN mode, a 150 Hz 
Secondary cue tone 1s recorded on the 
cue trac k by pressing the red switch. A 
150 Hz tone is recorded for the duratl on 
the switch is held. 

C. l kHz Cue Record Defeat: Bef ore the 
RECORD process 1s started, when the unit 
lS still ln RECORD SET (red & yellow 
lamps on), the l kHz Primary cue tone 
may be DEFEATED by pressing the red 
s witch a second time befor e pressing the 
START switch to begin recording . When 
this is done, the red l a mp Wlll flash 
qu i c kly, indicating l kHz cue recor d 
DEFEAT. The recordi ng process may now be 
Slprted by pressing the green START 
switch. 150 Hz Secondary tones may be 
recorded as noted in Step 8. 

If the 1 KHz DEFEAT 1s use d, the red 
lamp will continue to flash throughout 
the recording process, 1nd1cat1ng that 
the cartr idge WILL NOT STOP if the pro
gram exceeds the tape length. This can 
- esult in recording over t he 1n1t1al 
pro9rarn. Also, if using "playback while 
recording", note that the audio wi l l not 
be muted when a 150 Hz tone is recorded. 

8 . RECORD SET lamp: Illum1nateq in RECORD & 
RECORD SET modes. Lamp flashes quickly when l 
kHz Primary cue tone 1s DEFEATED. 
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Rear Panel--Te rminal Block Remote Connections: 

1. Remote S TOP s wi tch : Same as fron t panel. 

2 . Remote READY { S top) lamp : Same as fron t 
panel . 

3. Remote START s witch : Same as front pane l . 

4. Remo te RUN (Star t) lamp : Same as fron t 
panel . 

5. Remote CUE s wi tch : Same as f ront panel. 

6 . Remote CUE lamp : Same as front pa nel . 

7 . Remo te RECORD SET/ 15 0 Hz RECORD/1 kHz 
DEFEAT switch: Sa me as front panel. 

8. Remote CUE BIAS ENABLE switch : Closure t o 
ground applies b1as to the cue record head. 

9. Remote 150 Hz CUE OPEN COLLECTOR SWITCHING 
TO GROUND : Operates on detection of 150 Hz 
tones. Allows operation o f exte rnal s19nalin9 
devices f rom logged inputs on CUE track. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

1. 

Section Ill Adjustments & Alignments 

Your OMEGA cartridge machine is designed and 
built for reliable, long-term operation. As 
with any electromechanical device, various 
factors such as severity of use, ambient 
temperat1..1re, vi brat ic,n ar,d norma 1 wear 
contribute to diminished performance. 

With proper attention paid to o perating 
conditions, and a little routine maintenence, 
your machine will provide many years of 
trouble-free service. 

The following sections describe adjustment and 
alignment procedures needed to assure optimum 
operation of mechanical and electrical 
assemblies. Please read through these sections 
carefully and familiarize yourself with the 
workings of the machine. 

These procedures are designed to be performed 
using ITC gauges and fixtures . Use of gauges 
and fixtures other than those specif ied may 
lead to incorrect alignment or less than 
optimum performance. 

AdJustments 
needed, or 
schedule. 

may be performed individually as 
as part of a regular service 

Due to the interrelationship of these 
procedures, a complete check of all assemblies 
requires that you follow, in order , the 
sequence of adjustments in this section. 
Failure to follow this seq uence could result 
in misalignment and less· than optimum 
perfc,rrnar,ce. 

Review the following checklist to make sure 
that you have the correct tools and material s 
to do the JOb. 

Table 3-1 Adjuetment Tool Checkllet 

Gauges: A. Capstan Shaft Locator G_auge 
ITC #830-0043- 001 * B. Pressure Roller PressL1re Ga1.1ge 
ITC #830-0042-011 * C. Tape Guide Height Gauge 
ITC #830- 0041 - 022 * o. Zenith Gauge 
ITC #830-0026-022 * 

3-1 

wigfi
Stolen 2 Line Transparent
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• 3-2 

2 . Tc,ols : A. 5/64" Lc:,ng-arrn Hex Wrencf; 
(provided with un i t ) 

B. 1/8" Hex Wrer,ch or Drtver 
C . 1 / 4" Oper,-end c,r Box w~·ench 
D. Phil li ps-head Screwdrivers: 

1. #0 b l t 
2. #1 bit 

E . Small Flat-blade Screwdriver 
F. Needle-nose Pliers 
G. Razor Knife, Scribe or Sharp Awl 
H. Ruler-- acco.n·ate t c, 1/32" . 

3 . Test Taoes: 
A. NAB Standard Azimuth and Spot 

FreqL\ency Al igment Tape. (MONO 
or STEREO, dependent on u~ 1t type) 

B. 3 . 5 Minute Blank Cartridg•-Known To 
Have Good Operating Characteri s tics. 
<Use the same type as in norma l 
daily cart library . Needed for 
Recorder units only.) 

4. Test Eauipment : 
A. Osei l loscc,pe 
B. Audio Oscillat or-(Capable of 

producing 0 dBm int o a 600 Ohm 
terminat ion . ) 

C. 600 Ohm Termination 
D. RMS Voltmeter- (Capable of reading 

d8r,1. ) 

E. Clio Leads (For Terminals) 

NOTE: Items with an ast erisk next to them are 
available from ITC. All other items are user 
provided un less otherwise n o ted . 

NOTE : Many of tne following orocedures require 
the term1nat1on o f the audio output terminal s 
with 600 Ohms . A s imol e 600 Ohm terminating 
resistor may be made by paralleling t wo 1200 
Ohm, 1/2 watt, 5¾ resistors . 

TOP COVER REMOVAL : 
Access 
sl iding 
1 / 4" .. md 

far serv1cing is accomol i shed by 
the too cover forward aoprcximately 
lifting the cover c1ff. (F igure 3-1) 
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-
J 2. utton 

., n1 Fig.. 3-1 ,J , .. ✓ 
/ 
_, 

/ 

0 ' // 0 / / 

□ □ 
/ 

s () □ 
□ 

NOTE : Illustrat i ons and photoyrapns used for 
the following procedures may not exactly 
resemble your unit. Machine appearance can 
differ as improvements are made . However, 
adjustment and alignment points as illustr·ated 
are accurate regardless of generation. 
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Heads & -·--+:i-~l!. 
Tape Guides 
(u nder shield) 

Cartridge 
Guides 

Solenoid 
Plunger 

Motor Mo unting 
Screws 

Clevis Screw 

~ --+- Cartridge Se nse 

Fig. 3·2 

OMEGA Recorder/ Reproducer 
Front Half Components 

Switch 

Motor Shaft 
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• 

Record 
PCB 

REMOTE Screw 
Terminals 

Fig. 3-3 

Rear 
Brace 

OMEGA Recorder/ Reproducer 
Rear Half Components 

A.C. 
Line 

I 

Toroidal Power 
- -- Transformer 

Solenoid Adjustment 
Screw 

~-Power Components 
PCB 

- --Solenoid 

3-5 
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CAUTION CAUTION: These adJustments require contact 
with the capstan shaft, whi ch can be easily 
damaged. DO NOT FORCE gauges into position or 
allow the capstan shaft to become bound by a 
gauge. To do so will risk both shaft finish 
and straightness o f the shaft. 

1. Motor (Capstan Shaft) Location: 

<Req uired when a motor is removed or 
replaced) 

The purpose of this adJustment is to insure 
t hat the pressure roller shaft and the motor 
shaft remain absolutely parallel to each other 
during operat i on. Shaft parallelism is a 
critical r equirement. Its establi shment 
insures that no tape skewing occurs. 

With power OFF, loosen (do not remove) the two 
motor mounting screws (Figur e 3-5) . Remove the 
pressure rc,l ler by gently ur,fasteriir,g the "E" 
clip, nylon washer, pressure roller and meta l 
washer. (Figure 3-4> 

E Cllp 

Nylon Wnhor~ 

Fig. 3-5 
_.-w, ..... ........,.~-,:;~~ ;a 

• • 
• 

Preeeure Roller~ 

Metal Waeller~ 

Fig. 3-4 

Place the capstan shaft locator gauge over the 
pressure roller shaft as illustrated in Figure 
3-6. 

CAPSTAN SHAn 
LOCATO" GAUGE 
(110•004J • 001) 

Fig. 3-0 
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Move the gauge up against the capstan shaft 
and carefully observe the gauge surface as i t 
mates with the capstan surface. The gauge 
surface should lie flush against the capstan 
shaft . If Y'lot , gently move the mc,tor until 
both surfaces are completely flush against 
each other. (See Figure 3-7). 

_J 

INCORRECT INCORRECT 
MOTOR TOO fAR MOTOR TOO FAR 
FORWARD TO REAR 

Fig, 3-7 

MOTOR CORRECTLY 
POSITIONED 

As noted in the first paragraph, the capstan 
shaft (and t h e locator gauge) must remai n 
parallel t o the capstan shaft . To insure 
parallelism, the capstan shaft and pressure 
roller shaft must remain di rectly in line with 
each other. <See Figure 3-8> . Also, as 
illustrated, the centerline of each shaft must 
be an equal distance from the right-hand side 
panel, setting up 90 degree angles at each 
c,:,rner. 

CAPSTAN 
SHAFT 

SIDE PANEL TO 
CENTERLINE 
OF SHAFTS 
EQUIDISTANT 

PRESSURE 
ROLLER 
SHAFT 

RIGHT- HAND 
SIDE PANEL 

Fig. 3 • 8 

Proper Orientation of Capatan Shaft a Preaaure Roller 
Shaft To Each Other a to the Ri ght-Hand Sid• Panel 

wigfi
Stolen 2 Line Transparent
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Once the gauge and both shafts are correctly 
posit ior1ed, carefully ti ghter1 the rnotor 
mounting screws, making sure that neither 
shaft nor gauge change position. After 
tightening the screws, remove the gauge and 
reinstall the pressure roller by reversing the 
order of removal. 

2. Pressure Roller Pressure Adjustment: 

(NOTE: Required after parts 
but should be performed as 
ma int er1ence. ) 

replacement 7 

rciut ine 

OMEGA un its utilize a low-voltage (24V, DC) 
bottoming-plunger so lenoid. This design 
requires that the solenoid plunger bottom 
against the stop seat and remain there during 
the entire tape driving operation. Accurate 
and repeatable adJustment of the pressure 
roller mechanism is assured because of its 
definite location against a rigid, fixed 
mechanical member. Refer to Figure 3-9 for an 
illustration o f a properly bottomed plunger. 

Fig. 3-9 

,\I" OA MP£ NING $CREW 

SPRING 

SOL(NOIO PLUNQlA MUST 
BOTTOM IN SOLENOID SEAT 

The Pressure Roller Pressure gauge is used in 
the same manner as that of a "feeler" ga1.1ge or 
a "Go-No Go" type fi xt 1.,re. Refer to Figure 3-
10 for gauge dimensions. Step "A" indicates 
OPTIMUM pl"'essure roller pressure. Step 11 8" 
indicates LOW pressure roller pressure. 

PRESSURE 
SHAFT 

A 

CAP.STAN 

B C 

Fig. 3-10 

(130-0042-011 I 

PRESSURE ROLLER 
PRESSURE GAUGE 
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Step "C" is simply 
funct ior,. measuremer1t 

at any pc,int 

a handle and has no 
You May hold the gauge 

on Step "C". 

