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Preface 

International Tapetronlcs Corporation/3M manuals are written with the 
intent of assisting the reader/user towards a better understanding of 
ITC equipment. Please read through this manual and familiarize your• 
self with the various procedures and tests necessary to keep your 
equipment in top operating condition. It is advisable to keep the man• 
ual in a convenient and readily accessable area near the machine. 

Our test procedures are designed to allow adjustment by users for ac• 
curate and repeatable results; while yielding performance within spec• 
ifications. 

Should you discover any errors or omlsslons, or wish to comment on 
the manual or equipment, your input will be greatly appreciated. For­
ward any suggestions or recommendations to the Technical Docu• 
men tat ion Coordinator; c/o ITC Technical Service department. 

Warning: This equipment generates, uses, and can radiate radio fre­
quency energy and if not installed and used in accordance with the in• 
structions manual , may cause interference to radio communications. 
It has been tested and found to comply with the limits for a Class A 
computing device pursuant to Subpart J of Part 15 of FCC Rules, 
which are designed to provide reasonable protection against such in­
terference when operated in a commercial environment. Operation 
of this equipment in a residential area is likely to cause interference in 
which case the user at his own expense will be requ1red to take what­
ever measures may be re-required to correct the interference. 
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Warranty 

I ntern~t iona l Tapetronics Corporation /3M 
---------------------------------------- ---- -- ------------------------
Warranty Cond ition•: There er• no wcrrcntie•, expr••••d or i~plied 
i ncluding the warrantiea 0£ ~•rchcntc bility and £itn••• £or uae, 
beyond those atated herein. 

I nternational Tapetronics Corporation/3M. hereinafter referred to as 
ITC . warrants its products to be free from defects 1n workmanship and 
material under normal and proper use £or the periods specified below. 
ITC assumes no obligation to repair or rep lace equipment wh ich has 
been sub J ect to maltreatment , misapplication, exposure or excessive 
mo isture, improper ma1ntenence or installation , negligence or 
accident. or had its serial number or any part thereof altered . 
de£aced o r removed. These warranties apply only to the original user. 
No dealer or agent is authorized to make any other or additional 
guaranty or warranty. 

The sole or exc lusive liability of ITC shall be to replace or repair 
the product as it may dee1gnate. ITC oaau~•• no liability for 
consequential da~a ges or f o r any other loss, daMage or expense, 
directly or indirectly ari aing froM the uae of ita producta. In o rder 
to obtain warranty service ITC may require Purchaser to deliver the 
item to ITC et Purchaser's expense. 

NEW EQUIPMENT: Warranted to be free from defects in wo rkmanship and 
ma terial. ~nd conform to the spec i fications referred to o r set out 
herein, for a period of two (2> years from date of shipment. 

REFURBISHED EQUIPMENT: 
workmanship end material, 
to or set out h erein . 
shipment. 

Warranted to be free from defects in 
and conform to the specifications referred 

for a period of two <2> years from date 0£ 

REPAIRED EQUIPMENT/ REPLACEMENT PARTS: Warranted to be free from 
defects in workmanship end material for a period of ninety (90) days 
from date of shipment. 

USED EQUIPMENT: Warranty time-period determined at tiffie of s a le. 
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Equipment Return Polley 

When return of ITC equ i pment or components i s necessary , 
please follow the procedure outl ined i n this bulletin. These 
four easy steps wi l l insure prompt attention fo r your equip­
ment . 

1. Call t he ITC Techn ical Serv i ce Department for re­
turn authorization and assistance . We must kno w that 
your equipment i s coming and what the problem is before 
we can help . Unexpected o r uniden tified equipment is 
subject to delays of days or weeks since o nly properly 
documented materia l can be processed. Also , many prob­
lems can be diagnosed and rectified without actually 
returning the equipment , thereby saving you t he expense 
of shipping and downtime ! 

2. Let us know who you are by writinq a brief note 
listing the p r oblem, your name , call letters or company 
name, add r ess , phone number and who you spoke with at 
I TC . Enclose this note with the equipment . Also, make 
sure that your return address is visible on the outside 
of the carton. 

3. Package the e~uipment securely! ITC is not re-
spons i ble for sh ipp i ng damage . If possible , use the or­
igina l packing material. (Replacement packing material 
is available from ITC.) 

4. Ship the equipment , prepaid, via a traceable mode 
of transportation ; UPS , a i r express or air freight. Par­
cel Post and Air Mail . are not traceable . Do not ship 
collect unless prior arrangements have beenmacfe. ITC 
recommends that you insure your shipment . Our Technical 
Service or Custome r Service staff can assist with de­
c l ared values for insLlrance purposes . 

We continually strive to make available the finest in 
technical support a nd service for our products. Your help in 
making th is possible is appreciated. 

Call Toll-Free 800 - 44 7-0 414 . From Alaska, Hawaii and 
Illinois , call collect 309-828-1 38 1 . 
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S e ct i on I 

I NTRODUCTION 

In t rod uct i o n & Spec ifi cat i on s 

This manual describes the insta llation, 
operation and Maintenence 0£ the DELTA £amily 
a£ a udio tape cartridge machines from 
International Tapetronice Corporation/3M. The 
DELTA £aaily consists of : 

DELTA I : MONO or STEREO 
reproducer; plays AA aize carts. 

single-deck 

DELTA II: NONO or STEREO single-deck 
reproducer; plays AA, BB or CC size carts. 

DELTA III: MONO or STEREO 
reproducer: plays AA size carts . 

triple-deck 

DELTA IV: MON O or STEREO recordin~ amplifier 
for all other DELTA units; single-deck size 
for rack mounting or mix & matc h table-t op 
mounting. 

ITC cartridge machines are designed and built 
for rugged use, with miniaal required e££ort 
needed £or normal servicing. 

DELTA series units utilize a crystal ­
referenced, DC brushless capstan motor and 
bottoming solenoid for stable £lutter & s peed 
accuracy. A toroidal power transfor~er 
aigni£icaotly reduces heat and Minimizes 
radiated electromagnetic fields. Also, a 
patented head mounting module provides prec i se 
adJustment and alignment £or tape contact. 

Access for adJustmants and routine servic ing 
i a made via an easily removable t op cover. 
Subaaae~bliea such as aaplifiera , control 
circuitry, power supplies, front/rear panela 
and head aaeeMbliea are all plug or bolt in 
place, ~eking service access convenient . 

1-1 
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S PECIFICATIONS : 

Power-
A. 105-132 VAC Or 2 10-26~ VAC 
B. 5O/t:>0 Hz 

Pow~r Coneumption -
uT/DII : 50 VA Typ1cel; 65 VA Nax1mum. 
D111; 120 VA Typic al; 135 VA Maximum. 
DIV : 5 VA Typical: 10 VA Maximum. 

Tape Speed-
A. 7 . 5 IPS <19 cm/s> S tandard 
8 . 3 . 75 !PS <9 . 5 emfs> Strappable Option 
C . 15 IPS <38 cm/s> Strappable Option 

S peed Ac curacy -
Better Than•/- 0 . 2% 

Capstan tto tc::,r-
A. D1.rect Dr ive 
B. DC Bru~hl es!-', 
C . Electrolyzed. Non - Magne~tc , Stainlees S tee l 

Shaft . 
D. Permanently Lubricated Ball Bearings 
E . Crystal Referenced , Phase-Locked Controller 

Record/Play Flutter-
A. Play Maximum : 
B. Rec/Play Maximum: 

0.12% DIN Weighted~ 7.5 lPS 
0.15% DIN Weighted~ 7.5 IPS 

AUdio Output Con!iguration-
A. Transformer Coupled Standard 
B. Sal~nced Trdnsformerless Operation 

Availab l~ VJa Field Conversion 

/\ud to Out.put Impedances-
A. COO Ohm Standard Termination Impedance 

1~75 Ohm Source Impedance> 
R . 1~n Ohm Optional Termination Impedance Via Strap Change 

(50 Ohm Source Impedance) 
,:- . Tt ans£c,r mer 1 esc Out.put: l SO Ol1m Source 1 mpedance 

Aud L•.:• Outt-1U i. L~vel -
A. ·18 dBrn Befo re C lipping Into 600 Ohm Load 
B. -~2 dBm Transfo rmerless Clip Level 
C . V~r1able From O Level To •18 dBm 

( Ref e-ren,::eu To 1 kHz At 160 nWb / m) • 
Cc,n l: .i. ml1)Us 1 y Vari.able "Useeble"' Range 0£ 
- 18 dBm To •18 dBm. 

[1 1 st...:>rt. lon - ~ 

~ystem: 1.5¾ Or Less THO . (Tape Dependent) 
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Noi.ae-

A.• Signal-To-Noise: No Tape Running; 
ScotchCart Cartridge In Place. 

MONO 
62 dB 

<Or Better) 

STEREO 
60 dB 

(Or Better) 

8 .• Signal-To-Noise: Measured With Bias/ 
No Signal; Input Shorted; Virgin Cartridge. 

MONO 
60 dB 

<Or Better> 

C. Squelch Noiee-
70 dB Or Better 

STEREO 
58 dB 

COr Better> 

- Noi•• Meaaur•••nta Are 20 Hz-20 kHz 8andlia1ted, Unweighted­

Crossta lk <System> - • 
-50 dB Hinimum Separation Between Any Two 

Channels. 

Frequency Response-• 
Record/Playback: •I- 2.0 dB, 

Equalization-
A. 1975 NAB: Factory Standard 

50 Hz - 16kHz 

B. 1964 NAB: 
C. CCIR: 

Field Convertible~ Vie JU$per 
Field Convertible 

AdJuat•enta: High Frequency Via Potentiometer 

Head Con£iguretion-
NAB Standard: Mono Play; Stereo Play: Mono RI P: 

Stereo R/P 

Cue Signals- CCon£or~ To NAB Speci£icetion) 
A. NAB Primary Cue: 1 kHz 
B. NAB Secondary Cue: 150 Hz 
C. NAB Tertiary Cue: 8 kHz 
D. External Cue: 

1. Cue Record Logging Input-
Source Impedance: 10K Oh•s or less 
Volts In: 0.5V +/- .2SV RNS 

2. Cue Reproduce Audio Output-
Load Impedance: 47K Ohms or greater 
Volta Out: O .SV •/- .25V RMS 

1-3 
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Audio Input Sensitivity-
A, Line Input: 0 dBm nominal 

Input Range: -18 dBm To •18 dBm 
<Strappable Foe -6 dBm Or •6 dBm Center Range) 

Audio Input Conf1gurat1on-
A. Trans£ormer Coupled: 

1. 20K Ohm Bridging Standard 
2 . St.rRppable For 150/600 Ohms Terminating Impedance 

B. Trans£ormerlesa Balanced Available 

Met.ering-
A. Hon1tora Input Level To The Recorder~ 

Automatically S wt tchea To Playback When 
N~ ~ Recording; Manually Switchable For 
R~cord/Play/B1as/Cue . 

R . T.:1ut Band Movement With VU Type "A" Scale 

Bias 
1 1~ .3 kHz. Crystal Referenced 

Cartridge Size­
DI / u11T : NAB 
DII: NAB 

S tart. Time-

A & AA 
A & AA. B & C 

100 ms Typical. <Dependent On Solenoid 
AdJust.ment. 

S t. op T 1 me -
Less Than 100 ms Typical. 

Air- Oa mp 

<Tap~ Travel Veriee According To Type Of Cart.ridge 
And L-=ngth 0£ Tape} 

Am Gient Operating Temperature Range-
10 To 5 0 Degrees C. <50 To 122 Degrees r.> 

Storaqe Temperature Ranqe ~ 
-40 To •85 Degrees C . <-40 To +185 Degrees r.> 

Manual And Remote Controls-
A. All Front ~a nel Indicators And Controls 

<Except Program Bias & Cue Track Monitoring) 
B. Play Remotes Available Via Play Remote 

Co nne ctt1r 
C. Re~0 rd Remote Functions <Except Meteri ng> 

Available Vie Record Remote Connect.ors 

Exte rnal ~onnec tors-
A. XLR Aud1o Connectors 
It . !_, Subm.1n1a t ure Remote Connectors 
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Mounting-
A. Table-Top Standard 
B . Rack-Mount Optional With URN-0001 Rack-Mount K1t 

(Three Unite Hay Mount Side-By-Side) 

Dimensions -
A. Wi dth: DI: 14.1 cm (5 9/16'' ) 

DII: 28.3 cm (11 1/8" ) 
DIII: 14.1 cm <5 9/16''> 
DIV: 14.1 cm (5 9/16"> 

B. Depth: 01 : 30.5 cm <12.00 " ) 
DII: 30.5 cm <12 . 00") 
DIII: 33 cm (13.00") 
DIV: 30.5 cm < 12. 00" } 

c. Height: DI: 13.3 cm (5 7/32") 
DII: 13.3 cm (5 7/32" ) 
DII I: 26 . 6 cm <10 15/32") 
DIV: 13.3 cm (5 7/32") 

Add 1 cm < . 375") £or :feet . 