With power ON, hold the cartridge sensing 
switch closed, Figure 3-11, and press the 
START switch to engage the solenoid. Make sure 
that the solenoid plunger has bottoMed and 
stays bottomed throughout thi s procedure • 

• 
• ....,;,I&,.,----- Solenoid 

... 
Fig. 3-11 

Plunger 

Clevis Screw 
Locknut 

Clevl1 Screw 

Cartridge 
Sensing 
Switch 

Ir,sert Step "A" of the ga1.1ge betweer, the 
capstan shaft and the pressure roller shaft, 
as showl", in Figure 3-10, stopping at Step 11 8". 

Step "A" should slip betweeY, the shafts 
without beir1g forced . If n,:.t, looser, (do not 
rern,::ive} the clevis screw lc,ckr,1.tt, (Figure 3-
11), and rotate the solenoid plunger CLOCKWISE 
1.rnt i l Step "A" slips through. Cor,versely, Step 
11 8 11 shc,uld r,ot slip betweer, the shc1fts. If it 
does, rotate the solenoid plunger 
COUNTERCLOCKWISE 1 .. mt i l Step "B" car,not slip 
through. 

Once pressure roller pressure has 
adjusted, tighten the clevis screw lock 
taking care not to disturb any of 
previous adjustments. Remove the gauge. 

been 
r,ut, 
y,:n .. lr 
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3. S o lenoid Air-Damping Ad j ustment: 

The s peed and noise of solenoid operation is 
determine d by the rate at which air flows 
through a small hole in the solenoid seat . 
Op t i mum adjustment of the air damp screw is 
ach ieved when a suitable balance between speed 
and noise is obt aine d. 

Since speed and noise are directly related, 
the fastest operation of the solenoid usually 
resu l ts i n the most noise. Therefore, this 
adjustment is made to provide a suitable 
balance between speed and noise, without 
compromising the operation of e i ther. 

Adjustment of airflow is accomplished by us ing 
a #0 bit Phillips screwdriver to turn the 
solenoid air-damp screw. Figure 3 - 12. The 
screw is turned CLOCKWISE for increased 
damping and COUNTER-CLOCKW I SE for less. 

Fig. 3-12 

Solenoid 
Air-Damp 
Ad j ustment 
Screw 
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4. Cartridge Guide AdJustment: 

Opti mum performance from cartridge machines 
and your tape cartridges can only be realized 
if the cartridge is positioned accurately and 
consistantly each time it is inserted. 

Figure 3-13 illustrates key indexing points by 
which cartridge locat ion is measured. These 
markings correspond to NAB mechanical 
specifications for broadcast cartridge 
systems, and should correspond to your own 
system adJustments. 

. 28~: .010 I n. 
1r.2•: 2~• m•d 

(71 T7 ,.,,.,,) r 3 .062 ,~ 

1.938 lo 
(49, 23 mm. I 

TOI' Of 
TYPICAL 11 .. 8 

tYPE AA CARTR I DGE 

Fig. 3-13 

. 87., I fl , 
(2 2 . 25 ..... . , 

A mechanical reference cartridge may be 
constructed by using these measurements as a 
guide. Scribe index lines on a cartridge body, 
using a razor knife, awl or other sharp 
instrument , and an accurate Measure such as a 
machinist's ruler. 

Proper cartridge positioning is achieved when 
the following criteria are met: 

1. The cartridge face is snugly and 
squarely located against the head block . 

2. The heads are centered i r1 each 
car tridge head opening. 

3 . The pressure roller shaft is centered 
in the cart's pressure roller keyway when the 
solenoid is engaged. 

a-11 
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4. The right-hand cartridge guide is 
snug and square against the cartridge body 
right-hand side . See Figure 3-14. 

Fi g . 3 - 14 

Be certain that the front edge of the 
cartridge seats firmly and squarely against 
the tape guide screws. When all four (4) of 
the above mentioned criteria are met, tighten 
down the right hand cartridge guide mount i ng 
screws, insuring that the cartridge and 
cartridge guide do not move or change 
posit ior,s . 

Position the left hand cartridge guide 
paralle l to the right hand guide and check to 
see that the two springs are compressed 
equally and that the cartridge is reasonably 
snug but not bound by the guides. 

Remove the cartridge and reinsert it. 
cartridge does not position correctly, 
the alignment procedure. 

If the 
repeat 
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5. Tape Gu ide Adjustment: 

This procedure provides precise adJustment of 
the tape g•.1ioe "tar,9s" arid establishes <:\ 3-
poi nt contact area between the guides and the 
tape . The result is a very closely controlled 
tape path across the heads. Figure 3-15 . 

TAPE PATH WITH 3 POINT CONTACT OF TAPE GUIDES 

Fig. 3-15 

All cartridge machines in your system would 
benefit greatly ft•,:,rn this setLIP prc,ced1.1re. 

Remove the head shield before beginning guide 
adJustrner,t. After ·ttie shield is removed, 
sec1..1re~ the head blc,ck t,:, the deck by 
reir,stallir,g the right har,d head shield screw 
and spacYr. Make sure that the screw is tight 
and t he head block does not move. Figure 3-16. 

Fig. 3-18 

3-13 

wigfi
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Place the tape guide height gauge flat on the 
deck, as shown in Figure 3-17. 

UP( NE!IOt1f GAUGE 
uo oo, ,-o,, 

AdJ ust 
mar,r,er: 

GAUGE WUSf 
REST rLAT 

AGAINST O(Ct< 

the tape 

Fig . 3-17 

guides ir-1 the 

Left (Entry) Guide : Loosen (do not remove) the 
guide mounting screws. Insert the gauge 
straight into the guide ONLY AS FAR AS THE 
FACE OF THE HEAD. Move the guide upward so 
that the bottom guide tang JUst touches the 
bottom of the gauge. Tighten the mounting 
screws and recheck your adjustment with the 
ga,_1ge. 

Right (Exit) Same as the Left tape 
g1.1ide pr,:,ced1.1re. 

Center Guide : Loosen (do not remove) the 
center guide mountir,g screws. Rep,:,s1tic,r-1 the 
gauge as shown in Figure 3-18, with the cut
out areas facing the heads. Adjust the center 
guide so that the top guide tang Just touches 
the gauge, then tighten the mounting screws . 

OMEGA 
STAM T 

Fig . 3 - 18 
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CAlJTION 

6. Reproduce Head Height & Zeni th AdJus t me nt: 

Connect a 6 00 Oh m termination to the Left 
( MONO) channe l reproduce output and connect 
the vo l t me ter a c r o ss this termination. (For 
STEREO un its, a dd the second term i nation to 
the Ri gh t c hannel reproduce output . ) Figure 3-
19 . 

Fig. 3-19 

Figure 3-20 s h o ws t he location of the heads 
and adJ us t me n t screws on the head mounting 
block. Make s ure that you locate the correct 
screw for each adJust ment. 

PLAY @ AZIMUTH 

Record Head Play Head 

Fig. 3•20 

Play Head Re•r 
Height Setacrew 

Play Head Front 
Height Setscrew 

Ca ut ion : Demagnetize all gauge s a nd t oo l s 
BEFORE making any adJ us tments. Be espe cial l y 
careful t o avo id scr atching the head f a ces 
during a dJ ustment. 

Loosen (do not remove) the reproduce <PLAY) 
head Front & Rear Height setscrew l o cknuts. 
Place the Tape He i ght gauge on the deck and 
posit i on it in front ofthe Play head as shown 
i r, Figure 3-21 . 

s-ts 
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R<XdHn 
Head He""1t 

Head Zerlth 

FilalHeight 
Ad)Jstment 

Fig. 3 • 21 

Alterr,ately adjust, i n equal amc,unts, the Play 
Front & Rear Height setscrews until the nose 
of the gauge is approximately centered between 
the top of t h e upper head pole piece and the 
bottom of the lower head pole piece. 

Posit ion the Zer,ith gauge, (or ar,y ga1.1ge kr1,:,wr, 
to be complet e l y square. >, near the face of 
the head and alternately adjust the Play F~~nt 
& Rear Heigh t setscrews until the f ace of the 
head is para l lel to the gauge and 
perpendicular to the deck surface. Move the 
Zenith gauge gently up against the face of the 
Play head . Be very carefu l to avoid any 
scratching. If the head is perpend i c •.dar to:, 
the deck, t here will be no gap visible between 
the gauge ar,d the head face . If a gap is 
visible, slowly adJust , ir,de per,dantly and ir, 
equal amounts , the Play Front & Rear Height 
setscrews until no gap exists. 

Final height adjustment is made by 
electrically measur i ng the machine's audio 
output level while playing a standard 
alignment tape and making fine adjustments to 
head height . This procedure insures that the 
head pole pieces are aligned with, and 
centered on the magnetic tracks of the tape. 
AdJustments are made to head height by turning 
the Front ~ng Rear Height setscr~ws small but 
equal amounts in the same direction. Since 
adJustments to the Front or Rear Height 
setscrews may introduce a Zenith error, Zenith 
~ng fine Height adJust ments may require 
repeated, a l ternating adJustment until no 
further improvements in either may be made. 
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At this point, demagnetize the heads and the 
head block assembl y to a vo id any stray 
magnetization. 

Insert a standard alignment t ape and start the 
machine in the RUN mode. While monitoring 
audio output level on the voltmeter, adJust 
the Play Front & Rear Height setscrews in 
small but equal amounts f or maximum output as 
indicated on the meter. Recheck the head 
Zenith, and readJust if necessary, ~~f9~§ 
tightening the setscrew locknuts. Once ~11 
measurements and readings are optimized , 
carefully tighten the setscrew locknuts . Stop 
the cartridge and remove it. This end s the 
adJ ustmer,t. 

7 . Dummy Head AdJustment: 

In reproduce on l y machines, a "dur11r11y" head is 
installed in place of the recording head t o 
maintain constant tension on the tape. This 
helps minimize wow & flutter and improves t ape 
g•.1idar,ce. "Dummy" heads that have developed 
significant wear patterns should be r eplaced. 

Loosen (de, not remove) the "dwnrny" head Front 
& Rear Height setscrew locknt1ts, (Figure 3-
22) . Place the Tape Height gauge on the deck 
and position it in front c, f the "d1.1mmy" head 
as done for the reproduce head in Figure 3-21. 

AdJust the "d1.1r,1my 11 head Fror,t Height setscrew 
until the nose o f the gauge is approximately 
centered between the top and bott om of the 
head. Position the Zenith gauge, or any gauge 
known to be completely square, near the face 

•oummy • Heed Rear 
Height Setecrew 

· oummy• Heed Front 
Height Setacrew 

(Reproduce Only Machin••> 

AZIMUTH @ REC 

F. HEIGHT '@)l PLAY 
----. -- _:..._=__ ~ 

•oummy• Head Play Heed 

a-11 
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of the head ar,d adJLlst the "dwnmy" head Rear 
Height setscrew until the face of the head is 
parallel to the gauge and perpend i cular t o the 
deck surface. 

Carefu ll y tighter, t he l ocknut s and ren,c,ve the 
gauge. This ends the adJustment. 

8. Reproduce Head Azimuth AdJustments: 

NOTE : The azimuth adJustment screws are 
considerably offset from the heads that they 
adJust. Refer to Figure 3-23 f or l ocation of 
these screws. 

R•pr oduc• (P lay) Head 
Azimuth Setacrew REC @ F. HEIGHT (@) PLAY 

Record H•ad 
Azimuth Setacrew 

Record or •oummv• H••d Play Head 

Fig. 3-23 

A. Mono Azimuth: 

Connect 
(MONO> 
Connect 
(Figure 

a 600 Ohm terminati o n to the Left 
reproduce amplifier output terminals. 
the voltmeter across thi s termination. 
3-24). 

Fig . 3-24 

Insert a standard Mono az imuth alignment tape 
and start the machine in the RUN mode. 

loosen (do not remove) the reproduce (Play) 
head azimuth setscrew locknut and adJust the 
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setscrew for maximum output at 12. 5 kHz . Hold 
maximum cutout and carefu lly tighten the 
locknut. Monitor the voltmeter to insure that 
no output level change occurs as the locknut 
is tightened. 

This ends the procedure. Stop the machine and 
remove the cartridge. Leave all equipment 
connected and proceed to Step #9, Reproduce 
Amp Output Level Adjustment. 

B. S t ereo Azi muth <Phase >: 

SPECIAL NOTE FOR STEREO HEAD AZIMUTH 

2-track stereo recording/reproducing 
performance is subJect to several mechanical 
inaccurac i es which contribute to phase shift 
in simultaneously monitored reproducer 
outputs. In stereo systems these phase shifts 
are generally not noticable in the final 
reprc,d •.tct ion. H,::owevel", in cases where 
mor,ophonic "dubbing" or channel swnming is 
desired, phase shifts cause serious amplitude 
variations or dropouts. This is especially 
true at higher frequencies. The most common 
causes of this problem ~re: 

1. Lateral 
with respect 
case. 

displacement of the pole pieces 
to each o ther within the head 

2 . Improoer azimuth of the heads with respect 
to each other . (Record head to Play head i n 
any reproducer within a system) 
..:. . Ir,1pr,::,per tape guidance (sk.ew> either with 1r, 
the cartridge or through the tape guide 
systems. 

The preferred method of adJusting for STEREO 
azimuth (phase) utilizes an oscilloscope for 
accurate phase relationship measurement and 
alignment. This is the method recommended by 
I TC for best results. 

Attach 600 Ohm terminations to the Left and 
Right channel reproduce outputs. Connect the 
horizontal input of an oscilloscope to the 
Right channel output . Figure 3-25. 

wigfi
Stolen 2 Line Transparent
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3-ZO 

□ 
0 0 0 

I I I I I I I I I I 

Fig. 3•25 

Connect the vertical input of the scope to the 
Left <MONO> channel machine output . Ad just the 
scope's horizontal & vertical gain to provide 
an in-phase LissaJous display. 

Allow the alignment tape to run to the l o west 
frequency section. A scope pattern s uch as 
that illustrated by Figure 3-26A should appear. 
If a pattern such as Figure 3-26D appears, 
reverse the polarity of the scope horizontal 
i np,.1t leads. 

o• PHASE SHIFT •~• PHASE SHIFT 

A ■ B 

90• or 210• PHASE SHIF T ISO• PHASE SHIFT 

C. ■ D 

Fig. 3•28 

Al low t h e alignment tape to run t o the 8 kHz 
section while monitoring the s cope to 
determine if any phase shift occurs. If phase 
shift is observed, loosen (d,:, n,::,t remove) the 
reproduce (Play) head azimuth setscrew locknut 
and adJust the setscrew in the oppos it e 
direction to that in wh ich phase s hift 
occured . Do not tighten the locknut . 

Continue running the tape through the various 
frequencies and mo nitor the scope t o insure 
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IMPORTANT 

that minimal phase errors occur at any 
frequency. It is normal for small shift 
" .Jitters" to occur at the higher frequencies. 
Your final sett i ng will be based on best 
AVERAGE resu 1 ts. 

At 16 kHz , make a final adJustment to the 
setscrew for the best possible reading. Do not 
tighten the locknut. 

Rerun the alignment tape through ALL 
frequencies several times to insure that 
minimal errors occur at any frequency. If an 
error exists, repeat the entire procedure. 

Once the best possible resu lts 
consistently obtained , carefully tighten 
locknut while monit o ring the scope to 
sure that best overall results in 
reading are maintained. 

are 
the 

make 
phase 

This ends the oscilloscope procedure. Remove 
the cartridge and disconnect the scope. Leave 
the termination resistr::,rs i ntact . Pr,:,ceed ti::, 
Step #9, Reproduce Amp 0•.1tp1.1t Level 
AdJustmer,t . 

Substitute Method For STEREO Azimuth 

This procedure is to be used ONLY when an 
oscilloscope is not available. Satisfactory 
results may be obtai ned using this method, but 
not with the accuracy in phase alignment 
provided by a scope. 

Attach 600 Ohm terminations to the Left (MONO) 
and Right channels outputs. Connect the 
voltmeter across the Left channel termination. 
Figure 3-27. 

Fig . 3-2 7 

3-21 
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3 - 22 

Ir,sert the al igr,mer,t tape, ( 1 kHz referer-,ce 
"121" level), ar,d start the machine in the RUN 
mode. Locate the Left (MONO) channel level 
control potentiometer <R213) on the Reproduce 
PCB. and adjust it for 121 dBm output. Figure 3-
28. 

Fig . 3-28 

Move the voltmeter leads to the Right 
ouput. Adjust the Right channel level 
potentiometer (R214) for 0 dBm 

charmel 
cc,nt r,:, l 
c,ut put. 

Move the voltmeter leads back to the Left 
(MONO> channel ouput. Loosen 
remove) the reproduce (Play) head 
setscrew locknut . 

(do r,ot 
a Z l r1ll.l t ~1 

Adjust the setscrew for a maximum output 
reading on the voltmeter at 12.5 kHz. Using 
the hex wrench handle as a guide, note the 
physical position of the setscrew. (A small 
piece of tape will suffice for marki ng the 
position.) Leave the wrench in place. 

Move the voltmeter leads to the Right channel 
output and slowly adjust the setscrew to 
determine which direction INCREASES output . 
Continue adjusting the setscrew for increasing 
output until a maximum reading is obtained. 

Once again, note the position o f the setscrew 
by using the hex wrench handle as a guide. 
Mark the position . Compare this position with 
that of the Left channel adjustment and slowl y 
readjust the setscrew to the midpoint between 
the two marks. This setting wil l orovide 
AVERAGE azimuth for both c hannel s . 

This ends the procedure. Remove the 
cartridge. Leave all equipment connected . 
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9 . Reproduce Amp Output Level AdJustment: 

Standard output level is factory set to 0 dBm 
while reproducing a 1 kHz reference tone at 
2 50 nWb/m. On the Reproduce PCB , potentiometer 
R213 controls Left (MONO> channel level and 
R214 controls Right channel level . Figure 3 -
29. 

Fig. 3-29 

Connect a 600 Ohm termination to the Left 
(MONO) chanr,e 1 reproduce out put. (Fi:,r STEREO 
units, add the second 600 Ohm termination to 
the Right channel output . ) Connect the 
voltmeter across this termination. Figure 3 -
3121 . 

Fig. 3-30 

Insert a reproduce alignment tape and start 
the machine in the RUN mode. Adjust R213 for 121 
dBm ,:,utput at 1 k.Hz. If this is a STEREO ,.mit , 
move the voltmeter leads to the Right channel 
and repeat the procedure, using R214 . 

3-23 
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3-24 

This 
tape 

ends the pr oce dure. S t op t h e 
ar-1d remc,ve it . Leave a 11 

c,::,nnect ed. 

alignme nt 
equi pmer,t 

10. Reproduce Amp Equalization Adjustment: 

Connect a 600 Ohm t ermination to the Left 
(MONO) repr,:,d1.1ce ,:,1.1tput . (Fc,r STEREO lmits, 
add a second termination to the Right channel 
output . Connect a vo l t me t er across this 
termination. Figure 3-31 . 

Fig. 3•31 

Potentiometers R203 & R204 control high 
frequency equali zation for the Left <MONO)an d 
Right channels respectively. Figure 3-32. 

R203 

' -: --:-r:-"' . ,J - ~ , 

" . ~- ' 

Fig. 3•3 2 

Insert the repr oduce alignment tape and start 
the machine in the RUN mode. Adjust R20 3 for 0 
dBm (+/-2d8m) out put at 12. 5 kHz and 16 kHz . 
For STEREO un i t s , move the voltmeter lead s to 
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the Right c h a nnel o u t put a nd repeat the proce
dure , us ing R204. 

Thi s ends the proced ure . 

Since r e produce a mpl if i er a d j ustme n ts are , to 
a degree i nterrelated, t h e e q ua l izer a d just
ments will u s u a ll y r- e qu i re t hat a s mall read 
justment be ma d e for- t h e reproducer outpu t 
level s . At th is p o i n t, r-epeat t h e rep roduce 
amp output 1 evel adjustment pr-ocedLtre . <Sec
tion # 9 ). 

11. Miscellaneous: 

A. Capstan Motor Duty Cycle: 

The motor has no duty cycle adJustrnent . 

B. Reproduce Cue Detect Sensitivity: 

Cue detect ion is digitally controlled and will 
operate from c u e tones recor ded in accordanc e 
with NAB standard s for frequency and level 
tolerance. NO adjustments are required at any 
time . 

Recorder _ Adjustment• 

AdJustments to the recorder ■ection •hould 
only be perfor•d AFTER a ll reproducer adjust
ments h•v• been completed. Failure to complete 
the reproducer section first m•y re•ult i n 
r J!(:order mi•alignment. When all other adjust
ments are con5idered to be in align ment, 
recct'"der .adjustq,ent.s m.ay be made i ndi vidually 
as needed• o,- •• part of a regular ma.inten1tnc:e 
sc:hedUle~ 

Note : Locate the internal LINE/MICROPHONE 
switch and set it to the LINE po~ition before 
beginning any adjustments. Figure 3-33. It 
will remain in this position unless otherwise 
instructed. 

3-25 
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3-28 

Line / MIC Switch Fig. 3-33 

1. Record Head Height & Zenith AdJustment: 

Connect a 600 Ohm termination to the Left 
(MONO) channel reproduce output and connect 
the voltmeter across this termination. Connect 
a second 600 Ohm termination to the recorder 
Line input and connect an audio oscillator 
across this termination. Figure 3-34. 

600<> @ 
0 0 

Fig. 3-34 

Figure 3-35 shows the location of the heads and 
adJustment screws on the head mounting block. 

Record Head 
Rear Height Setscrew 

Record Head 
Front Height Setscrew 

PLAY @ AZIMUTH @ REC 

Record Head 

Fig. 3-35 

Play Head 
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• 

CAUTION 

Rougrtn 
Head Height 

Head Zenith 

Finall-teigrt 
Adjustment 

Caution: Demagnetize all gauges 
BEFORE making any adjustments. Be 
careful to avoid scratching the 
during ad justment . 

and too l s 
especially 
head face 

Loosen Cdo not reMove) the record <Rec) Front 
~nd Rear Height setscrew locknuts. Place t he 
Ta8e Guide Height gauge un ~ne ceck ard 
position it 1n the record head taoe guiae as 
s~own 1n Figure 3-36. 