Note: All Mochines Require 8.75 c m (3 l/2" > 
Additional Depth At Rear For 
Interconnection 

Weight-C Typical) 
DI: 10 . 0 kg {22 lbe.) 
DII: 11.8 kg (26 lbs.> 
DIII : 16.8 kg (37 lbs. > 
DIV: 5.9 kg (13 lbs.> 
Total Shipping Weight: Less Then 22 . 5 kg <50 lbs) 

• Note: Items Indicated ( • ) Are Specified Usinq A 
ScotchCart ® Broadcast Cartridge At A Reference 
Level Of l kHz At 250 nWb/m. 

International Topetronics Corporation/3M Reserves 
The Right To Chonge Product• And Speciiicotion• 
Without Notice . 

1-5 
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Section II Installation & Operation 

UNPACKING, HANDLING & 
PRE-INSTALLATION CHECKOUT 

Fully unpack the unit, retaining ell packing 
~ateriel. Place the unit in en eree s u itable 
for servicing . Visually i nspect the chassis 
end covers for signs of freight damage. Thia 
inspection is necessary in order to determine 
1£ e de•ege cleia is warranted. 

Occeaionelly, deaege is hidden end not readily 
apparent on external exaaination. The top 
cover should be re•oved by pulling beck on the 
spring-loaded fastener located on the rear 
brace and sliding the cover beck end off of 
the unit. Inspect all internal components f or 
signs of hidden demege . 

I£ da•age ia diacovered--00 NOT POWER UP THE 
UNITt Peraonal inJury or further do•oge to the 
•achine aay occur . When a aechin• 1• deaeged 
in ahip••nt, plea•• follow thia procedure: 

1. Cell the ITC Cuatoffler Service depert•ent t o 
inform them of the damage. 

2 . Describe the damage, how it wes discovered 
end whether the del i vering c arrier has been 
infor~ed. We cen aaaiat in deterMining whet 
forms need to be sub~itted for a claim. 

3. Do not repack 
pecking material 
made by the 
representative. 

the machine or dispose of any 
until an inspection has been 
delivering c arrier or a 

After is is determined that the uni t has no t 
been damaged in shipaent, check all internal 
connectors end other assemblies to make sure 
that nothing hes been shaken loose or come 
unplugged. Review the £ollowing checklist to 
verify that your unit c ame wi th the correct 
connection/power perts and that they ere 
correct for your t ype 0£ installation. <Tables 
2-1 & 2-2) 

2-1 
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Unit 
IlE~ 

120V 

240V 

120V 
240V 

Table 2-1 01 / 11 /I U 

Deacrietion Part Number ------
- L..ine Cord-

North A•erican plug , •olded, with 
ground lug ••• •• •• • ..• ••• . .•..••. • .•...•...•... 433-0004-000 
240V type pigtail provided £or 
customer installed connector . • • • . .......•.. . .. 433 - 0005-000 

240V Color Code for Leads: 

Brown = Live Conductor 
Blue = Neutral Conductor 
Green w/Vellow Stripe= Ground 

-Fuse Carrier-

3AG size fuse c arrier. (Grey> .•.•.......•..... 418-000G-OOO 
5mm x 20mm fuse carrier. <Black> ... . ...... .. . . 418- 0007-000 

120/240V Fuse holder, low- profile •.•.•.•.•. • ...•... • ..• 418-0005-000 

- Fuse-

120V 

240V 

DI/DII: 
DIII: 
DI/DII: 
DIII: 

3AG, . 75 A 125V, time-delcy •.••..••.. 417- 0012- 000 
3 AG, 800 mA 125V, time-delay .••...... . 417-0009- 000 
5mm x 20mm, 400 mA 250V, slo-blo ...... 417 - 0018-000 
5~m x 20•m, 800 mA 250V, slo-blo • ..•.. 417- 0014-000 

- Audio Output Connectors-

120/240V DI/DII: 3-Pin XLR Female plug •.•...•.. .• . ..• . . 378-0019-000 
MONO--Quantity 1, STEREO--Ouant i ty 2 . 

DIII: 3-Pin XLR Female plug . • •...•...•.•.... 378- 0019-000 
MONO-- Quanti ty 3 , STEREO--Quantity 6. 

-Remote Connectors-

120/240V DI/DII: 15-Pin plug •.. • •.• • . •••... • .. •• ...•... 378-0062- 000 
Quantity 1. 

2-2 

DIII: 15-Pin plug • . •••. .•..• ••• . •. .• •.• . • . . . 378-0062-000 
Quantity 3. 

-Niacellaneoua-

Technical ~anual . .. •.. . •... •...•... • ...••..•.. 890-0028-020 
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Unit 
I:tE~ 

Table 2-2 DIV 

Descrietion Part Nulllber ------

- Audio Input Connectors-

3-Pin XLR Male plug •••.•••..••••.. . . •••.....• 378-0018-000 
MONO--Ouantity 1, STERE0--0uantity 2. 

- Remote Connectors-

15-Pin plug ••• • •.••• • ••.••.• • •••.•..•.•.••.•. 378-0062- 000 
Quenti ty 1. 

-Cablea-

Interconnect cable . ...... . ............. . .. . .. 837-0035-002 

Operat ional 
Checkout 

Prior to actual installation. it is advisable 
to perform a short, operational check on the 
unit: 

1. With the top cover removed, plug the unit 
in and check to make sure that the motor is 
running. No front panel leaps will be 
illuminated. 

2 . Insert a blank tape cartridge into t he 
machine. The yellow <READY/STOP> lamp wi ll be 
illuminated. This indicates that the po~e r 
sup plies and microprocessor are functional . 

3. Press the green <RUN/START) button. The 
green lamp will come on, the yellow la~p will 
go out, the solenoid plunger will pull in and 
tape will be pulled. 

4. Press the blue <C UE > button. <This button 
is only on DELTA I & DELTA II units. ) The 
green laap will go out and the blue lamp will 
be illuminated. SiMultaneoualy, the motor will 
speed up. 

5 . Press the yellow button. The green lamp 
will go out , the solenoid plunger will release 
and the tape will stop. The yellow lamp wil l 
be £lashing . 

6. Remove the cartridge fro~ the machine. The 
yellow lamp will 90 out. Unplug the unit . 

2-3 
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Factory Setup 

If the motor fail& to run or if any of the 
lamps fail to illuminate , check connections to 
make sure that nothing hes come loose. The 
lamps may be checked by removing the switch 
lens <pull straight forward) end reseating the 
bulb. 

Factor y setup procedures call for adJusting 
and testing this unit to prevai l ing industry 
standards. Because of this , the unit is fi nal 
setu p standards may be different than those 
already in use at your £acility. Therefore, a 
careful check of this mach i n e may be in order 
to i nsure that t he unit conforms to your 
needs. We ~ake every possible effort to i nsure 
the accuracy of our factory adJustments end 
presume that certain setup conditions exist at 
your facility. These conditions include, but 
are not limited to input level , output level, 
record fluMiVity, equalization , tape type, 
cartridge type , etc. Please c heck the unit's 
final inspection tag and the Specifications 
section of this manual for setup information. 
rinally, ~ake note in your company's permanent 
records of the dat e of receipt and the 
model/aerial numbers . You may need this 
in£ormetion for future re£erence. 

CAUTION : For Record / Repro duce units only. DO 
NOT connect e record unit toe reproduce unit 
while power is applied. Interconnection 0£ 
units sho uld be done o nly when power ia 
removed. Failure to do this may c ause damage 
to internal logic or power supply circuits. 
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Machine 
l natallatlon 

INSTALLATI ON 

TABLE TOP: Your DELTA c a rt machi ne was shipped 
from the factory as a table-top unit. The 
DELTA family was designed as an incremental 
Unit system. Up to three (3) single UNIT 
height machines may be mo unted on top of each 
other . DELTA machines may be mounted to 
provide a compact and versatile system as 
illustrated by Figure 2-1 . Units should not be 
fully enclosed unless additional ventilation 
is provided by external sources . (See 
VENTILATION> In addition, units should not be 
placed on top of equipment produc ing large 
amounts of heat • 

• 
• • 

Ii - • 

-- . .. • • •----·-• 

• • Fig. 2-1 Iii - • Di .... 

Descri12tion 

RACK MOUNTING: DELTA cart machines may be rack 
mounted . Three (3) single-width units will fit 
side-by-side in a standard 19" rack opening. 
ITC makes available a universal rack mounting 
kit and filler panel as opt ions . Please refer 
to Table 2-3 for ordering information . 

Table 2-3 

URM-0001 Universal Rack Nount. 
1/3 Rack Width Filler Panel . 

Part Number 
878-0089-010 
878-0091-000 

CAUTION 

To prepare the unit for rack •ounting, remove 
all four <4> feet and the top cover . Place 
these parts in a storage area for use i f 
needed again. 

Rack mounted units are installed without 
covers and must have their power disconnected 

2-5 
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Ventilation 

CAUTION 

I npute/Outputs 

2-6 

during removal from or installation into the 
rack £rame. 

The unit's top cover, and the URM-0001 (rack 
mount >, have holes to allow normally generated 
heat to dissipate without allowing debria to 
fall into the chassis. No forced air cooling 
ie needed (See Special Note For DELTA III 
Units> unless the unit ie to be installed in a 
£ully closed, unventilated housing. I£ a fully 
closed housing is used, a ventilating £en 
should be installed to draw heat away £rom the 
unit. Also, check air-£low £rom the £an and 
install a filter, if needed, to prevent excess 
dust from being drawn into the cart machine. 
Do not block the top cover holes, or those of 
the URM-0001 by placing material on top the 
unit. Abnormal heat buildup will cause 
component life to be considerably shortened. 

-SPECIAL NOTE ON DELTA III UNIT VENTILATION-

Because 0£ the highly compact nature of this 
triple - deck unit, there is a miniature 
cooling fan installed inside all DELTA III 
un i ts. This provides heat and dust dissipation 
for the densely packed componentry. The £an ie 
mounted below and to the rear 0£ the center 
panel. 

The fan operates from low- voltage DC current. 
Fan speed is variable by turning a trimpot 
accessible through a small hole in the rear 
panel. The factory-set speed is adequate for 
most applications. I£ the unit is to be 
installed in a fully closed housing, more £an 
speed may be necessary. The unit should not be 
opera ted without the fan regardless of the 
type of installation. Co~ponent life will 
suffer greatly from abnormal heat buildup . 

Typical fan noise i& less than that produced 
by tape being pulled through a cartridge. 

EXTERNAL AUDIO/RE"OTE CONTROL CONNECTIONS 

All DELTA units are &hipped with standard 
input and output trans£orMers installed. 
Inputs and outputs are Made via 3-pin XLR-type 
connectors on the rear panel . Pin connections 
are "universal": Pin #1 is GROUND, Pins #2 & 
#3 are the balanced pair. 

wigfi
Stolen 2 Line Transparent
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C a bling 

Hook up 

Remo t ee 

Should tronsformerless operation be desired, 
please refer to the Jumpers & Straps part 
0£ this section. DELTA I, II & IV unite may be 
converted to trana£ormerlesa operation by 
JU~per strap modification on PCB~a. DELTA III 
units require removal 0£ the transformers and 
insertion 0£ capacitors, or purchase 0£ a 
properly loaded replacement PCB fro• ITC. 

ITC recommends that only shielded, twisted 
pair cable be used for input/output 
connections . In some remote audio output 
applications, unshiel ded cable ~ay be 
tolerated if necessary, ~~; ~h!~ is ~2~ 
reco•mended. 

•<plus> and -(minus) signs on audio 
connections are indications of proper <stereo> 
phase relationship only and do not reflect DC 
voltage potential. It is necessary to connect 
the •<plus) lines of both channels to the 
corresponding •<plus>, or equivalent terminal 
of the terminating equipMent . Thia will 
prevent audio phase reversals (mono sum 
errors). 

Remote control for DELTA series machines is 
provided by 15-Pin D-Subminiature connectors 
located on the rear panel. Tables 2-4 and 2 ··5 
outline the remote connector pin functions . 

2-7 
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2-8 

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

Reproducer ( OI /DII/DIII> Remote Connector 

Pin# Function 
1 .. •.•• • .. .• ••• • Logic Colllmon. Switch Colllmon 
2 • •• ••••••••• • •• Secondary Cue Relay 

<Norl'Aally Open> 
3 •••• •••••• •••• • Secondary Cue Relay 

<Open Collector)-
200 mA switching current 
<sinking> i maximum 25 VOC 
o pen circuit voltage, 
switches to ground u pon 
sensing of secondary tone . 

4 ••• • •• • • •• •• • • • Terti ary Cue Relay 
<Nor111ally Open > 

S .• •. .•.•.. • ... • Tert iary Cue Relay 
<Open Collector>-
Switches to ground upon 
sensing of tertiary cue . 

6 .•• .. •• ... •.... Remote Stop <Stop Ground ) 
7 . •..•. . .. .. ...• Relllote Sta rt (Run Ground ) 
8 ... .. • •.. ... ..• Remote Cue Switch 
9 • • • • .. .. ... .. • • Cu e Audio Ground 

10 ....••.. . . •. .. • Remote Cue Lalllp 
11 . •. .. • .. . • . ..•. •5 Volts 

NOTE: Use of this power 
supply in external 
applications sho uld be 
lil'Aited to l ow-current, 
non-inductive loads. Thie 
is the same power supply 
t hat operates machine 
logic , and is aubJect to 
the influence of externally 
connected devices. 