/ 
-.... GAUO£ Mu, t 

nE511 f"t.Af 

Fig . 3 -3 6 

f-Hterr,ately adJust, 1n eaual a1,1,: ,u,,.,ts, I:'~ 
recoro Front & Rear Height sets~rews until tne 
nose of the gauge is approximatel y centered 
between the top of tne ucper head pole ?Jece 
and ~he bottom of the lower head pol~ pie~e. 

Pos1t1c,n the Zeni ·th ga1.1ge , (,:,r ar,y ga• .. 1~1e k.n,:,wr, 
to be completely sauare.>, ~ear the face cf 

tne head and alternately adJust the record 
Fr,:mt 8,. Reat' He 1 gh t set screws 1 .. lnt 1 l tt-,e Fae-=! 
of t~e head is parallel to the gauge and 
perpendicular to tne deck surface. Move the 
Zenith gauge gently u~ against the face of the 
record head. Be very careful to avoid ~ry 
scratching. If' the head is perpeY"ldicular i:;,:. 
the ceck, there will be no gap visible between 
the gauge and the head face . If a gao is 
visible, slowly ad,J 1.1st, iY-1oependantly ar,c 1r1 
equal amounts, the record Front & Rear Height 
setscrews until no gap exists. 

r~ith.\l ht:>1ul'lt c:1diu.stn1£·nl , ~ t1k.\d1s' t:l> 

t2tr;1ctr·ic::1l.lv me.asur·ir1q th e m 1-:1(·h lni:.?'..; 11ud11, 
~11 .. llpul J ~"'-'' I l'lltiJ J e 1-ec:c,1 d ,. nq c:1 1 1:d E.11~Pnc<2 lortF> 
:11 1,J 11\.:1kinq ftn12 c.,dJu<.;Li11ent<.:; Le., head l1e 1qht. 
lhi . pt OL11. l11r1• di:?pl~nd s t.111 ,,:ttc.ur·tl'l.£-d.y c.•.LlJU'.:.t"'d 

!·,1.:>~.•r,.Jd1.1c:E.' IH'.!cld IH0:> iql1t:, 1•1111, h ~-,as d1.Jne 111 .:.'1.tl 
, • · , 1 I , , •t 111 · uc:: >-2d u.r 10. ()d .1 u ,,,, l. mr•11 t. ~. c11~ r:? mc;1d ,,., 1 Cl 

i1t:.>o:~,1 i 1,:.:1 lqht I.J y l:ur1·1 1 r11::i 1..11,~ I 1·0111: anJ l ,L) 11 
H1-> 1 ,.11'1 l :::,,:>(:e ,_r\:?~I S 5/lk"\ l l but •:.'q• .. 1<:.'\l c:.\ lnOLm'l. s .l. n 

tt-1( i.,,,:1,w"' d11-p(·ti o n. bi 1rL. t2 -id ,,,stmenls I u 11·11• 
I 1" , 11tl ,Ji-- ~:1?,:=w H,~1,;:illt: s1::.>t·;;;c r· 1?w s rllc.1y inti utJ1.1cc a 

wigfi
Stolen 2 Line Transparent
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IMPORTANT 

/e11i 111 en·fJr, Zenith ,:1nc.l hne Height 
auj, ,stmt,m t s may r-f.~qui re r epE?ated, al ter-na t1 ng 
adjustment until na further improvement s in 
e:i th>'?r- mav bt:1 made. 

At this point, demagnetize the heads and the 
head block assembly to avoid any stray 
magnetization. 

Set the audio oscillator to 1 kHz , insert a 
b lan k 3 . 5 mi n ute c artridge and s tar t th e 
machine in the RECORD mode. While monit o ring 
the audio output level on the voltmeter , 
adJ ust the Record F r ont & Rear Hei gh t 
s et s crews in smal l but equal a mount s fo r 
maximum output as ind icated on the meter. 
Recheck the head Zen i th, and readj ust i f 
necessary, ~~fQ~~ tightening the set s c r ew 
l ocknuts. Once all measuremen t s a n d r eadi ngs 
a re o ptimized, careful l y tighten the s et screw 
locknuts. Stop the cartridge and remo ve i t . 
This ends the adJustment . 

2 . Record Head Azimuth Adjustment: 

Note: Changes i~ azimuth for the record head 
can result in apparent errors in all 
reproducers within a given system, unless the 
resultant azimuth is checked against each 
reproducer. Any change in azimuth of the 
record head should be done ONLY AFTER all 
adJustments are carefully checked and the 
r eproduce head is correctly azimuth aligned. 

Attach a 600 Ohm termination to the recroduce 
Left <MONO> channel output and connect the 
vo 1 t r,1et er acro:,ss this term 1 na ti ,:,y, . nt t ach a 
600 Ohm termination to the recorder Line input 
and connect an audio oscillato~ acres$ this 
term1nation . Figure 3-37. 

..XJI\ @J 
0 

I @ 

Fir, . 3 - 37 
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Set t he osc illator output to -10 dBm. AdJust 
the fro n t pane l record Level kn ob to a reading 
c:,f -10 dB . 

Insert a b l ank 3 . 5 minut e cartridge and start 
the mach i ne i n the RECORD mode . Loosen !do not 
remove) the recoro head Azimuth setscrew 
loc knut <Figur e 3-38) and adJ us t the setscrew 
for a maximum outout reading on the voltmeter 
at 12.5 kHz and 16 kHz . 

REC ® R. HEIGHT @ PLAY 

PLAY @ AZIMUTH @) REC 

REC ® F. HEIGHT (@) PLAY 

Record Head 
Azimuth Setscrew 

Reproduce (Play) 
Head Azimuth Setscrew 

IMPORTANT 

Record Head Play Head 

Fig. 3-38 

Tighten the locknut and moni tor the voltmeter 
to i nsure that n o change in o utput level 
occ1.trs. 

This ends the procedure. 
and remove it . Leave 
c,:,nnect ed. 

Stc,p the 
all test 

3. Program Record Bias AdJustment: 

cart,-idge 
equi prm.ml; 

Note: This procedure will adJust program 
rec ording bias according to generall y accepted 
standards for commonly available tape 
f,::wmulatior,s. The obJect is accept able 
recording performance, ( i e; noise, di st ort i c,r, 
and fr~quency resoonse), from many of the tape 
oxide formulations in current use. However, 
due to the wide variety of tape formulations 
available, recommended bias setting may differ 
f rom one tape formulation to the next . For 
more exact record ing bias ad Just ment, consult 
the specifications provided by the tape 
rnanufact Ltrer. 

Attach a 600 Ohm termination to the reoroduce 
Left <MONO) channel output a nd connect t he 
voltmeter across this termination. Att a ch a 
600 Ohm termination to the recorder L INE input 
and connect an audio oscillator across this 
termination. Figure 3-39. 

3-29 
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• 

600,. @ 
0 0 

Fig. 3-39 

AdJust the audio oscil l ator o utout t o 10 k Hz 
at -10 dBm as indicated on t h e front panel 
meter. Insert a blank 3 . 5 minute cartridge and 
start the machine in the RECORD mode. 

Locate R325 o n the Record PCB, Figure 3 - 40, 
and adJust it for a maximum (peak) output 
reading on the external voltmeter . 

R325 

Fig. 3-40 

C,:,nt i nue 
voltmeter 
readi r-,g . 

to adJ1..1st 
indicates 

R325 c l ockwjse until 
2 dB below the 

the 
peak 

This ends the procedure. 

4. Cue Record Bias Adjustmen t: 

Conr-1ect 
(MONO) 
across 

a 600 Ohm termination to 
channel output and attach a 
this termir,ati c,r-,. Attach 

the Left 
voltmeter 
ar-, aud i ,::i 
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I 

l e 
oscillator to the remote cue audio input 
< TB301, Pi res 2 & 5 > • Corcr,ect a c 1 i p 1 ead ~ ,::, 
the GROUND terminal (TB301, Pin 9). The other 
end of the clip lead will connect to the 
rem,:,te cue switch terminal <TB301, Pir-1 8) 
later in the proced1.1re. (Figure 3-41) . 

@ 

Fig. 3-41 

Exchange the cue play and the Left (MONO> 
orogram play head leads so that the cue track 
audio information may be reproduced through 
the normal program amplifier as follows: 

Disconnect t h e Left <MONO) channel 
input (J201) . Move the cue reproduce 
head lead connector (J203) to the 
Left (MONO) channel input connector 
(P201) . 

Adjust the audio oscillator output for a .5V 
RMS, 8 kHz signal. 

R326 

Fig . 3-4 2 

0 

3-31 
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• 3-32 

Insert a blank 3.5 minute cartridge and start 
the machine in the RECORD mode. Connect the 
loose end of the clio lead to the remote cue 
switch terminal , (see Figure 3-41), clos ing 
the "switch" . Locate R326 which cor,trols ct1e 
bias on the Record PCB. Figure 3-42. 

Use the vo l tmeter to monitor the audio 
recorded on the cue track through the 
<MONO) channel reproduce amplifier. 

being 
Left 

AdJust R326 for a maximum <peak) output 
reading on the external voltmeter. Slowly 
continue to adjust R326 clockwise until the 
voltmeter indicates 2 dB below the peak 
,::,,.\tput reading. 

This ends the procedure. 

Return the head leads to their ORIGINAL 
position and disconnect the clip lead . 

5. Pr o gram Record Eq ua l izati on: 

Connect a 600 Ohm terminati o n to the Left 
(MONO) channel reproduce output and attach a 
voltmeter across this termination. Connect a 
second 600 Ohm terrnir,at ion to the recc,rder 
LINE input and attach an audio osc illator 
across this termi nation . Fi gure 3-43. 

60011. @ 
0 0 

Fig . 3 - 43 

AdJust the audio oscillator for an output of 1 
kHz at -10 dBm. Insert a blank 3.5 minute 
cartridge into the machine and press RECORD 
and START in o rder. AdJust the audio 
oscillator output level f or a - 10 dBm 
jndication ,::m the r11ac1·1ine's outpL1t , as 
measured by the voltmeter. Locate 
potentiometer R308, w~ich controls record 
eq1..1ali;;:atii:,n on the Record PCB. Figure 3- 44. 
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R30 8 

Fig. 3-44 

Switch the aud io oscillator output to 10 kHz 
and adjust R308 for a -10dBm indication on the 
voltmeter. Compare the 1 kHz and 10 k H= 
voltmeter readings by s wit ching the audio 
osc illator frequency back and forth . If 
necessary, r eadjust R308 to oroduce a - 10 dBm 
0ut~ut l evel at 1 k Hz and 10 kHz as measured 
0n th~ vo ltme ter. 

Slowly mov~ t he audio oscillator frequency 
upward to 15 kHz and evaluate the vo l tmeter 
readings. I f a difference o f more t har, +/- 2 
ciB in response occurs, it may indicate that a 
t•eadJ •.lstrnent i n bias is nece ssary. Excessive 
bias (overb ias) causes losses at high 
freq~encies. Likewise, underbias caus es peaked 
respons e at high frequencies . 