12 . • ... . . . . ..... . Reaote Run Lamp <Ground) 
1 3 ...•. • ...••.•.• Remote Ready LaMp <Ground)­

Follows ready laap 
£unction, when laMp ia at 
ground . When lamp is off, 
the open collector 
transistor is of£. CAUTION : 
Ready ground follows the 
condition of the front 
panel ready laap. If the 
ready laap is strapped to 
flash , ready ground will 
change states synchronous 
with the front panel ready 
lamp. Maximum open circuit 
voltage is 25 VOC; Maximum 
c urrent at 200 ~A . 
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14 •.............. Cue Audio Output-
(Nominal voltage is .SV RMS> 

15 ..•...••.• ••.•. Auxiliary Start Pulse-

~ OR 

~ OR 

INTERNAL 
SOLID STATE 

DRIVERS 

LOGIC 

COMMON 

P1 

Open collector momentary 
(100 meec> pulse to ground 
upon start 0£ cartridge. 
May be used to start en 
external clock or timer. 
HaximuM 25 voe open circuit 
voltage et 200 aA. 

1-----------------< LOGIC COMMON 

~ REMOTE START 

GJ--o l REMOTE CUE 

~ l REMOTE STOP 

~ 
CUE 

READY 
LAMP 

150 

EXTERN/\L RELAYS (+5V) 

FOR INTERF/\CE TO HIGH 

CURRENT EXTERNAL LOADS 

SECOND/\RY TERTl1'RY 

l SECONO/\RY 

----~G]i---------< 

>---iGJ~--------<--- ~------~ l TERTIARY 

------lQ~---- ----< 
INTERNAL 

(N.O.) [;:]~---------<( 1'UXILIARY START 

RELAY 

CONTACTS rr-- ----,-. B . . I ' < CUE AUDIO OUTPUT 

~--- --~ 

SAMPLE REMOTE CONTROL DELTA I.II.Ill (PER DECK) REPRODUCERS 

Fig. 2-2 
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2-10 
• 

----------------------------------------------
T abl e 2 - S 

Recorder <DIV> Reaote Connector 

Pin# Function 
1 ..•.•.• 8 kHz Cue Record Switch <Tertiary> 
2 • . •.. . • Cue Bias <Remote Cue Record Switch } 
3 • .•••• • Logic Co••on 
4 .. • •..• ~s Volta Regulated 

NOTE: Use 0£ this power supply in 
external applications should be 
limited to low-current, non­
inductive loads . This is the same 
power supply that operates machine 
logic, end is aubJect to the 
influence of externally connected 
devices. 

5 ••• •• •• N.C . 
6 •• • •••• N.C. 
7 ........ N.C. 
8 ••••••• N.C. 
9 ••••••• Cue Audio Inpu t 

10 ••..•• . Cue Audio Input Common 
11 • •. .. • . Remote Record Set Lemp 
12 ....... Remote Record Set Switch 
13 •••.• • • 1 kHz Cue Tone Defeat <PrimaryJ 
14 • ...• . • 1 kHz Cue Record Switch <Primary> 
15 •••.... 150 Hz Cue Record Switch (Secondary > 

------------------------------------- ----------

"'""' •<>-

S ilMPl£ ~EMOTE CONfflOL OU TA. IV ~CORO ~UP\.lflE" 

Flg. 2- 3 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Grounding & 
Shleldlng 

AC Leakage 
Teet 

Proper grounding and shielding techniques are 
important in insuring sa£e and noise-free 
o peration. Fig . 2-4 illustrates e common 
installation technique for the prevention 0£ 
audio Chum> ground loopa . Notice that all 
third-lug connections must be made through 
this studio's AC power distribution syste m. 
Thie technique allows the mixer ground bus to 
become the central g rounding point for ell 
equipment in the studio. 

CAUTION: The third <ground> lug should not be 
r emoved due to the increased potential for a 
shock he:z:ard . 

CART 
MACHINE 

FROM OTHER 
MACHINES IN 
SYSTEM 

D 
D 

CONSOLE 

TO OTHER 
MACHINES IN SYSTEM 

SUBSTANTIAL 
EARTH 
GROUND 

0 0 0 0 0 0 0 0 

Fig. 2-4 

ELECTRIC 
POWER 
DISTRIBUTION 
PANEL 

AC leakage currents in the system , between 
c heaeie components of properly connected end 
operating equipment, will be minimized. In any 
new equipment installation, AC leakage 
currents must be measured. Leakage of More 
then 200 •icroaapa indicate• a potentially 
hazardoua condition that auat not be left 
unre111•diedl 

Use en AC voltmet er of 5000 Ohms per volt, or 
greeter, end build e parallel circuit 
consisting 0£ a 1500 Ohm, 10 Watt resistor and 
a .15 m£d capacitor, connected ea shown in 
Figure 2-5 . 

2-11 
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Fig . 2-6 

2-12 

c 
! 

p 

M 
£ .. 
I 

D 
D 

CART 
MACHINE 

" R = 1500 OHM, 10 WATT 
C = 15 MFD 

A.C LEAKAGE = 
3 VRMS 

(0 2 mo MAXIMUM) 

KNOWN GOOD 
EARTH GROUND 

t:OUFHESY OF E I A CONSUMER ELEC rRONICS 
SYSTEMS TECHNICIAN SAFET Y GUIDELINES 
(7- 841 

Sample AC Leakage Te,t 

Fig. 2 -5 

Measure the voltage between a known good earth 
ground and an exposed metallic part on the 
chassis of the equipment under test. Voltage 
m•o•ured mY!~ gg~ exceed .3V RMS, 
(corresponding to 0.2 MA AC>. ANY volue 
exceeding thi• liait auat be coneidered o 
potentiol •hock hozord ond ahoul d be r•••died 
illuaedio tely . 

The studio construction technique shown in 
Fig. 2-4 is sometimes called " S poke", or "Hub 
and Spoke" construction. In this technique, 
the mi xer is always considered to be the 
electrical " Hub" 0£ the studio, with all other 
equipment connected to the mixer in a " S poke'' 

EOUIPM( N" 

EOVIPMEN T 

CORRECT GROVNO•NG TECHNIOU(, SHOWING 
CONS0t.E1M1~EF! AS HiE CENTRAL GROIJNO 
POINT 

E: 
C 
V 
p 
M 
E 
N 
T 

EOUIPM€1\/T 

CENTRAL GROUND 
POINT 

INCORRECT GROUNDING TECHNIOUES, SHOWING 
MIXEO SCl'iEMES, INCLUDING LOOPING ANO 
UNSV8S1ANTIATEO GROVNOS SHOCK. rlAZAROS 
ANO GROUND 1.00P POTENTIAL IS HIGH 
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Function 
Modification 

Flashing Ready 
Lamp 

Repeat-Play 
Lockout 

fashion. All grounding is referenced to the 
mixer (Console) as is power distribution. 
Correct and incorrect grounding techniques ere 
illustrated in Fig. 2-6 . 

Leakage current measurements between machine A 
and the mixer will usually reveel a serious 
ground fault because of the long route back to 
the mixer. The ACTUAL route is A to B t o C to 
D, then back to the mixer before true ground 
is achieved. 

Similorly, leakage current between machines E 
and H is significant due to its equally 
lengthy route. 

.JUMPERS & STRAPS 
CS~ecial Functions) 

As noted in the Controls & Indicators section, 
DELTA series machines are factory configured 
for standard operation . All stan dard 
configuration machines also have the ability 
to be reconfigured vie Jumper and strap 
changes for special operation to meet the 
needs 0£ your particular installation. 

Reproducer Optiona: 

1. START LOCK OUT/1 kHz FLAS H <yellow lamp>: 
Unless otherwise specified when ordered, the 
READY <Stop) lamp will flash slowly when a 
cartridge plays through to the 1 kHz cue tone 
and stops. If a cartridge has been stopped 
manually, by preesing the STOP button, the 
READY lamp will flash quickly. The "flashing 
ready" may be reset to continuous ready by 
momentarily pressing the STOP s~itch . To 
disable the "flashing READY" on cue u p or 
manual stop , install 3umper W206 on the 
Reproduce Logic PCB. 

As supplied £rem the factory, a cartridge that 
has played through to the 1 kHz cue tone and 
stopped may be replayed by pressing the START 
button . To prevent accidental replay 0£ the 
same cartridge, enable the repeat play lock ­
o ut by installing W2O7 on the reproduce PCB. 

NOTE: If 
condition, 

W206 i s selected for a "No 
W2O7 will NOT enable the 

Flash" 
"Start 

2-13 

wigfi
Stolen 2 Line Transparent
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Lock 
Table 

Out". 
2-E, 

straps . 

Please re£er to Figure 2-7 
£or exact interrelationship 

W207 

• 
c:n, 
0 

1 0 •• 
U.20 2 

~io, 
1 ,. 

IU I 

and 
a£ 

~ "'--. ~·· 
1 • 

ino,e 

• 1'-'#e 
u,o, 
• > 

Table 2-6 
·i i 

lQ] 

Secondary / 
Tertiary 

~ ION, 

HO fLA!~. 
NO START 
LOCK OUT 
H .ADN, 
NO $T4Af 
LOC~ our 
F\.°'SH . 
IU,Al 
LOCI( out 

SJ'RAP 

w2oe Wt.» • • 
IN 

"' 0A 
OUT s Rfl'200 

I 

""' ou, 

""' .. 

• 9 

&ID 
' ,. 

, . 
jcm •JG 

A'110;, 

,, 

• I u', 

,.I;. Y lOOtC OARD ,_ ____________________ •__, •J' 1),u OOJ 

F i g. 2-7 

2 . 150 Hz/8 kHz HIGH - SPEED RECUE /AUDIO NUTE: 
1 50 1-!z 
mute at 

As supplied :from the 
S e condary cue tone will 

W102 

W101 

.factory , 
cause aud1.o 

PAOOAAM 

~ 

a 
to 

Levu E o u:vn , o 
r,; - -

Table 2-7 
SlfliAP ( I ) 

fOM f UHCllOJrrf w,o, w,o, 
IOQ Hr °"' ~·- .. OUT 
• 111.tt1 • tou "' .. 
• ttH.J - -

Fig . 2-8 
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Recue / Audio 
Mute 

Relay/ Open 
Collector 

the trailing edge of the tone and the 
cartridge will recue at high-speed. 
Additionally , an 8 kHz Tertiary tone may be 
substituted for or used in conJunct1on with 
the 150 Hz tone to provide audJo mute/hlgh­
speed recue via Jumper change . Both tones may 
be disabled v1a Jumper change. Th ese Jumpers 
are located on the Reproduce Amp lifier & Cue 
Detect PCB. R~fer to Figure 2-8 and Table ?-7 
for exact Jumper location and strap change 
instruct.ions. 

3. REL.AY/OPEN COLLECTOR OPERATION: Unless 
otherw1ee specified when ordered, operation of 
the 150 Hz or 8 kHz cue tones is controlled by 
internal relay contacts . Open collector 
operation is available via internal solid 
state drivers by removing relays and making 
strap changes. The relays and straps are 
located on the Reproduce Amplifier & Cue 
Detect PCB. Refer to Figure 2-9 and Table 2-8 
for exact location and relay/Jumper change 
.!.nstructions. 

Fig. 2-9 

W104 
K102 

Table 2-8 

Output 
Impedance 

4. ~EPRODUCER OUTPUT I MPEDANCE: Unless 
otherwise specified when ordered. all DeLTA 
series reproducers are suppiieo from the 
factory wi th &00 OHMS balanced, transformer 
coupled ou~put . 150 OHM balanceo, trane£ormer 
coupled o utput is available by making strap 
changes on the DI/DfI or DIII Output 
Transformer PCBe . Refer to Figure 2-10 <Table 
2 - 9) or F.1gure 2-11 <Table 2 - 10) t'or exact 
locati on and strap change instructions . 
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Table 2-9 
IMPEDANCE TABLE 

LOAD IMPEDANCE 
CHANNEL 

LEFT RIGHT 

600 OHMS 
W403 (XT) W404 (XT) 
W407 (XT) W40 6 (XT) 

W/ TRANSFORME.R (S) 
W4 13 CBC) W414 (BC) 

W403 (XTl W404 (XT) 
150 OHMS W407 (XT) W408 (XT) 

W/ TRANSFORMER (S) W409 (AC) W410 (AC) 
W411 (80) W412 (80) 

NOTE: 1. STRAPS W403, W404, W407, W408, W413 AND W414 ARE FOILS ANO 
MUST BE CUT AS REQUIRED. 