(.)dJustrn12nts 
overall respon~e from 

be made for flattest 
1 kl-!;;: to 16 kHz . 

Th is e~ds the procedure. 

6. Program Meter Calibration : 

C,:,nnect a 600 Ohm ter mination to the Left 
(MONO) channe l reproduce output and attach a 
voltmeter across this termination. Connect a 
second 600 Ohm termination to the recorder 
LINE input and attach an audio oscillator 
across this terminati o n. Figure 3-45. 

3-33 
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600n @ 
0 

Fig. 3-45 

AdJust the audio oscillator output for a 
signal ,:,f 1 k.Hz at Ill dBr11 . Insert a blank 3 . 5 
minute cartridge and start the machine in the 
RECORD mode. Adjust the front panel record 
Level knob to oroduce a re□roducer output 
lRvel. c,f 0 dBm 

Potentiometer R312 on the Record PCB controls 
meter calibration. Figure 3-46. 

R3 1 2 

Fig . 3-48 

Adjust R312 to achieve a front 
read i r1g c,f Ill VU. 

This ends the procedure. 

oanel meter 
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CAUTION 

7. Miscellaneous : 

A . Cue Record Leve 1 ("Mast er" Leve 1) : 

This is factory set 
adJustment is required. 

B. Pro gram Leve l Input Sensitivity: 

and 1\10 

Th is is 
reci:,rd Level 
possible. 

controlled by the front panel 
knob. No other a dJustment is 

HEAD REPLACEMENT 

ITC Cartr idge machines u s e strap-mount tyoe 
heads, facilitating ouick and easy 
raplacement . 

CAUTION: 
BEFORE 
heads. 

Demagnetize 
beginning any 

all tools and 
work on or 

fixtures 
r,ear the 

Remove the head shield by unscrewing the two 
shield screws and spacer s . Figure 3-47. Secure 
t h e head block by reinsta lling the right hand 
shield screw and spacer. 

• 

Head 
Shie ld 
Screws 

• • • I 
• 

imh-ii~ . 

_ i, 
0 

Fig. 3-4 7 
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CAUTION 

IMPORTANT 

qemove the two screws holding the head 
in place. Figure 3-48. 

/HOL0-00WN $CRE W 

J' / ti(AO M OU N "T,NG $TRAP 

CASE Of HEAD MUST SEAT 
SQUARELY AGAINST ST EP 

Of lolOVN T I NO BLOCK 

Fig. 3-48 

strap 

CAUTION: Use extreme car e when disconnecting 
and reconnecting head cables. The head pins 
can be broken off and the pin s ockets on the 
head cable can be bent i f excessive side 
pressure is exerted. 

Di sco nnect and remove the old 
the n ew head and reconnec t the 
Fi g ure 3-49 for the cable 
a rrwr,gement. ) 

RED 

BLUE 

MONO HEAD 

Fig . 3 - 49 

head. 1nstall 
cables. (See 

lead color 

STEREO HEAD 

Remo un t and fasten the head strap. Remove the 
r i g~ t hand head shield screw and spacer from 
t h e head b l oc k , remount the head shield and 
re ins tall both screws and spacers. 

This end~ t,e procedure. Note : A COMPLETE 
chec~ o f alignment IS necessary after a head 
i.s-, tlisc ,:,rm e c ted a1'1d/,::,r replaced . 
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Section IV Routine Maintenence 

In addition to performi ng a d Just me nt s and 
alignments described in Section III, a regular 
maintenence program will aid overa ll machine 
operation an help prevent potential prob lems. 
We recommend that you make t he follow ing 
information part of your complete maintenence 
schedule. 

Motor Lubricatioh 

The motor contains permanentl y lubricated ball 
bearings which require NO further lubrication. 
Any attempt to oil these bearings may cause 
premature motor failure due to migration of 
oil into the windings and ultimately, 
breakdown of the insulation material. 

The cross shaft assembly contains permanently 
lubricated, sintered bronze bearings. The 
solenoid plunger is coated with a friction
reducing , self-lubricating material. As with 
the motor bearings, any attempt to oil these 
parts will cause damage, poor performance and 
possibly complete failure. 

Head Cleaners 

ITC recommends using ONLY isopropyl alcohol 
for h ead cleaning. After cleaning, all 
surfaces should be dryed thoroughly Q~fQC~ 
machine operation is begun again. The use of 
cleaners containing organic-based solvents 
such as acetone or ketone can severely damage 
or destroy rubber or plastic parts and other 
components. 

The use of aerosol propellants for head 
cleaning is discouraged. This is due to the 
high likelihood of the cleaner being blown 
int o motor bearing assemblies and degrading or 
destroying bearing lubricants. 

1. Mechanical Maintenence Schedule: 

Dai ly-

heads 
-! nspect and, if necessary, 
with a cotton s wab dipped in 

alcohol. 

clear, the 
1.sopropyl 

-C lean the capstan shaft and pressure 
roller with a clean cloth dipped in i sopropyl 
alcohol. (Be careful not to all o w a n y alcoho l 

4-1 
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to drip down into the motor.) Remove all 
traces of tape lubricant and tape oxide. 

Weekly or Monthly
(Depencient on machine usage> 

-Check pressure roller pressure/solenoid 
adjustment . (See Section III> 

-Check reproduce and record head 
azimuth. (See Section If[) 

Biannualy-
- Inspect all internal assemblies for 

dirt or dust buildup. If cleaning is needed , 
use a soft , dry brus h to remove t~e buildup. 
Note: In some cases an air-gun or blower may 
be used for cleaning , but care s h ould be 
exercised so that no debris if forced int o 
adJacent parts . 

2 . Electrica l Ma i ntenence Schedule: 

Daily or Weekly-
CDependent on mach ine usage) 

-Degauss all heads and tape g uides, 
careful ly following the instructions f or 
degausser use. 

Biannualy-
-Check and adJust reproduce and record 

high frequency equalization. 
-Check and adJust program recording bias 

and program bias meter calibration. 
-Check and adJust record bias and cue 

bias calibration. 
<All adJustments i n Section III) 
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Rear 
Brace 

Section V Service Access 

Occasionally, parts and assemblies may need to 
be accessed for repair & replacement or 
troubleshooting. Partial disassembly is 
usually necessary. This type of work is to be 
performed by qualified service personnel ONLY. 

This section is not intended as a 
troubleshooting guide, but rather as an 
explanation of the procedures necessary to 
access certain maJor areas of the unit . 

Questions regarding repair or replacement of 
parts or assemblies should be directed to ITC 
Technical Service. 

1. PCB Sw ing -up: 

(Note: Top cover is 
reproduce only machines, 
the Record PCB. ) 

already removed. On 
ignore references to 

A. Unscrew the two (2) countersunk 
screws located- on each side of the REAR 
chassis. Loosen the rear panel/rear brace 
screw and lift the rear brace out . Figure 5-1 . 

I 
Fig. 5 - 1 

B. Locate the two (2) standoff screws 
holding the Reproduce PCB to the Left side of 
the chassis. bQQ§§n the UPPER screw and C§mQ~g 
the LOWER screw, retaining the LOWER screw for 
use in Step C. Figure 5-2. 

5-1 

wigfi
Stolen 2 Line Transparent
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CAUTION 

5-2 

Left Side Vie w 

Empty H o le 

Remov e This S c rew 

Fig. 5-2 

CAUTION: A shock hazard is present any time 
the PCB's are moved while the machin e is under 
power, as in the case of troubleshooting or 
repair. Adequate care must be exercised to 
avoid inJury. 

Also, the power transformer leads, 
connected to the PCB, are insulated with 
heavy , stiff tubing. When PCB's are moved, 
this stiff tubing can push the PCB against 
the chassis wall, creating a short circuit. Be 
very careful to hold the PCB's securely, and 
correctly reposition the transformer leads 
when necessary. 

C. The Reproduce and Record PCB' s are 
electrically and mechanically connected. After 
Step B, they may be swung up and over the 
chassis as illustrated in Figure 5-3. Take the 
standoff screw removed in Step B and 
reposition it in the empty countersunk hole 
near the chass is top . To hold the PCB' s in the 
"up" pc,sitior,, tighten both standoff screws. 

D. The Reproduce and Record PCB's are 
mechariically fastened by four (4) nylor, "push
pull" standc,ffs. The bc,ards car, be gently 
pried apart for additional access. The 
Reproduce PCB will remain mounted to the 
chassis side and the Record PCB may be stood 
on end across the chassis. 

There is a ribbon cable which 
electrically connects the two boards. This 
cable should remain connected. 
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Reins tu II 
Screw 
Here 

Fig . 5-3 

PCB In •up• Po11ltlon 

Tighten This Screw 

2. Access to Components Under Deck Assembly: 

A. Remove 
rn,::,,.mt i ng screws. 

the two (2) 
Figure 5-1+. 

Remove Left Side 
Deck Screw11 

Fig. 5-4 

LEFT side deck 

Left Side View 

5-3 
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• 

Unit On Lett Side 

Fig . 5-5 

B. Gently turn the machine on its LEFT 
side and ~gmQY~ the RIGHT side deck mounting 
screws . Figure 5-5. 

Fig , 5-8 

C. The front panel 
chassis by a locking screw 
bottom. B~mQY~ this screw • 

\ 
Remove Locking 
Screw On Bottom 
Of Che1111ls 

is fastened to 
i r,s ta 11 ed frc,r11 
Figure 5-6. 

the 
the 
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D. The front panel and deck assembly may 
now be swung o ut and a way from the chassis f o r 
access to switches and connectors. Figure 5-7. 
Be careful not to disconnect the motor from 
the control ler PCB. 

Pull Front Panel / 
Deck Assy. Out 
From Cha ssle 

Fig. 5-7 

Unit On Left Side 

E. Reassembly requires that you reverse 
the order of removal. 

5-5 
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Section VI Electrical 11rustrations 

8-1 
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A. POWER COMPONENTS PCB Parts List (831-0385) 

CAPACI TORS 

CSOJ 
(;502 
C50J 
C504 

DfODBS 

687 - 0015 - 000 
687-1)1)1 1-0UO 
687 - 0014-000 
6t!i'-0012-000 

('RSOJ 5,5-0022- 000 
CR502 575-0022-000 
CR50J 575-0022- 000 

CONNECTORS & SOCKETS 

P5UI 
P502 
P503 
P504 

3i6- 009t;-OUU 
3i6- 0095 - 000 
3i6-00t5i-0 ll 
376- 0061 - 0 11 

MI SCELLANEOUS 

I I l 300- 0092 - 000 
t-1) 350-0605 - 000 

365 - 0602 - 000 

Capac itor, Electrolytic, tHIUO ufd, 50V 
Capacltor, Electr olytic, 6800 ufd , 35V 
Capac1to r, Electrolytic, 6800 ufd, 35V 
Capacito r, Electrolytic, 6800 ufd , 16V 

Rec t ifier, full -Wave Br1dqe, Gt 2KBP06 
Rectifier, Full-Wave Bridge, CI 2KBP06 
Rect1f.ier, Full - Wave Brld1te , GI 2KBP06 

Wafer , Locki n~, 7 - Poa . 
wafe r, Lock i ng, Right Angle 8-Pos. 
Wafer , Lock1nq, 5 Pos, without Pin J 
Wafer, Locking, 3 Poa, without Pin 2 

Spacer, Hex , 6-32 x 1/ 4 x 3/8 
Screw , 6-32 x 1/4 Phil. Pan-Int. S EMS 
Lockwasher, ~6 Ext. Tooth 

6 -1 7 
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Section VII Mechanical Parts Lists 

7 - 1 
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7-2 

Q'fllGA Series Mechanical Parts 1.ist 
(RBV. 5/87) 

lnc1udes Reproducer and Recorder/Reproducer Parts 

A. Olil:K ASSEHBL 'I 

832-1512- 000 Assembly, Deck w/Cross Shaft & Cl8.111p 

878-0097-000 Pressure Roller Assembly Replacement Kit 
!Includes Roller & Hardware) 

837-0199-002 Assembly, Deck Ground Strap 

B. l1JIOO 

455-0008-033 notor, PAPST, IO!rlu Shaft, ,.,/Plug 

2 353-1018-000 Screw, 10-32 x 3/4 Button-Head Sockel Cap 
1 297-0050-002 Motor Shield 

837- 0193-002 Cable, t1otor Interconnect 

c. SOLEN)!D 

477-0028-012 Solenoid Assembly, 24VOC Bottoming, w/Plug 

1 254-0109-011 Bracket, Solenoid Mounting 
2 350-0624-000 Screw, 6-32 x 5/16 Phil rillister Head ZP 

301-0060-001 Spring, Return .027 ~r,./ x l 45/64 x .305 

832-1003-000 Assembly , Solenoid Clevis Screw 

O. 'mANS~ ASSl:H3LY 

590-0032-000 1QI1 Transistor, PNP Power Darlington TIP127 
613-0048-000 Insulator, SIL-PAD 400 .787 x 1.26 X .009 Thk 
350-0604-000 Screw, 6-32 x 1/4 Phil. Pan Hd, 
613-0049- 000 Insulator Block, Nylon 
837-0190-002 Cable, Transistor Regulator 

8. CART SWITOI ASSatBl,Y 

1 25.J-0097-001 Bracket, Cart Switch Mounting 
1 392-0009-000 Switch, Snai:rAct1on~imulated Roller IE63-00R) 
2 350-0604-000 Screw, 6-32 x 1/4 Phil Pan Head 
2 350-0610-000 Screw, 6-32 x 3/8 Phil Flat Head 82 Degree 
2 350-0205-000 Screw, 2-56 x 3/8 Phil Pan Head 
2 Ji0- 0201 - 000 Nut , Hex 2-56 x 3/16 

F'. CART GUI.DB ASSl:H3LY 

1 2i2-0033- 012 Guide, R1~ht Cart Hold Oowr, 
1 272-0042-012 wide, Left Cart Hold Down 
I 350-0620-000 Screw, 6-32 x 1/4 Phil Truss Head 
3 301-0050-001 Spring, Cart Hold Down 

G. HF.AD BLOCK/TA.PB WIDES 

1 832-100~-ooo Assembly, Head Block, w/o Heads 

TAPE QJIDES: 

878-0103-000 Tape Guide Replacement Jut: includes -
I 272- 003~-012 Guide, Tape (Left) 
2 2i2-0039-012 Ouide, Tape (Right & 'C-enterl 
ti 350-0404-000 Screw, 4-40 x 1/4 Phil Pan Head 

2 303-0001-001 Strap, Head Mounting 
4 350-0308.- 000 Screw, 3-48 x 5/8 Phil Pan Head 
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HEAD SHIELD: 

I 
2 
1 
1 
3 

297- 0034-001 
300-0098-001 
350- 0628- 000 
350-0649-000 
350-06-14-000 

504-0033-002 
504- 0045- 002 
504-0036- 002 
504-0037- 002 
50-1-0001-002 

~: 

837- 0064-002 
837-0065-002 
837-0066-002 

Shield, Upper Head 
Spe.cer, Head Shield 
Screw, 6-32 x 3/8 Phil Flat Head, 100 Degl'ee 
Screw, 6-32 x 1 1/8 Phil Flat Head, 100 Degree 
Screw, 6- 32 x 1 Phil Fillister Head 

H. HIW:6 

Head, 11'.)NO Reproduce 
Head , STEREO Reproduce 
Head, Record, 2-HT, 100 uH 
Head, 3-Track Record !Special Order! 
Head, Dumn..v I Reproducer Only l 

I. HBAD CABLB ASS8MBJ..J.ES 

(J201) Cable, Left ( 11'.)NO ) Head 
(J202) Cable, Right Head 
(J203) Cable, Cue Head 

RECaIDER/REPROOLCER: 

837- 0064-012 
837- 0066- 012 
837-0064-012 

281 - 01-19-0\)2 
281- 0150- 002 
:J28- 0051-002 
328-0050- 002 

SWI'I'CHES: 

.~ 
3 
1 
1 
1 
1 
I 

l 
1 
1 
J 
2 
l 
l 

391-0023-000 
•I 15-0001-000 
391-0023-000 
415-0001-000 
104- 0059-011 
-IO-l-0060-000 
•10-1-0062-000 
10-1-0061-000 
686-0009-000 
686-0009- 000 
686- 0009- 000 
353- 0604-000 
837- 0191-003 
837-007-1-003 
262~,)002-000 

LEVEL PO'l'ENrict$'I'ER: 

2 
2 

636- 0045-000 
254-0108- 002 
350-0423-000 
370-0-103- 000 
315-0018- 002 

VU MBTER ; 

(J301) Cable, Left ( l'ONO) Head 
\J303 ) Cable, Cue Head 
(J302) Cable, 2nd Track ( Special l 

FIO(I' PANEL 

Panel , Playback Front 
Panel , Recorder Front 
fnlay , Play Front Panel 
Lnl a.v, Recorder Ft"OOt Panel 

Swi tch, Licon (STAR'l'/STOP/CUE) 
lamp, : 327 28V (START/STOP/CUE) 
Switch, Licon (REroU> switch only) 
Lamp, =327 28V (for REO'.lID switch) 
Lens , Yellow, w/d.11nple (STOP) 
Lens , Green I START) 
Lens, Blue (aJK) 
Lens, Red ( ~ only) 

Head 

IC\l Capacitor, .I ufd, 25\ (START switoh) 
f C2 J l'a_pacltor, . 1 ufd, :15\. (STOP switch) 
IC31 Capacitor, ,1 ufd, 2;,V (t'-18 Swi tch) 
Sere.,, 6-32 I\ 3/8 Button Head, Socket, l:llk. -Inlay 
Harness. S1.1i tch 
Harness . Sw1 tch ( REl'.X.fU) & 1£ve1 Pot. ) 
Clamp, Cable, 5, 16 Dia. (He~'CO ;3305) 

IRlJ Potentiometer, 2.51.; Ohm, (REO'.lm Otly) 
Bracket, Record Level Pot. 
Screw, 4- 40 x 1/4 Phil Flat Head 100 De~ree, ZP 
Nut, 4-40 x 1/4 :h:EPS, Hex , ZP 
Knob, w/Set Screw for . 25 Shaft, Blk, 

I 554-0002-000 (Ml l Meter, VU (RECaID Only! 
4 370-0403-000 ~ut, 4--10 x 1/4 KEPS, Hex, ZP 
2 370-1001-000 Nut, 10- 32 x 3/8 x 1/8 Thick, Hex, ZP 
2 375-0008-000 Tenninal, Bent Lockirof, . lt) 

'7-3 
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7 - 4 

REAR PANEL 

l 281-0151- 003 Panel, Rear 
l 311-0003-000 Clip, Line Cord (Smith c939) 
l 380-0239-000 Hous1np;, 3- position Lock1~ 
2 382- 0008- 000 Ternunal, Crimp 
l 375-0027-000 Te nn1nal, :6 Bent, Non-Lock1ng 

A.SB/~ CORD: 

J20V: 
l 
1 
l 
1 

2'10V : 

418- 0005- 000 
,118- 0006- 000 
417-0012-000 
t\33- 0001-000 

-118- 0005- tlOO 
118- UOO'i -1JOO 
11 7 - t.l\l l 8-000 
133- VIJO, -t)OO 

Fuse Holder, l ow-profile 
Carrier, Fuse, 3AG (Grey) 
tfl I Fuse, J,\G, . , SA, S lo-Blo 
Cord , Line, 6 Feet, /Grey) 

Fuse Holder, Low- profile 
I arrier, Fuse , :i x ::Onrn (Black) 
IFll Fuse, :ix 20=, '400 ma,, r1me-L-elav 
Cord, Li ne, 8 Feet, (Cra~· l 

I 309- 0019- 00~ Brace, fop Rear 
2 31 1-0042-000 Sponge , Rubber 1/8 x 1/2 
1 ~~5-1>012-IJOO Spr11~11: Plunger, 10- 32 x 15/32 
2 350-0630- 000 Screw, 6-32 x :l/8 Phil Flat. Hd JOO Degree 

j 

rowER TRANSFORMER 

526-00:34- IJOJ \ssembly, Toro1da l Power l'ransfonner 

3:i!Hl038- 000 
,!,1-1-0601-1)00 
3tl9- n6n1-000 
365-•)005-000 
J60- to llH)00 
:li'l0-021-1- 000 
:.IR2-\J008-ll00 
:!76-0076-000 

Washer, :,Jeoprene, timm l D ,.; ~Orrm OD x I . :im 
!:icrew, M6 x 60mm, Ptn l Flat Head, 90 De~ree, Blk. 
Nut, ~lo Hex 
l.'asner, Int . , Tiun Starnless, . 25 , . I x . 018 
washet· , . 25 ID x 3/8 01):.: 1/32 Thick 
( J501 l Housing, 6 Pos . , . I 56 ( 09- 50- :!0ti 1 ) .IDIR 
Te nn1nal , Crimp, 1.3-2.t Al,'11, For KKl 5b 
Tenn1nal Strip, 1 Vert. Tenn1nal IACl 

CHASSlS/COVER 

CHASSIS: 

2 
..i 

2 

OOVER: 

I 
z 
2 

261- 0039-004 
302- 0U02- 0I I 
:i 11-0039-000 
350- 0608-000 
370-0602-000 
297-1)049- 012 
350-065-1-000 
350-10,13- 000 

Ji0-0605-000 

Chass1s, Black 
Stri p , PC Card Mounti~, I Inch 
Feet, Medium, Black Rubber ( :f6B) 
Scr ew, o-32 x 3/8 Phil Pan Hd. ZP 
~ut, ti- 32 x 1/4 KEPS 
Shield, Toroid, ZP 
Screw, 6- 32 x 3/8 Phil Flat Hd. 100 Dg. tllk. 
Screw, 10-32 x 3/8 Phil Flat Hd, 100 Dg ,Blk, 
( Deck Mount ) 
~ut, 6-32 Press Nut 

297-00,Hi-0 12 Shield, Play Amp PCB 

265-0069- 0 13 
300-0107-001 
J50- u65o1-ooo 

Covec·, Top, Black 
Spacer, Round 6-32 x L/-1 " 1/ 4, Brass, IOU Degree 
Screw, 6- 32 ~ l/J Phil Flat Hd. 100 Degree Blk, 

MlSCEI..J..ANmJS 

890- 0032- 000 Technical ~lanual (Rev. 5/87) 
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Section VIII Change Information 

To maintain t he finest possible equipment 
performance, ITC is cor,star,tly working tc, 
incorporat e new technology and improvement s into 
o ur pro ducts. Occas i onally, due to scheduling and 
print ing cor,f l ict s , these changes r11ay r,ot 
be immediate ly included in technical manuals. 
Ch a nge information which is not yet a permanent 
part of the manual will be noted in this section. 
Alsc, , as y,::,1.1 rece ive techrii ca l b•.1lletir,s f"rc,1,1 ITC, 
we recommend that you file them here for quick 
reference. 

a-, 
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KIT INSTRUCTIONS 

PRESSURE ROLLER REPLACEMENT KIT 
(60 Durometer) 
81-8000-7559-0 

QUANTITY 
1 
1 
1 

1 
1 

Parts List 

PART NUMBER 
81-8000-1499-5 
81-8000-2421-8 
81-8000-1523-2 

81-8000-2476-2 
81-8000-4832-4 

CAUTION! 