2. IF FOIL OR WIRE STRAP IS NOT LISTED IN TABLE BLOCK. IT MUST BE REMOVED. 

Fi g . 2 - 11 

Table 2-10 
MPEOAHCE 1 ABLE 
~ IA'V\HH£l 

u,n I RIGHT 

WITH lRANSF<DEJI (S) 
STR•P C-S>--

eoo 0HWS lOAO WISOI (BC) WISO• UICI 
MPe>ANC£ '1'507 (ti()) Wl!Oe UICI 

w e13 UICI wet• COCI 

weos rao> WISO' (80) 
WISO& (AC) WO~ lAC) 

11100l<MSlOAO WM)Q (80) we,01001 
!IM>EOAHC€ Wd11 (AG) wo12 CAC) 

wets (60) we,e <eo> 
we,1 (AC) Wote CAO) 

Fig . 2 - 10 

Transformerlesa 
Operation 
Reproducer 

5. REPRODUCER BALANCED TRANSFORMERLESS 
<ACTIVE) OUTPUT: All DELTA aeries reproducers 
may be recon£igured to operate in a 
transformerl ess (active) output state. DI/DII 
units ~ay be reconfigured via strap change on 
the Output Transformer PCB. DIII units require 
removal of outpu t treaaformera and 
installation of isolation capacitors. 

2 -1 6 
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DI / DII Chcnge: Refer to Figure 2-12 end Tcble 
2 -11 for exact l ocation and strap change 
instructions. 

Table 2-11 

CHANNEL 
LOAD IMPEDANCE LEFT RIGHT 83 1-0303A 

600 OHMS 
A W/ O TRANSFORMER ( S) 

W401 CXNT) W402 ()(NT) 

(75 OHMS DRIVING W405 (XNT) W406 (XNTl 

POINT IMPEDANCE) 

Fig. 2-12 

DIII Change: Output tranaforaera auat be 
removed froa the DIII Output Tranafor•er PCB. 
When output reanafor•era are re•oved, DC 
isolation between the DIII output atage end 
connected equip~ent ahould be maintained . To 
do ao, inaert a 220 afd, no n -polarized 
capacitor in each output leg , (+) and <-). 
Refer to Figure 2-13 and Table 2-12 for exact 
location and tranafor•er/capacitor changea. 

Fig. 2-13 
• I 

'1 
oeo1 }, 

11 

' ,o = Table 2-12 

·~ I 

- ., !o = 
Y'U)ANCE ~ 

LEFT I -· W!Tk--,(SI 
STRAP (S) 

eooa..LOAD ..... 1 ''"" W602 (8C) 

WEDAHCE weor {8C) weoa !BC> 
w••s (BC) WO!♦ (BC) 

weos OOl -(BO) 

-(AC) weoo (AC) 
100 01MS LOAD WOOi (IIO) w •10 QID) 

IMP£0ANCE we1t (Ac) Wl12 (,\C) 

'1'1916 (IIO) w••• IIIO) 
wenCAQ wo•• !AC> .......-~ ... 

CAPACfTOAS 

eooOIMSLOI\O coo, C802 - c;eo:, ct04 

1760tNSOIWNO c:eoo ceoo 
PCt<TMPEIIAHCEI ceo1 ceoo 

ceoo ce,o 
ce11 ce,2 

= 
= 

= 
= 

,~---~: - .. 
I , 

I 
1 
I C907 

I, 

ol ', 
I • -

10 '- - - -

·~ 
I - -
I , 

1 / C911 

I' 
,od ' 

0~ • 
t .. _ - -

= 
= 

2-17 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Motor 

• 2-18 

NOTE: ITC 
convert a 
operation . 
in£ormation. 

provides PCB assemblies to readily 
DIII to balenced trans£ormerless 
Refer to Table 2-13 for orde~ing 

Table 2-13 

DIII Audio Output PCBs 

MONO w/Tronsformer . •.. .. • .. • .•. . 831 -0254-003 
STEREO w/Tranaormer ... .•. . .•...•. 831-0254-013 
HONO w/o Transformer ............. 831-0254-023 
STEREO w/o Transformer ....•••.... 831-0254-033 

6. SERVO MOTOR: 

A. Motor Speed: Standard motor speed is 
set at 7 1 /2 IPS unless otherwise 
specified . Units may be changed to 
operate at 3 3/4 IPS or 15 IPS by 
installing Jumpers located on the 
Rep~oduce Logic PCB. Refer to Figure 2-14 
and Table 2-14 £or exact location and 
Jumper change instructions. 

B. Capst~n Shaft Diameter: Standard 
capstan shaft diameter is 10 mm. In cases 
where it becomes necessary to install a 
motor with an 8 mm diameter shaft , make a 
strap change on the Reproduce Logic PCB . 
Figure 2 - 14 , Table 2-15 . 
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Table 2-14 

Table 2-15 
CAPST,\N 

SHAn Sl1',lP 

OIAM£tfn 

w201-~~~ 
W 2 0 2 ----II-+-..-.-!' 

• e ,o, 
1'20 
Wf03 & • W203 ... ~. (EE 

.. l HI 

,. 

W209 

• ~,: U20" ,~s 
' 0 •• ,J!l'ZJli.. I 

w~~::,~, ~ t v,oi 
W20t 

" 
~ 

10 I 

~ ~wzoa U203 

U20 1 

[Q] 
w2oa I W:POt I WJ IO I WJ 11 

\,lwtto 1 I""" 
,. 

IN Out 
10..., OUT I OUT I IN 

Equallzatlon 

I 
OUl 

1H ,. IJ 

EJEJ 

Fig . 2-14 

7. EQUALIZATION : Unless otherwise specified 
when ordered , DELTA machines are setup to the 
1975 NAB S tandard for equalization . 
Equalizat ion may be changed to either 1964 NAB 
Standard or CC IR e q ua lization aa follows : 

A. 1964 NAB Stondord: Refer to Figure 2 -
15. Change R105 and R106 o n the Reproduce 
Amplifier & Cue Detect PCB £rom 680K OHN , 1 / 4w 
carbon fi l m resistors to 270K OH M~ l/4w c arbon 
film resietore . Remove strap Wl 003 tand W1004 
i£ the unit is STEREO> on the Record & Meter 
Ampl ifier PCB . Figure 2-16 & Table 2-17 . 

B. CCIR equolizetion: Potentiometers 
Rl07/Rl08 on the Reproduce Amplifjer & Cue 
Detect PCB and R1005/R1006 on the Record & 

Heter Amplifier PCB control reco rd 
equalizet1on for this 8dJuetment. Figure 2-15 
& Figure 2-16 . 

2-19 
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R105 

R106 

Table 2-17 
NAB !;QUALIZATIOM l A8Lt 

S HIAP (&) ,9U U15 

W1003 OU-T ltf 

our IN 

W1004 

W1003 

2-20 

R108 R107 
qt01tl LU1 

f'ffOO»AM 

I APHI = 

Fig. 2 -1 5 

n,o..,r 
MUEA SE1 

U:FI 
'-'EltA SfT 

~~ 
REC PLAV CUE ~Ee PL,IY CUE 

BIAS UIAS PLAV 
CU£ 

R1006 

I 
I 
I 
I 
I r __ J 

I 

I~ I I - -
I 
I :e 
I 

A ♦ 

Fig. 2-16 

R1005 

• I 
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Input 
Impedance 

Tran sf ormerless 
Operation 
Recorder 

Recorder Chan9ea: 

1. RECORDER INPUT IMPEDANCE: DELTA IV 
recordere ere shipped from the factory with 
20K OHMa balanced bridging input standard. The 
input may be terminated with either 150 or 600 
OHMa by making Jumper changes on the Record 
Mother PCB . Refer to Figure 2-17 and Table 2-
18 £or exact location and Jumper change 
instructions. 

W1402 
W 1404· 

W1401----~ 
W1403 

Table 2-18 

,.1111 11 11111 

l ~ 

' •► • .. ... '" .. , 

Fig . 2-17 

2. BALANCED TRANSFORMERLESS <DIFFERENTIAL) 
INPUT: Input £or the DELTA IV ia balanced, 
transformer coupled as shipped from the 
factory. Trensformerlese operation mey be 
obtained by adding straps located on the 
Record Mother PCB. Refer to Figure 2- 18 and 
Table 2-19 for exact location and Jumper 
change instruction s . 

2-21 
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W1406 W1 405 

. .... 
W1408----....i .... '/ 

Table 2-19 

Fig. 2-18 

3 . AUD I O INPUT LEVEL: Front panel 
potentiometers on the recorder are £actory set 
so that t he center 0£ range is ~6 dBm. This 
may be changed to - 6 dBm by making a s trap 
change on the Record & Meter Amplifier PCB. 
Figure 2 - 19 and Table 2-20 . Fro nt panel 
potentiometer range is Oto at least ~12 dB, 
referenced t o each strap. 

Fig. 2-19 

W 100 

Table 2-20 
INPUT t..EYf._L STnAPPlNO TADL.l. 
STRAP (S - l!ldbm ♦ldbm 

W I00I tN OUT W100t 

W1002 IN OUT llli!.1l 

• I 
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Stop / READY 

S t art/RUN 

Cue 

Record Set 

CONTROLS & INDICATORS 

front Panel - Reproducers: 

1. STOP switch <READY - yellow lens >: Active 
when e cartridge is properly loaded. Will 
override all other machine functions 
regardless of mode. 

2. READY (Stop> lamp: Illuminated when a 
cartridge has been proper ly loeded. Fleshes 
slowly e£ter the 1 kHz Primary cue tone is 
detected and the cert has recued. Flashes 
quickly when the cart is stopped manually , 
indicating that the cart hes not eutometically 
recued . 

3. START switch (RUN - green lens): Active 
when the unit is in the RE ADY ~ode, <yellow 
lamp on> or in CUE mode . Pressing the START 
switch will initiate the recording process 
when the unit is in the RECORD SET mode, (red 
& yellow lamps o n ). 

4. RUN (Sta rt> lamp : Illumina ted during the 
RUN mode. Fleshes during 150 Hz Secondary cue 
tone d etection. 

S . Cue Switch (CUE - b l ue lens): Used for 
high-speed cue end audio mute from STOP, 
START, or RECORD modes (Cancels RECORD SET) . 
Pressing CUE while in high-speed mode causes 
audio to turn ON for the duration the switch 
is held. Note : Not available on DIII units. 

G. Cue lamp : Illuminated when in CUE mode. 

Front Panel- Recorder 

1. RECORD SET switch (REC- red lens>: Active 
only in the READY mode, (yellow lamp on>. When 
pressed, program audio is switched into the 
recording ampli£ier circuit. Pressing the 
START button will then cause the recording 
process to begin. 

2. RECORD SET <REC) lamp: Illuminated when the 
machine ia in the RECORD SET mode or actually 
in the process 0£ recording. Thia lamp will 
£lash 1£ the 1 kHz cue tone de£eat has been 
activated . 

2-2 3 
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1 k Hz Cue 

1 50 Hz C ue 

8 kH z C ue 

2-24 

3 . 1 kHz Cue Record : When the machine is 
placed into a RECORD SET mode end then the 
START button is pushed, a 1 kHz (Primary) cue 
tone is auto matically r ecorded . This is 
internally controlled by t he recorder. 
Additionally , there ere two (2> front panel 
switches <Blac k> which allo~ the operator to 
control the 1 kHz tone as follows: 

A. 1 kHz Cue Record (ADD> : This switch is 
active in either the playback or 
recording modes. The operetor mey record 
a 1 kHz cue tone at any time, (as in the 
c ase of editing >, by momentarily 
depressi n g the 1 kHz ADD switch. The 
length of the tone is automatically 
control led by the microprocessor. The 
internal 1 kHz cue tone detector ls 
automatically momentarily defeated when 
the ADD button is pushed . 

B . 1 kHz Cue DEFEAT: This switch is 
a ctive only when the unit is in RECORD 
SET mode, <READY-yellow end REC-red lamps 
on). Pressing this switch will DEFEAT the 
automatic 1 kHz record function and cause 
the red REC lamp to flash. 1£ recording 
on more than one c artridge, the 1 kHz 
DEFEAT must be activated for each 
cartridge. 

4 . Secondary ( 150 Hz > Cue switch <SEC - blue 
lens >: This switch ia active 1n either the 
pleybeck or recording modes. When recording, 
an oper ator may press the SEC button and 
record a 150 Hz Secondary c ue tone. During 
playback, a r ecorded 150 Hz tone will signal 
the reproducer to i n itiate high-speed recue. 
This fuction may be defeated if desired by 
performing a Jumper operation detailed in the 
Jumpers & Straps portion 0£ this section. 

5 . Tertiary (8 kHz> Cue switch <TER - white 
lens >: This s witch is active in either the 
playback or recording modes. When recording, 
an operator may press the TER button and 
record en 8 kHz Tertiary cue tone. Reproducers 
can be program~ed via Jumper change to 
initiate high-speed recue from the 8 kHz ton e 
rather than the 150 Hz Secondary tone. Refer 
to t h e Jumpers & Straps portion 0£ this 
sectio n for detai l s on performing the strap 
changes . 
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Meter& 

Meter Switch/ 
Machine Status 

6. Meter Monitori n q : Both meters are 
controlled by two (2) fro n t panel switches 
<Bleck) labeled REC and PLAY . These switches 
work in conJunction with and intern al slide 
awitch located on the Record & Meter Amp PCB . 
Refer to Table 2-21 for switch f unctions . 