DESCRIPTION 
Retainer, E clip 
Washer, Nylon 
Pressure Roller, 60 
Durometer 
Washer, steel 
Instruction Sheet 

Remove all power from the machine prior to 
beginning any repair or replacement procedure. 
High voltage electrolytic capacitors in the 
machine may retain a stored charge 
indefinitely. Do not unnecessarily contact or 
short any electronic component in the machine. 
Electronic shock to personnel or damage to the 
machine may result. You will be working on 
and near potential shock hazards. 

NOTICE! 

Follow all recognized methods of static 
electricity and ESD protection. Static 
sensitive devices in the machine may be 
damaged unless protective measures are 
employed. 

Pressure rollers are a key component in the tape drive path and 
should be inspected and serviced frequently. This kit contains 
the information and the parts required for the replacement of the 
pressure roller in broadcast cartridge machines requiring a 60 
durometer roller. Those machines currently requiring 60 
durometer pressure rollers include: 

International Tapetronics corporation 
2425 South Main Street 
P.O. Box 241 
Bloomington, IL 61702-0241 
Ph. 309-828-1381 

81-8000-4832-4 
JGS 4-25-91 
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Delta Series Cartridge Machines 
Omega Series Cartridge Machines 
Series 1 Cartridge Machines 
Other manufacturer's machines 

Some cartridge machines, manufactured by ITC and other 
manufacturers, require the 70 durometer pressure roller, also 
available from ITC. See your machine's Technical Manual to 
determine the proper pressure roller type for your machine. The 
pressure roller supplied in this kit is made from a rubber 
compound selected to provide optimum tape drive and designed for 
long life in your broadcast cartridge machine. 

Pressure Roller Installation Procedure: 
Remove the old roller by unfastening and removing, in order, the 
"E" clip retainer, the nylon washer, the old roller, and the 
metal washer. Gently, remove any contaminates from the pressure 
roller shaft with a soft cloth. Do not risk scratching the 
pressure roller shaft by touching it with any metal object. 
Discard the a,ld parts. Install the new parts by reversing the 
order of disassembly. 

Cleaning and Maintenance: 
Clean the pressure roller when a build-up of contaminates becomes 
apparent on the roller. Use only 99% isopropyl alcohol on a 
cotton cloth, or cotton tipped applicator, to clean the drive 
surface of the roller and the capstan motor shaft. Do not allow 
any solvents, or lubricants, to contact the bearings of the 
roller or the motor. When clean, the roller's and motor shaft's 
surface should show no signs of wear or discoloration across the 
entire drive surface. 

Replace the pressure roller when: 1. the drive surface looses its 
matt texture and becomes s~iny, 2. any roller surface is pitted 
chipped, cupped, discolored, or worn, or 3. the roller will not 
spin freely on its shaft. 

warning: 
The use of any solvents other than isopropyl alcohol can severely 
damage the roller, heads, motor shaft, bearings, tapes, or 
housings. No lubricant should be used on the roller or the 
motor. Both of these have been permanently lubricated. 

Note: 
Store any unused pressure rollers in a closed, non-absorbent 
container to prevent the impregnated lubricant from being drawn 
from the bearing. 

Page 2 
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KIT 
INSTRUCTIONS 

OMEGA CAPSTAN MOTOR RETROFIT KIT 
SHINANO-KENSHI TO PAPST CAPSTAN MOTOR 

81 - 8000-8512- 8 
This kit allows the user to replace a Shinano- Kenshi brand 
pancake- type rotor capstan motor with a Papst brand , cup 
rotor capstan motor in the OMEGA Ser ies car tridge machines. 

PART NUMBER 

81- 8000- 3621-2 
81- 8000- 1627- 1 
81- 8000- 5238 - 3 

81- 8000- 5245- 8 

- 81-8000- 2300-4 

81- 8000-1673 - 5 

KIT PARTS LIST 

QTY DESCRIPTION 

1 
1 
1 

1 

2 

1 

Motor, PAPST, 10mm Shaft 
Shield, PAPST Motor 
Printed circuit Board (PCB) , 
PAPST Motor Controller 
Printed Ci rcuit Board (PCB), 
Current Linli ter 
screw, 6- 32 x 1/ 4 FH 
(Motor Ctl. PCB mount ) 
Spacer, #6 x 1/ 4 x 3/ 16 Round 

81- 8000- 1691- 7 
81- 8000- 2304 - 6 
81- 8000-2356- 6 
78 - 8037 - 1934- 9 

1 
1 
1 
1 

Spacer, #6 x 1/ 4 x 1/ 4 Alum ., Rnd . 
Screw, 6- 32 x 1/ 2 Steel, Slot Pan Hd. 
Screw, 6- 32 x 1/2 Nylon, Slot Pan Hd. 
Insulator, SIL-PAD 400 

81- 8000- 3303 - 7 1 Cable Tie , 4" 
81- 8000- 4841- 5 1 Instruction Sheet 

CAUTION ! 

Remove all power from the machine prior 
to beginning the retrofit procedure. You 
will be working on and near potential 
shock hazards. 

Instruct ion Sheet: 81- 8000- 4841- 5 
JGS 9 -11 - 90 

Old numbers: 
811-0113 - 000 
81- 8000- 7965- 9 

International Tapetronics corporation 
24 25 South Main Street 
P . O. Box 241 
Bloomington, IL 61702- 0241 ii: 
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1. Remove the top cove r of the OMEGA unit and set it aside. Use a 
l_/8" he x wrench to loosen ( DO NOT REMOVE ) the two mo tor mounting 
screws. It will be much eas i er to remove the motor later o n if 
these screws are loose. 

2. Refer to Figure 1 to locate the deck mounting screws. Turn the 
unit onto it? right side and remove the two left-side deck mount 
ing screws, then turn the unit o nto its left side and remove the 
two right-side deck mounting screws . At the bottom front of the 
unit, r emove t he single screw holding the fr ont panel t o the chas
sis. Set aside all the screws for later re-assembly. 

3. Slide Deck 
Away From 
Chassis. 

1. Remove Deck Mounting 
Screws: Both Sides. 

F igure .. 1 

Remove Front Panel 
Support Screw 

3. Gent ly slide the deck /front panel assembly slightly away from 
the c hassis. Locate and gently disconnect the 13-pin plug (Pl0l) 
leading from the Motor Control PCB to the motor. You may now slide 
the deck/fron t panel assembly away fro m the chassis f o r full 
access to the Motor Control PCB. Avoid pulling o n the head cables. 

4 . From the underside of the chassis, uns crew and remove the f our 
black flat head screws which h old the Motor Control PCB to the 
c hass is . Unplug the blue/white cable (J102) from the Play/Logic 
PCB. Remove the origi nal Motor Control PCB . This board, its cable 
and the four mounting screws ~ill not be reused . You will use the 
enclosed 6-32 x 1/4 Phillips flat- h ead screws for installing the 
new Motor Control PCB. 

5 . While gently h old ing o nto t he o ld motor, un screw and remove the 
two previously loosened motor mounting screws. Remove the moto r 
and the motor shield. Set the motor mo un ting sc rews aside f or 
later use with the new motor . 

wigfi
Stolen 2 Line Transparent
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s.· Th e ne~ Motor Cont r ol PCB and heat sink ~omes with two black 
f lat head screws . Use these screws to mount the new Motor Control 

, PCB/heat sink inside the c hassis as shown in Figure 3. This assem
bly requires using only two of the four existing holes. Do not 
attempt to use the original black flat head screws, as they may be 
too long to fit properly in some machines . 

---

Existing 
Cable Clamp Orange 

Lead 

Figure -,.3 

Cable Tie P101 : Pin #1 (Violet) 
Is Closest to Heatsink 

Pin #1 (Black) 
et to 

is Bottom 

Heat Sink Mounts 
with Two Screws 
From Bottom 

9 . Connect the Current Limiter cable assembly's o range /black wire 
pair (3-pin co nnector) to the new motor control PCB at P102, and 
connect the red/black wire pair (3-pin connector ) to the Reproduce 
PCB at P205. Connect the PAPST motor to t h e new Motor Con trol PCB 
via the 10-pin plug at Pl0l . NOTE: It is very i mportan t that Pin 1 
of each connector be oriented as noted. Otherwise, t h e motor will 
not function properly. Ch eck the motor rotor to i nsure t hat it is 
free from any cable i n terference . 

10. Reassembl e t h e machine by reversing the order of disassem
bly. 

11 . Use the two alignment gauges provided with this kit to perform 
the mec hanical adjustments for motor location and pressure roller 
pressure, found on pages 3-6 thru 3-9 of your "OMEGA" technical 
manual . 

This completes installation and adjustment of the n ew motor. Fail
ure to fo l low these p r ocedures may res ult in improper mac hine 
operation . 
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6 . The Current Limiter PCB limits the amount of current r eaching 
the Motor Control PCB at any one time, preventing the potentially 
damaging effects o f motor stall. This PCB mo un ts to the deck as 
shown in Figure 2 . Place the small metal spacer between the vol
tage regulato r a nd the PCB surface, inserti ng the n ylon screw 
through this spacer. Place the SIL-PAD insulator on the voltage 
reg~lator (adhesive side to t h e regulator) where it will contact 
the dec k. Place the larger metal spacer over the second hole, and 
insert t he metal screw through this hole. Mount the entire assem
bly to the deck and tighten both screws . 