NOTE : The i nternal alide swi tch i s active 
ONLY when NEITHER t he REC or PLAY front panel 
•wi t ch 1• depreaeed. The el i de ewitch haa two 
poaitiona: Toward the r ear panel • " Cue" 
poeit ion ; Toward th• f ront pon•l • "R•c Biaa" 
poaition . 

Table 2-21 

~~t~[ Indication : 
Left Heter Right Meter 

REC depressed; machine Left program input 
recording tape .. ...•...•. • • level. 

Right program input 
level. 

REC depressed; machine Le£t program output 
reproducing tape ... ...... .. level . 

PLAY depr ~ssed; 
machine in either 
record or reproduce Left progra m output 
modes .••. ............ ••.... level. 

NeiLher PLAY or REC 
depressed: internal elide 
s witch in "CUE" position .. • Cu e Play 

Neither PLAY or REC 
depressed: internal slide 
switch in " REC BIAS" 
position •..•...••. . •...•... Left program bias 

Right progra m output 
level. 

Right program output 
level. 

Cue Bias 

Right program b1aa 

2-25 
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Section Ill Adjustments & Alignment 

Your DELTA certridge machine is designed and 
built for reliable , long-term operation . Ae 
with sny electromechanical device, various 
£actors such as severity 0£ use, ambient 
t e mperature, vibration and normal wear 
contribute to diminished perfor~ance. 

With proper attention paid to operating 
conditions, a nd a little routine maintenence, 
your machine will provide many years 0£ 
trouble-£ree service. 

The following sect ion s describe adJustment and 
alignment procedures needed to assure optimum 
operat ion of mechan ical and electrical 
assemblies . Please reed through these sections 
carefully and familiarize yourself with the 
workings of the machine. 

Th••• procedure• are deaigned t o be perforaed 
uaing ITC g auge• and £ixtur••· U•• of g auge• 
and fixture• other than tho•• apecifi•d •ay 
lead to incorr•ct elignaent or l••• than 
optimum perforManee. 

AdJuetmenta 
needed, or 
schedule . 

may be performed individually ea 
ae part of a reguler serv ice 

However, due to the i nterrelationship of these 
procedures , a complete check of all assemblies 
requires that you follow, in order, the 
sequence 0£ adJuatmenta in t h is section. 
Failure to £ollow this sequence could result 
in mi salignment end leas then optimum 
performance! 

3-1 
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3-2 

Review the £allowing checklist to make eure 
tha t you have the correct tools and ma ter i als 
to do the Job . 

Table 3-1 ADJUSTMENT TOOL CHECKLIST-- - - -------

1 . Ga uges: A. Ca pstan Sha ft Locator Gauge 
I TC # 830-0043-001 • 

2 . Tools: 

B . Pressure Roller Pres s ure Gauge 
ITC #830-0042-011 • 

C . Tape Guide Height Gauge 
ITC # 830-0041-022 It 

D. Zenith Gauge 
ITC # 830-0026-022 " 

A. 5/64" Long-arm Hex Wrench 
B. 1/8'' Hex Wrench or Driver 
C . l /4" Open-end or Box Wrench 
D. Phillips-head Screwdrivers : 

1. # 0 bit 
2. # 1 bit 

E. Small Flat - blade Screwdriver 
F . Need l e-nose Pliers 
G. Razor Knif"e , S cribe or S ha rp Awl 
H. Ruler--accurate to 1/32". 

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

Frequency Aligment Tape. <MONO 
or STEREO, dependent o n unit type) 

B . 3 .5 Minute Blank Cartridge-Known To 
Have Good Opera ting Character l etice. 
<Use the same type cs i n n ormal 
daily cart library. Neede d for 
Recorder unite o nly.> 

4. Test Equip~ent: 
I\. Oscilloscope 
B. Audio Oscillator-<Capable of 

producing O dBm into a 600 Ohm 
termination . > 

C. 600 Ohm Termination 
D. RMS Voltmeter-<Capable 0£ reading 

dBm .> 
E. Clip Leads 

• Available from ITC. 
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CAUTION 

NOTE: Many 0£ the £ a ll o wing procedures require 
a 600 Ohm term i nation. A simple 600 Ohm 
terminating resistor may be made by 
paralleling two 1200 Ohm , 1/2 watt, 5~ 
resistors. 

TOP COVER REMOVAL: 
The top cover is held in place by a spr i ng 
loaded £astener located in the middle of the 
rear chassis support bar <Fi gure 3- 1 >. To 
remove the cover, pull back on the fas t ener 
and slide the cover out end o£f of the unit. 

JS 

,.~ 
RIGHT LEf'T 

A UDIO 
IN 

Fig. 3-1 

CAUTION: Th••• odJu•t•enta require contact 
with the copaton ahoft. which can be easily 
domoged. 00 NOT FORCE gouge• into poaition or 
ollow th• copaton ahoft to beco•• bound by o 
gouge. To do ao will riak both ahoft finiah 
ond atroightn••• of the •heft. 

1. Motor (Copaton Shaft) Location: 

( Required when a motor is removed or 
r eplaced> 

The purpose of this adJ uetment is to insure 
that t h e pressure roller shaft end the motor 
shaft remain absolutel y parallel to each other 
during operation. Shaft parallelism is a 
critical requirement . Its establishment 
insures that n o tape skewing occurs. 

A. DELTA I/II Motor Position i ng: 

With power OFF, loosen <do n ot remove> the two 
motor mounting screws <Figure 3 - 2). Remove tha 

3-3 
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3-4 

pressure roller by gently un£aetening the "E" 
clip, nylon washer, pressure roller and metal 
washer . <Figure 3-3> 

E Cllp 

Nylon Weeho• ~ 

Preaaure Roller ~ 

Metal Weaher ~ 

Fig. 3-3 

Fig. 3-2 

• ot or 
M ountfng 
Sc;rew■ 

Place the capstan shaft locator gauge over the 
pressure ro ller shaft as illustrated in rigure 
3 - 4. 

CAPSTAN 5HA~T 
LOCA10A GAUG[ 
1130• 0041•001) 

Fig. 3-4 

Move the gauge up against the capstan shaft 
and carefully observe the gauge surface as it 
mates with the capstan surface. The gauge 
surface sho uld lie £lush against the capstan 
shaft. If not, gently move the motor until 
b o th surfaces are completely £lush against 
each other. <See Figure 3-5>. 

~;?f ---

' 

I 

INCORRECr 
MOTOR roo F4R 
FORWARD 

, 

I I 

I 
INCORRECf 

MOTOR TOO FAR 
TO REAR 

MOTOR CORRECTLY 
POSITIONED 

Fig. 3-5 
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As noted tn the first paragraph. the c aps~an 
.shaft tand tlie locator oauge) must rema1n 
parallel to the pressure roller shaft. To 
insure parallel1sm . the capstan shaft and 
pressure roller shaft must remain directly in 
1 Lne •-nth each othe.r. <See Figure 3-6>. Also. 
as illustrated , the centerline of each shaft 
rn11st be an equal d1stance from the right-hand 
side panel, setting up 90 degree angles at 
each cor-ner. 

CAPSTAN 
SHAFT 

SIDE PANEL TO 
CENTERLINE 
OF SHAFTS 
EQUIDISTANT 

PRESSURE 
ROLLER 
SHAFT 

RIGHT- HAND 
SIDE PANEL 

Fig . 3-6 

Once the gauge and both shafts ere correctly 
positioned, carefully tighten the motor 
mounting screws, making sure that neither 
shaft nor gauge change position. After 
tightening the screws, remove the gauge and 
reinstall the pressure rol l er by reversing the 
order of removal . 

B. DELTA III Motor Positioning: 

Note: Motor location in DIII models 1s always 
referenced to the center bulkhead. Hotor 
location is relativel y fixed. When edJustment 
ie necessary, manipulation o! the eliding 
decks is required . This procedure should only 
be performed when either a motor or deck 1s 
replaced. Once the procedure is completed, it 
ahould not be necessary to per£orm it again. 

On each deck !rent panel there is a plastic 
hole plug which covers the deck capture screw. 
Remove the hole plug £or each deck, loosen the 
capture screws and remove all decks. <The 
capture screws ere held i n the deck by the 
front panel and cannot £ell out.> 
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Through the open £rent of the unit, observe 
t he center bulkhead and the three holes used 
by the deck captu re screws. Immediately 
adJacent to each h ole is a 10-32 eet screw 
wh ich controls penetration of t he deck into 
the frame. These will be used later on in the 
procedure i£ adJustment is needed. 

Remove the right hand side panel inlay by 
unscrewing the four fasteners located in each 
corner. The side panel itself is net to be 
removed. There are three ho les in the side 
panel which allow access to the decks . 

Starting with the bottom deck, remove 
pressu re roller and place the Capstan 
Locator gauge over the pressure roller 
as previously illustrated in Figure 
Reinsert the deck into the battom slot 
secure it to the bulkhead with the 
c apture screw. 

the 
Shaft 
shaft 

3-4. 
and 

deck 

Using t he opening in the right hand side 
panel, manually p r ess in the solenoid plunger 
until the gauge con tacts the capstan shaft. 
Visually check to see if the gauge surface and 
capstan eha£t surface indicate that the two 
shafts a r e parallel. <Re fer to figure 3-S) rf 
the two sha!te a r e not parallel, check t o see 
1£ the gap between the shafts is at the top or 
bottom of the gauge surface. A gap at the top 
indicates that the deck is too far o ut and 
needs to be moved into the mainframe, closer 
to the capstan shaft . Conve rsely , a gap at the 
bottom of the gauge indicates that the deck is 
too far inside the mainframe and needs to be 
moved out . away fro~ the capstan shaft. 

I£ adJustment is necessary , loosen the deck 
capture screw and remove the deck . As 
mentioned earlier, the 10-32 set screws 
mounted on the bulkhead control deck 
penetration. Turning the set screws 
CLOCKWISE will move the decks CLOSER to the 
c apstan shaft. Turning the eet ecrewe COUNTER­
CLOCKWISE will move the decks AWAY from the 
capstan shaft. Depending o n the gauge r eading 
observed with the deck i n place, adJ ust the 
eet screw £or proper deck penetration until 
the guage indicates that the pressure roller 
shaft and capstan shaft are parellel . 

Repeot 
decks. 

t his procedure for the middle ond top 
Once ell decks are properly adJ u ated, 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

replace the pressure rollers , reinstall the 
decks and secure the deck capture screws. Thia 
e nds the adJuatment procedure. 

Note: 
DELTA III motors use a unitized construction 
technique whereby the windings, rotor, shaft 
and shaft top bearing are all contained in a 
single-piece precision casting. This allows 
£or precise alignment of the shaft to the t o p 
be aring end motor bearing. The entire assembly 
is bolt ed to the machine by screws mounting 
through the rear of the center bulkhead . The 
bulkhead forms e precision mounting plate for 
the motor from the rear, and pro vides a very 
rigid center and aide brac e for the ma i nframe. 

Replacement of DELTA III mo tors, when 
necessary, wi l l include the shaft top bearing 
and its support block. Since the motor hae 
only two bearings, the shaft top bearing and 
the center support "gallows" are c ons i dered 
part of the motor. 

2 . Pr• • •ur e Roller Pr• • • ur• Ad JuatMent: 

<NOTE: Required after parts 
but should be performed ea 
maintenence . ) 

replacement, 
routine 

DELTA units utilize a high - voltage, bottom i ng­
plunger solenoid. This design requires that 
the solenoid plunger bottom against the sto p 
seat and remain there during the entire tape 
driving operation. Accurate and repeata b l e 
adJuetment 0£ the preeeure roller mechanism ia 
aeaured because of its definite locat i o n 
against a rigid, fixed mechanical member . 
Refer to Figure 3-7 £or an illustration of a 
properly bottomed plunger. 

Fig . 3 - 7 

AIA OA MPEIIINO SCflE W 

SP ~I NO 

SOL(NOIO Pl UNOl~ MUSf 
I OTTOII I N SOlE NO tO SE.AT 

3- 7 
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3-8 

The Pressure Rol ler Pressure gauge is ueed in 
the s ame manner as t hat of a "feeler" gauge or 
a "Go-No Go" type :fixture. Refer to Figure 3-
8 for gauge dimensions. Step "A" indicates 
OPTIMUM pressure roller p ressure. Step " B" 
indicates LOW pressure roller pressure . 

PRESSURE 
SHAFT 

CAPSTAN 

A B C 

Fig. 3-8 

(1 30-0042-0111 

PRE SSURE ROLLER 
PRESSURE GAUGE 

Step "C" is simply a handle and has no 
measurement function. You may hold the gauge 
at any point on Step "C". 

With power ON, hold the cartridge sensing 
switch closed , Figure 3-9, and press the S TART 
switch to engage the solenoid. Make sure that 
the solenoid pl unger has bottomed and stays 
bottomed throughout this procedure. Use a 
rubber band or plastic twist-tie to hold the 
cartridge sensing s wi tch closed. 

Fig. 3-9 

Sol onofd Plunger 

Clovl■ Scrowv 
Locknut 

Clovh Scro,v 

Co rtrld90 
S one Ing 
Swvltch 
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Insert Step "A" of the gauge between the 
capstan shaft and the pressure roller shaft, 
as shown in Figure 3 - 8, stopping at Step "B". 

( Note : In DELTA III unite, r emove the 
hand aide panel inlay and use the three 
panel openings for access. ) 

r i ght 
side 

Step "A" should slip between the shofts 
without being forced. If not , loosen {do not 
remove) the clevis screw locknut , <Figure 3 -
9) , and rotate the solenoid plunger CLOCKWISE 
until Step "A" slips through. Conversely, Step 
"8" should not slip between the shafts. If it 
does, rotate the solenoid plunger 
COUNTERCLOCKWISE until Step "B" cannot sl i p 
through. 

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

3. Solenoid Air-Oe•pin9 AdJuatMent: 

been 
nut, 
your 

The speed end noise of solenoid operation is 
determined by the rate at which air flows 
through a small hole in the solenoid seat. 
Optimum adJuatment of the ai r damp screw is 
achieved when a suitable balance between speed 
and noise ia obtained. 

Since speed and noise are directly related, 
the fastest operation 0£ the solenoid usually 
results in the moat noise. Therefore , this 
adJustment is made to provide a suitable 
balance between speed and noi se, without 
comproaising the operation o f either . 

AdJustment of airflow ia a ccomplished by usi ng 
a # 0 bit Phi l li pa screwdri ve r to turn t he 
s olenoid air-da~p scre w . Figure 3-1 0 . The 
s c rew 1a tu~ned CLOCKWISE for increas ed 
d amping a nd COUNTER-CLOCKWISE for lese . 

3-9 

wigfi
Stolen 2 Line Transparent
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3-10 

4. Cartridge Guide AdJu•t•ent: 

Solenoid Air-Damp 
AdJuatment Screw 

Fig. 3-10 

Optimum per£ormance £ram cartridge machines 
and your tape cartridges can only be realized 
i£ the cartridge is positioned accurately and 
consistently each time it is inserted. 

Figure 3-11 illustrates key indexing points by 
which cartridge location is measured. These 
markings correspond to NAB mechanical 
speci£ications £or broadcast cartridge 
systems, and should correspond to your own 
system adJustments. 

A mechanical re£erence cartridge may be 
constructed by using these measurements as a 
guide. Scribe index lines on a cartridge body, 
using a razor kni£e, awl or other sharp 
instrument, and an accurate measure such as a 
~achinist's ruler. 
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r(~/:: ~· .. ) 
r L9381n 

(49 23 ..... , 

_ ..,_ ____ ~-....:.....---=-----, 

. 285 ! ,010 i n . 
( 7 . 2 4 .! 2 5• mm . ) 

+ -+ 

TOP Of 
TYP IC A L NA 8 

TYPE A A CARTRIDGE 

. 87' I n . 
(22 . 23 .... . 1 

Fig. 3-11 

Proper cartridge positioning is achieved when 
the £ollowing criteria are ~et: 

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

2. The heads are centered 
cartridge head opening. 

in each 

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

4. The right-hand cartridge guide is 
snug and square against the cartridge body 
right-hand side. See Figure 3-12. 

Fig. 3-12 

3-11 
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3-12 

Be certain that the £ront edge 0£ the 
cartridge seats firmly end squarely against 
the tape guide screws . When all four (4) of 
the above mentioned criteria ere met, tighten 
down the right hand cartridge guide mounting 
screws, insuring that the cartridge end 
cartridge gu ide do not move or change 
positions. 

Position the le£t hand cartridge guide 
parallel to the right hand guide and check to 
aee that the two springs are compressed 
equally and that the cartridge ia reasonably 
snug but not bound by the guides. 

Remove the car tridge and reinsert it. If the 
cartridge does not position correctly, repeat 
the alignment procedure. 

~. Tepe Guide AdJuataent: 

Thia procedure provides precise adJustment of 
t.he tape guide "tangs" and establishes a 3 -
point contact area between the guides and the 
tape. The result is every closely controlled 
tape path across the heeds . Figure 3-13. 

TAPE PATH WITH 3 POINT CONTACT OF TAPE GUIDES 

Fig. 3-13 

All cartridge machines in your system would 
benefit greatly from this setup procedure. 

Remove the head shield before beginning guide 
adJuetment. A£ter the shield is removed, 
secure the head block to the deck by 
reinstalling the right hand head shield screw 
end spacer. Make sure that the screw is tight 
and the head block does not move. Figure 3-14. 
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Fig. 3 - 14 

Place the tape guide height gauge £lat on the 
deck, as shown in Figure 3-15 . 

r 
.I 

AdJue.t 
11anner: 

/ 
GAUQE M U.ST 

ACS T FLAl 
AO.,tNSY OfCl'l 

F i g. 3 - 1 5 

the tape guides in the 

TAH Oli•OE 

M0UHHNO 

.SCREWS 

£allowing 

Left <Entry> Guide: Loosen <do not remove) the 
guide mounting screwa. Insert the gauge 
straight into the guide ONLY AS FAR AS THE 
FACE OF THE HEAD. Hove the guide upward so 
that the bottom guide tang Just touches the 
bottom 0£ the gauge. Tighten the 11ounting 
screws and recheck your adJuatment with the 
gauge. 

Right <Exit> Guide: 
guide procedure . 

Same as the Left tape 

Center Guide: Loosen (do not remove ) the 
center guide 11ounting screws. Reposition the 
gauge as shown in Figure 3 - 16, with the cut-

3 - 13 
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o u t areas f a c i ng the heads . AdJust the c ente r 
guide s o that t he t op guide t a n g Just t ouches 
t he gauge , t hen t i g h ten t he moun ting screws . 

Fig. 3-16 

Note: The £ollowing adJu•t•ent procedure• 
require the uae 0£ veriou• teat equipMent . 
Figure 3-17 illuatret•• a typical teat 
equipMent hookup. 

DELTA 
RE""°OUCER 

t 
I I 

D 
□ 

□ □ 

Fig. 3-17 

LEn 
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eoo OHM 
LOAD -
U-

eoo OHM 
L~O 
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RMS 
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g 
9 
~ ,, 

I 
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EB 
.,,., HOllttl 

ooo 
99 o , 

L___J I 
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CAUTION 

Fig. 3-19 

G. Reproduce Head Height & Zenith AdJu•t••nt: 
---------------------------------------------
Caution: D••ognetize all gauge• and tool• 
BEFORE making ony adJuatmente. Be eapecially 
coreful to ovoid ecratehing the head face• 
during adJuat•ent. 

Connect a 600 Ohm termination to the Left 
<MONO) channel reproduce outpu t and connect 
the voltmeter across this termination. <For 
STEREO units, add the second termination to 
the Right channel reproduce o u tput.) 

F i gure 3-18 shows the locat ion of the heads 
and adJuetment screws on the head mounting 
block. Make sure that you locate the correct 
screw for each adJuetment. 

neC @ R. HEIGHT 

PLAY @ AZIMUTH 

R•cord H•ad Play H•ad 

Fig. 3-18 

Play H•ad R••r 
H•lght S•hcr•w 

Play H•ad Front 
H•lght S•hcr•w 

Loosen (do not remove) the reproduce <PLAY ) 
head Fr ont & Rear Height setscrew locknuts. 
Place the Tape Height gauge on the deck and 
position it in front ofthe Play head as shown 
in Figure 3-19. 

3•15 

wigfi
Stolen 2 Line Transparent
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Rough- In 
Head Height 

Hea d zenith 

Fin al He ight 
Adj ust m e n t 

3-18 

Alternately adJ ust, in equal amounts, the Play 
Front & Re ar Height setscrews until the nose 
0£ the gauge is approximately centered between 
the top 0£ the upper head pole piece and the 
bottom of the lower head pole piece . 

Position the Zenith 9cuge, (or a ny gauge known 
to be completely square . > , near the £ace 0£ 
the head and alternately adJust the Play Front 
& Rear Height setscrews until the face of the 
heed is parallel to the gauge and 
pe~pendicular to the deck sur£ace. Move the 
Zenith gauge gently up against the £ace of the 
Play head. Be very careful to avoid any 
scratching. I£ the head is perpendicular to 
the deck, there will be no gap visible between 
the gauge end the head £ace. I£ a gap is 
visible, slowly adJuet, independently and i n 
equal amounts, the Play Front & Rear Height 
setscrews until no gap exiats. 

F i nal height adJustment is made by 
electrically measuring the machine's audio 
o utput level while playing a standard 
alignment tape and making £ine edJuetmente 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~~~ Rear Height setscrews small but 
equal amounts in the s a me direction. Since 
adJustmen te to the Fron t or Rear Height 
setscrewa may introduce a Zenith error , Zenith 
~D9 £ine Heigh t adJuet ments may require 
repea ted , a lternatin9 a dJustment until no 
£urther improvements in either may be made . 

At thi• point, d••ognetiz• th• heod• and the 
head block e••••bly to ovoid ony atroy 
llognetizot. i on . 

Insert a sta ndard a l i g nment t a pe and sta rt the 
machine in the RUN mode. While monitoring 
aud i o output level on the voltmeter, adJust 
the Play Front & Rear Heig ht setscrews in 
s mall but equal amo unts £or maximum output as 
indicated on the meter. Recheck the head 
Zenith , end readJ uet if necessary, ~~f~!~ 
tighten ing the setscrew lockouts. Once ell 
measur emen t s a nd readings are optimized , 
carefu l ly tighten t he setscrew locknute . Stop 
the cartridge and remove it. Thia ends the 
adJuetme n t. 
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In reproduce only machines. e "dummy" hea d is 
installed i n place 0£ the recording head to 
maintain conetant tension on the tape. Thia 
helpe minimize wow & £1utter end improves tape 
guidance . "Dummy " heads that have developed 
significant wear pat terns should be replaced. 

Loosen <do not remove) the "dummy " heod Front 
& Rear Height setsc rew locknute , (Figu re 3-
20) . Place the Tepe Height gauge on the deck 
and position it in £rant. of the " dummy" heed 
as done £or the reprodu ce hee d in Figure 3-19. 

• o u mmy• Heed Rear 
Hei g ht S e t.crew 

•o u mm y• Head Front 
H e i ght Sehore w 

(Reproduc e On l y Ma chin••> 

AZIMUTH @ REC 

F, HEIGHT '@)' PLAY 
------ _':,_CJ___ ~ 

Play He a d 

Fig. 3-20 

AdJust the "dummy" hea d Front Height setscrew 
until the nose 0£ the gauge ia approximately 
centered between the top and bottom of the 
heed . Posi t ion the Zenith gauge, or eny gauge 
known to be completely square , near the face 
of the head end edJust the "dumllly" heed Rear 
Height setscrew until the £ace of the head ie 
parallel to the gauge end perpendicular to the 
deck surface . 

Carefully tighten the locknut& and remove the 
gauge . Thia ende the adJust•ent. 

e. Reproduce Heed Azi~uth AdJua tMente: 

NOTE: The azimuth adJuetment screws are 
considerably o££aet from the heads that they 
ad3uat. Refer to Figure 3 - 21 for location of 
these screws. 

3 -17 
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3-18 

R•produce (Play) Head 
Az i muth Setacrew 

PLAY @) AZIMUTH C _ ....... --, 
Record Head 
Azimuth Setacrew 

REC @ F. HEIGHT (@) PLAY 

Play Heed 

Fig. 3-21 

A. Nono Azi111uth: 

Connect a 600 Ohm terminat ion to the Left 
( MONO > reproduce amplifier o utput termi nals. 
Connect the voltmeter across this termination. 

Insert a standard Kono azimuth alignment tape 
and start the machine in the RUN mode. 

Loosen (do not remove> t he reproduce <P lay > 
head azimuth setscrew locknut and adJuat the 
setscrew £or maximum ou tput at 12.5 kHz. Hold 
maximum output a nd carefully tighten the 
locknut . Monitor the vol t meter to insure that 
n o output level change occurs as the l ocknut 
is tightened. 

This ends the procedure. Stop 
remove t he cartridge . L e ave 
connected and proceed to Step 
Amp Output Level Ad Jus t ~ent. 

8. Stereo Azimuth <Phaae >: 

the machine a nd 
all equipment 
#9, Reproduce 

SPECIAL NOTE FOR STEREO HEAD AZIMUTH 

2 - trock stereo recording/reproduci ng 
performance is eub Ject to several mechanical 
1naccuraclee which contribute to p hase ah1£t 
in simultaneously mo n itored reproducer 
outputs. In stereo systems these phase ahi£ts 
are generally not noticab le i n the £ inal 
repr od uction. However, in c aaea where 
monophonic "dubbing" or channel au111111ing is 
desired 1 phase shifts cause ser ious amplitude 
variations or dropouts. Thia is especially 
true at higher £requenciee . The moat common 
causes 0£ this problem are : 
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1. Lateral displacement of the pole pieces 
with respect to each other within the heed 
case. 
2 . Improper azimuth of the heods with respect 
to each other. (Record head to Play head in 
any reproducer within a system) 
3 . Improper tape guidance (akew> 
the cartridge or through the 
systems. 

either within 
tape guide 

The preferred method of adJusting for STEREO 
azimuth <pheee> utilizes en oscilloscope for 
accurate phase relationship measurement end 
alignment. Thie 1e the method recommended by 
ITC for beat results. 