Figure ,,. 2 

I nsu later/ A egulator 

Small Spacer Deck Plate 

Correctly moun ted , t he Curr e nt Limiter PCB cable ' s orange lead 
should be nearest t he front panel, and the red lead closest to the 
moto r mounting ho le. To avoid any conflict with the motor r otor, 
run the 4" cable tie provided with this kit through t h e existing 
under-deck cable clamp ( n o n eed to loosen the clamp) , so that the 
two sets of leads (RED/BLACK , ORANGE/BLACK) running fro m the Cur
ren t Li mi te r PCB to t he Motor Control and Reproduce PCB may be 
pulled back snug against the deck. (See Figure 3 for location of 
cable clamp. ) 

7 . Remove t he protective plastic cap from t h e new PAPST motor 
shaft. Save the cap and its screws for protection if the motor is 
ever s hipped for r epair . Return the motor shield t o its original 
position un der t h e dec k, a nd mo un t t he new motor by using the two 
origina l motor mo un ting screws . Do not completely tighten t h e 
mo un ting scr ews yet. The new motor s haf t's final posi tioning wil l 
be adjusted in a later step . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

F
'R

a1 P
2

0
5

 
V

R
401 

R
401 

R
ED

 
Q

I
 

~
2

H
 

IN
 

O
U

T
 

TO
 
P

l0
2

 

O
R

R
-a

: 
0

0
 

L
w

v
.0

2
 

I 
J4

0
1

Y
 l..M

317 
v

a
lu

e
 

PC
 B

O
fR

D
 t-a.11BER

: 
N

O
TE~: 

I 
8

3
1

-0
3

3
0-003 

l. 
R

402 
f'f=IY N

O
T BE L

O
A

IE
l. 

2
. 

A
...L 

R
E

S
IS

T
~

 ffiE
 

O
C

S
IC

N
H

E
D

 
IN

 C
H

15. 
I T

in
.£

: 
3

. 
1-E R

E
SE

R
V

E
 

T
I-£ 

R
IG

IT
 TO

 tff<
£

 Q
-ffa

:S
 fN

l 
Il'F

R
O

V
E

.t£N
T

S
. 

OM
EGA 

CU
RREN

T L
IM

IT
E

R
 

PJD
 

3
-2

1
-8

6
 

IN
TER

N
A

TIO
N

A
L 

TA
PETR

O
N

IC
S 

C
O

R
PO

R
A

TIO
N

 

~
I
I
'(

. t-a.l1B
E

R
 l 

8 9 5
-0

3
 3 0-001 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

0 

J401 
IOR 

I 0 

;o 0 
rr, ;:o 
c:, J) 

z 
G) 
rr, 

R402 MAY NOT BE LOADED. 
PC~ lll.t1BER: 

831- 0330-003 
TITLE: 

OMEGA CURRENT LIMITER 
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OMEGA Motor Con t r o l PCB (Retrof i t Units) 8 3 1- 0 323 - 003. 

' CAPACITORS 

Cl0l 695'...0750 - 013 Capacitor , Electrolytic, 1 ufd, 50V 

Cl02 695-0750- 013 Capacitor, Electrolytic , 1 ufd, 50V 

C103 686-0009 - 000 Capacitor, Ceramic Disc, . 1 ufd , 25V 

C104 680 - 1763 - 0 33 Capacitor , Polyester, .022 ufd , 63V 

C105 680-3363-033 Capacitor , Polyester , . 47 ufd, 63V 

Cl06 680- 2963-033 Capacitor, Polyester, .22 ufd, 63V 

Cl07 680 - 3363- 033 Capacitor , Polyester, .47 ufd, 63V 

C108 686- 0009-000 Capacitor , Ceramic Disc, . 1 ufd, 25V 

Cl09 686-0009-000 Capacitor, Ceramic Disc, . 1 ufd, 25V 

Cll0 686 - 0009-000 Capacitor, Ceramic Disc, . 1 ufd, 25V 

Cl 11 680 - 0101-033 Capacitor, Polyester , .001 ufd, 500V 

C112 686 - 0009 - 000 Capacitor , Ceramic Disc, • 1 ufd, 25V 

C113 680-0101 - 033 Capacitor , Polyester , .001 ufd, 500V 

Cl 14 677 - 0015 - 000 Capacitor, Silver Mica, 100 pfd, 500V 

Cl15 677 - 0008-000 Capacitor, Silver Mica, 22 pfd, SOOY 

Cl16 682 - 0003-000 Capacitor, Polyester, ,33 ufd , l00V 

Cl17 682-0003-000 Capacitor , Polyester, .33 ufd, l00V 

Cl18 682 - 0003-000 Capacitor, Polyester, .33 ufd, 100V 

C119 686-0009-000 Capacitor, Ceramic Disc , . 1 ufd, 25V 

Cl20 695 - 17 16 - 013 Capacitor, Electr olytic, 47 ufd , 16V 

Cl21 680-3163 - 033 Capacitor, Polyester, .33 ufd , 63V 

C122 695-1735-013 Capa citor, El ectrolytic, 47 ufd, 35V 

C123 680 - 3163-033 Capacitor, Polyester, . 3 3 ufd, 63V 

Cl24 677-0016 - 000 Capacitor, Silver Mica , 10 pfd, 500V 

I RESISTORS 

RlOl 630 - 0135 - 000 Resistor, Carbon Film , l/4w, 1 Meg ohm , 5% 

R102 630 - 0087-000 Resistor, Car bon Film, 1/4w, l0K ohm , 5% 

Rl03 630- 0103-000 Resistor , Carbon Film, l/4w, 4 7K ohm, 5% 

R104 630- 0071-000 Resistor , Carbon Film, 1/4w, 2 . 2K ohm, 5% 

R105 630 - 0123-000 Resistor , Car bon Film, l/4w, 330K ohm , 5% 

R106 630- 0061-000 Resistor, Carbon Film, l/4w, 820 ohm, 5% 

Rl07 630- 0085 - 000 Resistor, Carbon Film, l/4w, 8.2K ohm, 5% 

Rl08 630-0080-000 Resistor , Carbon Film, l/4w, 5 . lK ohm, 5% 

R109 630- 0075-000 Resistor, Carbon Film, l/4w, 3.3K ohm, 5% 

Rl l0 630- 00 71-000 Resistor, Carbon Film, l/4w, 2.2K ohm, 5% 

Rlll 630-0071 - 000 Resistor, Carbon Film, l/4w, 2,2K ohm, 5% 

Rl l 2 630- 0127 - 000 Resistor, Carbon Film , 1/4w, 470K ohm, 5% 

Rll3 630 - 0015 - 000 Resistor, Carbon Film, l/4w, 10 ohm, 5% 

R114 630 - 0015 - 000 Resistor, Carbon Film , l/4w, 10 ohm, 5% 

R115 630-0015 - 000 Resistor , Carbon Film, 1/4w, 10 ohm, 5% 

R116 628 - 0001-000 Resistor, BWH-Type, 2w , . 1 ohm 
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I RESISTOR NETWORKS 

RP101 631 - 0052 - 000 
RP102 631-0053-000 
RP103 631 - 0033 - 000 
RP104 631 - 0023- 000 
RP105 631 - 0052 - 000 
RP106 631 - 0044-000 
RP107 631-0044-000 

# DIODBS 

GR101 575 - 0031 - 000 
CR102 575- 0031 - 000 
CR103 575 - 0031- 000 
CR104 575 - 003 1- 000 
CR105 575 - 0031-000 
CR106 575 - 0031-000 
CR107 575 - 0031 - 000 
CR108 575 - 0031-000 
CR109 575 - 0007-050 
CRll0 575-0007 - 050 

# TRANSISTORS 

Ql0l 
Q102 
Ql03 
Ql04 
Ql05 
Ql06 
Q107 
Q108 
Q109 
Qll0 

590-0017-010 
590-0017-010 
590-0017-010 
590 - 0017 - 010 
590- 0032- 000 
590-0036- 000 
590-0032-000 
590- 0036-000 
590- 0032-000 
690-0036-000 

I I NTEGRATED CIRCUITS 

UlOl 
U102 
U103 
U104 
Ul05 

606 - 0025-000 
606-0025-000 
617- 0001-010 
608-0042-000 
608-0041 - 000 

# VOLTAGE REGULATORS 

VRl0l 605- 0012-000 
VR102 605-0022-000 

Separate SIP, 3R, 6 - P i n, 100 ohm 
Separate SIP, 3R, 6 - Pin, 2.2K ohm 
Separate SIP, 4R, 8 - Pin, 22K ohm 
Common S I P, SR, 6 - Pin, l0K ohm 
Separate SIP, 3R, 6-Pin, 100 ohm 
Separate SIP, SR, 10- Pin, 1,5K ohm 
Separate SIP , 5R, 10-Pin, 1.5K ohm 

Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Small Signal, 1N4448 
Power, lA, 1N4005 1 Formed Leads 
Power, lA , 1N4005, Formed Leads 

NPN, Low Power, GES5816 
NPN, Low Power, GES5816 
NPN, Low Power, GES5816 
NPN, Low Power, GES5816 
PNP, Darlington, TIP127 
NPN, Darlington, TIP122 
PNP, Darlington, TIP127 
NPN, Darlington, TIP122 
PNP, Darlington , TIP127 
NPN, Darlington, TIP122 

TLC272CP, CMOS OpAmp 
TLC272CP, CMOS OpAmp 
82S155, Programmed Logic Sequencer 
74HC123 , Retriggerable Monostable Multivibrator 
74HC4060, Asyncb, 14-Stage Binary Counter & Osc. 

MC7805CT, +5V Regulator 
MC78L l5ACP, +15V Regulator 
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OMEGA Current Limi ter PCB/831-0330-001 (Retrofit Units ) 

#RESISTORS 

R401. 628-0032 - 000 
R402 628-0032 - 000 

IVOLTAGB REGULATORS 

VR410 605-0023-000 

J401 380-0062-000 

I MISCELLANEOUS 

300-0093 - 000 
300- 0112 - 000 
350- 0658-000 
352-0009-000 

613- 0045-000 

837- 0 101-002 

Resistor, Fixed Wire , BWH, 2 ohm , 2w, 5% 
Resistor, Fixed Wire, BWH , 2 ohm, 2w, 5% 

Regulator, LM317T , 3 - Pin Adjustable 

Socket, Regulator, 3-Pin 

Spacer, Round, Aluminum, #6 x .25 x .187 
Spacer, Round, Aluminum, #6 x .25 x . 25 
Screw, 6 - 32 x 1/2 Slotted Pan Hd. 
Scr ew , Nylon, 6-32 x 1/2 Slotted Pan Hd. 

Insul . Pad, SIL PAD .410 x .750 x . 009 

Cable Assembly, Current Limiter PCB 
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I CONNECTORS & SOCKBTS 

Pl0l 
P102 

Ul0l 
Ul02 
U103 
U104 
U105 

376 - 0047-000 
376- 0065- 000 

613-0007-000 
613- 0007- 000 
513:.0020- 000 
613-0009- 000 
613 - 0009 - 000 

t MISCELLANEOUS 
. 

WlOl ----- ------
W102 -----------
Yl0l 448 - 0012-000 

Wafer, w/lock, 10 Pos., (22-23- 2101) 
Wafer, w/lock, 3 Pos. , (MLSSl00-3 .100 ) 

Socket, IC, 8-Pin DIP 
Socket, IC, 8 - Pin DIP 
Socket, IC, 20-Pin DIP 
Socket, IC, 16-Pin DIP 
Socket, IC, 16-Pin DIP 

PCB Foil (Cut for 3.75 IPS Operation) 
Wire Jumper (Add for 3.75 IPS Operation) 
Crystal, 5,9432 MHZ 

253 - 0096 - 002 Mounting Block, Motor Control PCB 
613-0051 - 001 Insulator, SIL- PAD 400, 7 Pos. Custom 
352-0004-000 (7) Screw, Nylon, 6 - 32 x 1/4 Slotted Round Hd. 
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