Attach 600 Ohm terminations to the Left and 
Right ~hannel reproduce outputs. Connect the 
horizontal input of an oscilloscope to the 
Right channel output . 

Connect the vertical input of the scope to the 
Left CMONO> channel machine output. AdJust the 
scope ' s horizontal & vertical gain to provide 
an in-phase LiaeaJous display. 

Allow the alignment tape to run to the 1 kHz 
frequency section. A scope pattern such as 
that illustrated by Figure 3-22A should 
appear. I£ a pattern such as Figure 3-22D 
appears, reverse the polar~ty of the scope 
horizontal input leade. 

o• PHASE SHIFT <1~• PHASE SHIFT 

A ■■ B 

90• or 210• PHASE SHIFT 1eo• PHASE SHIFT 

Flg. 3-22 C. ■ D 

Allow the alignment tape to run to the 8 kHz 
section while monitoring the scope to 
dete rmine 1£ any phaae shift occurs. If phase 
shift is observed, loosen (do not remove) the 
reproduce <Play> head azimuth setscrew locknut 

3-19 
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IMPORTANT 

3-20 

and adJust the setscrew in the opposite 
direction to that in which phase ahi£t 
occured. Do not tighten the locknut. 

Continue runni ng the tape through the various 
frequencies and monitor the scope to insure 
that minimal phase errors occur at any 
frequency. It is nornal £or smell ahi£t 
"Jitters" to occur at the higher frequencies. 
Your final aetting wil l be based on best 
AVERAGE results. 

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

Rerun the alignment tape through ALL 
£requencies one more time to insure that 
minimal errors occur at any frequency. I£ an 
error exists, repeat the entire procedure. 

When the best possible results 
consistently obtained, carefully tighten 
locknut while monitoring 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 resistors in place . Proceed to 
Step #9, Reproduce Amp Output Level 
AdJustment. 

Substitute Method For STEREO Azimuth 

Thia procedure i• to be u••d ONLY when on 
o•cilloacop• ia not ovoiloble. Sotiefoctory 
reault• ~oy be obta ined ueing thia ••thod, but 
without th• accuracy in phoa• oli9n~•nt 
provided by o aoop• . 

Attach 600 Ohm terminations to the Le£t <MONO> 
end Right channel outputs. Connect the 
voltmeter across the Le£t channel termination . 

Insert the alignment tape, <1 kHz reference 
"O" level), and start the machine in the RUN 
mode. Locate the Left ( MONO) channel level 
control potentiometer <Rl09) on the Reproduce 
Ampl ifier & Cue Detect PCB and ad3ust it £or 0 
dBm output . Figure 3-23. 
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Fig . 3-23 

Move the voltmeter leads to the Right channel 
ouput . AdJuet the Right channel level control 
potentiometer ( RllO> £or O dBm output. 
Move the voltmeter leads back to the Le£t 
(MONO> channel ouput. Loosen Cdo not 
remove ) the reproduce (Play) head azimuth 
setscrew locknut . 

Ad3ust t he setscrew for a ma ximum output 
reading on the voltmeter at 12 . 5 kHz. Us i ng 
the hex wrench handle as a guide, note the 
physical position 0£ t h e setscrew. CA small 
piece of tape will eu£fice for marking the 
position.> Leave the wrench in place. 

Move the voltmeter leads to the Right channel 
o utput end slowly adJust the setscrew to 
determine which direction INCREASES output. 
Continue adJusting the setscrew £or increasing 
output until a maxiMum reading ie obtained. 

Once again. note the position of the setscrew 
by using the hex wrench handle aa a guide. 
Ma rk the position. Compare this position with 
that 0£ the Le£t channel ad3ustment and slowly 
readJuet the setscrew to the midpoint between 
the two marks . Thie setting will provide 
AVERAGE azimuth for both channels. 

This ends the procedure. Remove the 
cartridge . Leave ell equipment connected. 

9 . Reproduce ~• P Output Le vel AdJ uatme nt : 

Standard output level is factory set to O dBm 
while reproducing a 1 kHz reference tone et 
250 nWb/m . On the Reproduce Amplifier & Cue 
Detect PCB, potentiometer Rl09 controls Left 
<MON O> channel level and RllO controls Right 
chan nel level. Figure 3-24. 

R109 

wigfi
Stolen 2 Line Transparent
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3-22 

R10ttf 
PAOORAM 

un 
PAOQRA'-1 

Note: Whenever a reproduce output level 
adJuatment is made, a corresponding adJuetment 
to the Program Play meter calibration must be 
made. See Recorder AdJustments, Step #7 £or 
this adJustment. Also, i£ a reproduce output 
leve l lower that -10 dBm is required, an 
external pad should be added in order to 
maintain optimum signal-to-noise performance. 

Connect a 600 Oh~ termination to the Left 
<MONO> channel reproduce output. <For STEREO 
units, add the second 600 Ohm termination to 
the Right channel output.> Connect the 
voltmeter across this termination. 

Insert a reproduce alignment tape and sta rt 
the machine in the RUN mode. AdJust Rl09 for 0 
dBm output at 1 kHz. I£ this ia a STEREO unit, 
move the voltmeter leads to the Right channel 
and repeat the procedure, using RllO. 

This e nds the procedure. Stop the 
tape and remove it. Leave all 
connected. 

al19nment 
equipment 

10. Reproduce Amp Equolizotion AdJuatment: 

Connect a 600 Ohm termination to the Le£t 
<MONO> reproduce output. <For STEREO units , 
add a second termination to the Right chdnnel 
output. Connect a voltmeter across this 
termi nation. 

Potentiometers R107 & R108 control high 
frequency equalization £or the Left CMONO )and 
Right channels respectively. Figure 3 - 25 . 

R109 -
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R1 0 8 
R107 

Insert the reproduce alignment tape and start 
the machine in the RUN mode. AdJust R107 £or 0 
dBm (~/-2d8m> o u tput at 12.5 kHz and 16 kHz. 
For STEREO unite, move the voltmeter l eads to 
the Right channel output and repeat the 
procedure, using R108 . 

This ends the procedure. 

Si nce reproduce amplifier cd 3 ustments e re . to 
a degree interrelated, the e q ualizer 
adJustmente will usually requ ire that a small 
readJustment be made £or t h e reproducer output 
levels . At thie point , repeat t he Reproduce 
Amp Output Level AdJUetment procedure . 
(Step #9) . 

11. Serv o Motor Duty Cycle: 

Re£er to Figu re 3-26. Pin 9 0£ 
duty cycle test point and R313 
duty cycle. 

0303 u"'7 '187 ~ 0 
8 

U304 
14 

. U303 

DUTY CYCLE 
ADJUST 

F lg . 3 - 28 

P301 is 
controls 

0, 
Q 

P301 

t.he 
the 
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3-24 
II 

Attach an oscilloscope test probe to Pin 9 0 £ 
P301 . I ns ert a blank cartridge into the 
machin e and press the RUN switch. Observe the 
scope display . Th e servo motor duty cyc le 
should appear ae a 70% cycle , as illustrated 
by Figure 3-27. If adJust ment is needed, turn 
R313 u n til the scope d isplay equals Figur e 3-
27 . This e nds the procedure. 

1 VOLT PER 

DIVISION 

100% 

-
70~ I DUTY CYCLE 

+5 

0 .. 

Fig . 3-27 

12. Reproduce Cue Detect Senaiti vity: 

... 

Cue detection is digitally controlled 
and will operate from cue tones recorded in 
accord ance with NAB standards for frequenc y 
a n d l e vel tolerance . Cue detector sensitivity 
is designed around "standard" parametere. of 1 
kHz c ue tones at 160 nWb/m , using NAB formaL 
head tracks. Cue tone s r e cord ed outside of NAB 
level l i mits may cause improper c u e detector 
operation . Resis tor R127 on the Reproduc e 
Amplifier & Cue Detect PCB may require 
changing, depending on your master cue record 
l evel. Refer t o Figure 3-28 and Table 3 -2 for 
exact location and component loading 
i nformat i on . 
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R127 

Table 3 - 2 

R127 lOAOINO 

STEREO 5110 
MONO 820 

CAUTION 

Fig. 3-28 

RECORDER ADJUSTMENTS 

Ad Juatmenta to the recorder section should 
only be per£orfted AFTER ell reproducer 
odJu•t~•nt• hove been completed. Failure to 
eoaplete the reproducer •eotion £1r•t may 
reault in recorder Miaolign~•nt. Recorder 
od3uatmenta aoy be med• individuolly oa 
needed, or oa port of o regular •ointenenc• 
achedule. 

1. Record Heed Height & Zenith AdJuatment: 

Caution: Oeaagnetize ell gouge• 
BEFORE making any odJu•t~enta. Be 
careful to ovoid acratching the 
during odJuataent. 

ond tool• 
eapecially 
head f oe• 

Connect a 600 Ohm termination to the Left 
( MONO> channel reproduce output and connect 
the voltmeter across thie termination . Connect 
an appropriate termination to the recorder 
Line input and connect an audio oscillator 
a cross this termination. 

Figure 3-29 shows the location of the heads and 
adJustment screws on the head mounting block. 

3•25 
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Rough-In 
Head Height 

Head Zenith 

Record Head 
Rear Height Setacrew 

Record Head 
Front Height S et.crew 

AZIMUTH @ REC 

F. HEIGHT (@) PLAY --~-----

Reco r d Head Play Head 

Fig. 3-29 

Loosen (do not remove> the record <Rec> Front 
and Rear Height eetacrew locknuts. Place t he 
Tape Guide Height gauge on the deck and 
position i t in the record h ead tape guide as 
shown in Figure 3 - 30. 

I A+'I 1-0 lU~t IIAOOl 
-..o OOoti t ():tf 

,,• Ur.& '-'Ul'it 
ttf.~ I h.Al 

1H,.1N1'f OftK 

Fig. 3-30 

Alternately edJust, in equel emounta , the 
record Front & Rear Height setscrews until the 
nose of the gauge is approximately centered 
between the t o p of the upper head pole piece 
and the bottom of the lower head pole piece. 

Position the Zenith gauge, (or any gauge known 
to be completely square.>, near the £ace of 
the head a nd alternately adJuat the record 
Front & Rear Height setscrews until the face 
of the head is parallel to the gauge and 
perpendicu lar to the deck surface. Move t he 
Zenith gauge gently up against the face of the 
record head. Be very careful to avoid any 
scratching . If the heed i s perpendicular to 
the deck, there will be no gap visib l e between 
the gauge end the heed face. If e gap is 
visible , slowly edJuat , independently and in 
equal amounts, the record Front & Rear Height 
setscrews until no gap exists. 
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Flnal Height 
Adjustment 

IMPORTANT 

Final height adjustment is made by 
el ectrica ll y measuring the machine' s audio 
output l eve l While recording a reference tone 
and mak ing fine adJust ments to record head 
height. This procedure depends on accurately 
adJusted PLAY head height, which was done in 
an ear lier procedure. Adjustments are made t o 
head height by turning the Front ~n~ Rear 
Height setscrews small but equal amounts in 
the same direction. S ince adJustments to the 
Front or Rear Height setscrews may introduce a 
Zenith error, Zenith ~~~ fine Height 
adjustments may require repeated , alternating 
adJ 1..1stment unt i 1 r,o further i rnprove,,1e-r,ts in 
either may be made. 

At thi• point, deMognetiz• the heod• ond th• 
head block oaaeMbly to ovoid ony atroy 
~09netizotion. 

Set the aud io oscillator to 1 kHz, insert o 
blank 3.5 minute cartridge end start the 
machine in the RECORD mode . While monitoring 
the audio o u tput level on the voltmeter , 
edJust the Record Fron t & Rear Height 
setscrews in smell but equa l amounts £or 
maximum output as indicated on the meter . 
Recheck the head Zenith, and resdJuet if 
necessary, Q~fQ~~ tightening the setscrew 
locknuta. Once all measurements e n d readings 
are optimized, care£ully tighten the setscrew 
lockouts. Stop the cartridge and remove it. 
This ends the adJust ment. 

2. Record Head Aziauth AdJu•tment: 

Note: Changes in azimuth for the record head 
con reau l t in apparent error• in all 
reproducer• within a given ayat••· Any change 
in azimuth 0£ th• record heod ahould be don• 
ONLY AFTER all odJuatMenta are carefully 
checked and th• reproduce heod ie correctly 
OZilftut.h aligned. 

Attach GOO Ohm termina tions to the reproduce 
Le£t <MONO > and Right channel outputs and 
connect an oscilloscope across the 
termi nations. Attach 600 Ohm terminations to 
both recorder inputs and connect an audio 
oscillator ecroee the terminations. 

3-27 
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3 - 2 8 

Set the oscillator output to - 10 dBm. Insert a 
blank 3.5 minute c artridge, place the unit 
into RECORD SET mode, and adJuat the £rant 
panel record Level knob for a VU meter reading 
0£ - 10 dB . Start the machine in the RECORD 
111.ode . 

Loosen (do not remove ) the record head Azimuth 
setscrew locknut ( f igure 3-31> and adJust the 
setscrew for a maximum amplitude reading on 
the scope display. The scope gains may be 
ad Justed in equal amounts to increase 
amplitude of the display if necessary. 

Rep r oduce ( P lay) 
Head Azi muth Setecrew 

REC ® R. HEIGHT ® PLAY 

PLAY @ AZIMUTH @) REC 

Record Head Play Head 

Fig. 3-31 

R ecor d Head 
Azimuth Setecrew 

Set the frequency of the audio oscillator t o 
50 Hz. Slowly increase tone £requency while 
observing the scope display to determine if 
any phase shift occurs . If phase shift does 
occur, ad J ust the setscrew in the opposite 
direction to that in which phase shi£t 
occured. 

As the frequencies continue to increase, each 
subsequent azimuth edJ uetment will "fine-tune" 
the head assembly for accurate alignment and 
best overall results. At 16 kHz make a final 
adJuatment £or the best possible reading. Do 
not tighten the setscrew locknut yet. 

Repeat the procedure again and observe the 
scope pattern at all frequencies to determine 
1£ any phase shifting occurs. Once beet 
overall results are consistently obtained, 
c arefully tighten the setscrew locknut while 
monitoring the scope to insure that no change 
occurs. 

This ends the procedure. 
and remove it. Leave 
connected. 

Stop the 
all test 

cartridge 
equiprnent 
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IM PORT ANT 

3 . PrograM Rec o r d Bi a• AdJ u•tment: 

Note: This procedure will adJust program 
recording bias according t o generally accepted 
standards for commonly ev~ilable tepe 
£ormu letiona. The obJect is acceptable 
recording perforfkance, <ie; noise, distortion 
and frequency response>, from many of the tape 
oxide formulations in current use. However, 
due to the wide variety of tape formulation s 
available, recommended bias setting may differ 
from one tape formulation to the next. For 
more exact recording bias adJustment, consult 
the specificat ions provided by the tape 
manu:facturer . 

Attach a 600 Ohm termination to the reproduce 
Left ( ~ONO > channel output and connect the 
vo ltmeter across this termination. Attach an 
appropriate termination to the recorder LINE 
input and connect en aud io oscillator across 
thie termination . 

Insert a blank 3.5 minute cartridge and 
the machine in the RECORD mode . Ad J Uat 
audio oscillator output to 10 kHz at - 10 
as indicated on the front panel aeter. 

start 
the 
dBIII 

Locate R1107 on the Siae Amplifier PCB, Figure 
3-32, and adJust it for a maximum (peak > 
o u tput reading on the external voltmeter . 

R 11 08 R1107 

F ig . 3 -32 

Continue to adJust R1107 clockwise until the 
voltmeter indicates 2 dB below t he peak 
reading. Repeat this procedure £or the Right 
channel, usi ng R1108. 

Thi s ends the procedure. 
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4. Cue Record 8iaa AdJu•tment: 
------------------------------
Note: This procedure adJusts Cue 
according to generally accepted practice 
commonly available tape £ormulet1ons , 
yields acceptable per£ormance. However, 

' adJustment may vary slightly from one 
£ormulation to another. 

Bias 
for 
and 

t.his 

tape 

Connect a 600 Ohm termination to thP Left 
tMONO> channel output and dttac!t <'I v,::,ltmeter 
across this termination. Exchan9~ the cue play 
end the Left <MONO> proqram play h8,:1d 1e..-td.s .!;',O 

that the cue track audio informatio n may be 
reproduced through the normal progra m 
amplifier as follows: 

On the reproduce MQther PCB disconnect th~ 
Left <MONO> c hannel input < 1'510). Mr.,vt?- tl",o? <' 11e 

reproduce head lead connect0r tJSl2> tn tn~ 
Left <MON O) channel input connector <PS LO>. 

Insert a blanl~ 3.~, minute cartridge -'} n d i.:ot ort 
the machine 1n the RECORD mode. Press the 
Tertiary <8 kHz> cue s 1.11 tch an..:2 record a 
continuous 8 kHz tone. Locatt?. Rll 'H wh1-~h 
controls cue bias on the Bias Amp PCB . F1qur~ 
3-33 . 

R1131 

Fig. 3-33 

Usinq the voltmeter to monitor the audio beinq 
recorded on the cue track throuah the Lett 
\MONO) channel reproduce amplifier, 3d1ust 
Rll31 for a maximum (peak> output read1n•~. 
Continue ad1ust1nq Rll 31 clockwise, (bey ond 
peak reading> , 11nt1l the voltmet e r reads I 
dB. 

Now , alternately record a P11mary <l kHzl ond 
Tertiary U3 kHz) cu,:, ti.:011.,,. The ~ kl-f., t u 11e 

should be 1(1 dB lowe1.· .in lev el lha,1 t.h~ 1. \:llz 
tone. The 1975 NA B standard~. cal l fot Lr, rlR 
no m 1 n a l , - 9 dB max i m Ii m , - 1 3 c! B n, L n 11 m um • A" "l ll '!. t 
Rl131 until this level relallOn9hlp ,~ 
achieved. 

This ends t:.he procedure. 
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If you are continuing to the Cue Hester Level 
adJuatment, leave the heed leede in their 
present position . Otherwise, return the leeda 
to their ORIGINAL position. 

~. Cu• R•cord Maater L•v•l AdJu•t••nt: 

The c ue oscillator tones are generated by 
the microprocessor end are digitally 
controlled . The microprocessor determines the 
correct £requency. There is only one control 
to adJust the cue oscillator circuitry. Thie 
contro l sets the levels 0£ ell other cue tones 
in proper relationship to the Primary Cl kHz> 
tone. 

DELTA cue detect circuits are designed to 
detect NAB cue tones recorded et 160 nWb/m. If 
your machine i& &etup for program record 
l•v•l• oth•r then 160 nWb/m , it 1• 1aperat1ve 
that you underatand th• lev•l di££erenc•• 
between your nor•el program trecka and the 
atandard £luxivity of the cu• track. Since 
this adJustment procedure utilizes 
conventiona l program ampli£iere to measure cue 
track £luxivity, you must c alculate any 
differences that exist in dB, and compensate 
accord ingly. 

If your program track is setup to produce O 
dBm output at 160 nWblm, proper cue track 
edJustment will also produce O dBm output. I£ 
your program track is setup to produce O dBm 
output at 250 nWb/m, proper cue track 
edJustment will produce -4 dBm output. I£ 
your program track is setup to produce O dBm 
output et 185 nWb/m, proper cue track 
edJuetment will produce -.5 dBm o utput . 

Table 3-3 
Level Relationahip Table 

Program Track Calibration 

0 dBm Output At: 
2~0 nWb/a ...•..•.•.•... • .•..• quela •...•• -4 dB~ Output et 160 nWb/M 

0 dBm Output At: 
185 nWb/m .... ..•.......•.... equa la ..... -.5 dBm Output at 160 nWb /M 

S-31 
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3-32 

It 1• c r i t icol thot the cue record 
level o dJ u•t~ent be core£ully mode 
nWb/ m. Otherwiae i Mproper c ue 
operot ion Moy reault. 

t.rock 
t o 160 

detecto r 

The Prima ry cue tone must pla yba ck a t the s a me 
relative o u tput level as the l kHz reference 
tone <160 nWb/m ) used on the 1975 NA B standard 
alignment tape. 

Con nect t he voltmeter to the cue ~udio o utput 
lJl , Pins 9 & 14). Use the 1 k Hz cue record 
function on the DELTA IV front panel to record 
short 1 kHz tone b ursts. These tone b u rsts 
wi ll be indicated on the voltmeter. AdJuat 
R123 l , located on t h e Recorder Logic PCB­
Figure 3-34 , for a 500 mV RMS reading on the 
voltmeter. 

~I U1203 " · 

l[iml 

Fig. 3-34 

~u• ••c 
LEVEL 

R1231 

Veri fy t hat your a d Juetment is correct by 
e l ter natly reco rdi n g 150 Hz and 8 k Hz cue 
tones . All thre e cue tones should provide 
a p proximatel y equal readings on the vol tmeter . 
No t e that minor variation s in the 8 kHz 
reading may be adJus t ed by " t weaking " t he cue 
bias control for " flat.teat" performance as 
i ndicated on the voltmeter . 

Thia end the procedure . 

Note : An alternate method of setting the cue 
~ecor d master level would be to swap the Left 
(MONO ) program reproduce heed leads with the 
cue track head leads and use the program 
record end reproduce amplifiers to record end 
monitor the cue tones . Thia method allows 
continuous r ecording and repro ducing of tones 
without interaction £re m the cue detect 
circuitry . When the reproduce amplifier is 
adJusted to produce O dBm output at 160 nWb / m, 
a properly adJuated cue record circuit will 
also produce O dBm output at 1 kHz. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

6. Progro~ Record Equalization: 

Connect a 600 Ohm termination to the Left 
<MONO) channel 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 termination. 

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 order. AdJust the audio 
oscillator output level for a -10 dBm 
indication on the machine's output . as 
measured by the voltmeter. Locate 
potentiometer R1005, which controls Le£t 
<MONO) channel record equalization on the 
Record & Meter Amp PCB . Figure 3-35. 

R1005 

Fig . 3-36 

Switch the audio oscilla tor output to 10 kHz 
and adJust R1005 for a -10d8m i ndication on 
the voltmeter. Compare the l kHz and 10 kHz 
voltmeter readings by switching the audio 
oscillator £requency back and forth. I£ 
necessary, readJuet R1005 to produce a -10 dBm 
output level et 1 kHz and 10 kHz as measured 
on the voltmeter. 

Slowly move the audio oscill a tor frequency 
upward to 15 kHz and evaluate the voltmeter 
readings. I£ a difference 0£ more than +/- 2 
dB in response occurs, it may indicate theta 
readJuatment in bias ia necessary. Excessive 
bias <overbiaa) causes losses at high 
£requenciea . Likewise , underbias causes peaked 
response at high frequencies. 

3-33 
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3 - 34 

AdJustments should 
overall response from 
Repeat this procedure 
using R1006. 

be ma de for flattest 
1 kHz to 16 k Hz. 
for the Right channel 1 

This ends the proced ure. 

7 . Meter Ca libration : 

The following adJustments will be made using 
the two <2> recorder front panel meter switches 
<Black ) marked REC and PLAY, in conJunction 
with an internal slide switch located on the 
Record & Meter Amp lifier PCB. AdJustment 
potentiometers are also located on the Record 
& Meter Amp PCB. All adJustments should be 
performed in the order shown. 

R1015 

Fig. 3 - 36 

A. Pr09ro~ Play: 

R1022 

Depress the front panel PLAY meter switch. 
Connec t a 600 ohm termination across both 
program playback output terminals. 

Insert a O reference level tape Cl 
recorded on your master recorder> and 
the START button. AdJust Rl019 <Figure 
for O VU i ndication. 

kHz, 
press 
3-36) 

If tha unit is STERE01 repeat thi s procedure 
using Rl015 for calibrating the Right program 
meter f o r O VU. 

B. Nor ma l Record: 
Depress the PLAY meter switch. Insert a blank 
cartridge and place the machine into the 
record mode while recording al kHz tone. 
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AdJust the front panel level controls for a 0 
VU indic a tion o n the <Play) meters. 

Depress the REC meter switch and odJ ust R1022 
to obtain a O VU indication for the Left 
CMONO> channel meter . Repeat the procedure 
using R1018 for the Right channel meter. 

C. Pro gre M Sica: 
Conf i gure the meter s for reeding Program Bias 
by having NEITHER front panel meter switch 
depressed, and moving the interna l slide 
switch to the Rec . Biae (forward) position. 
Figure 3-36. 

Insert a blank c artridge . press the RECORD SET 
(red} and START <green > buttons. Ad Juet the 
Left <NONO ) program bias trimmer R1020 !or a 0 
VU reading on the Left channel meter . 

Repeat this procedure for the Right channel# 
using trimmer Rl016 . 

O. Cue Biea : 
Configure the meters for reading Cue Biae by 
having NEITHER front panel met er switch 
depressed, and movi ng the internal elide 
switch to the CUE position. 

Insert a blank c a rtrid ge and press the START 
<green> b utton. 

Press the TER ( tertiary - white) c ue &witch a nd 
edJust trimmer R1017 for a O VU reading on the 
Right £rant panel meter. 

E. Cue Pley: 
Leave the metering switches configured as £or 
CUE BIAS meter c alibration. 

Insert e blenk cartridge end press the START 
(green> button. 

Press the 1 kHz cue record <Black- ADD> s w1 tch 
and observe meter def l ection on the Left £rant 
panel meter. A meter deflect ion of 
approximately 3/4 second in length will be 
observed . The point at which the meter settles 
in the last 1/4 second is the point at which 0 
VU should be calibrated . AdJust trimmer Rl021 
to calibrate CUE PLAY metering to O VU . 

3-35 
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CAUTION CAUTION: 
BEFORE 
head•. 

HEAD REPLACEMENT 

Oelllagnet.ize 
beginning any 

all tool• and 
work on or 

f ixture• 
near t.he 

ITC Cartridge machines use strap-mount type 
heads, facilitating quick and easy replacement. 

Remove the head shield by unscrewing the two 
shield screws and spacers . Figure 3-37 . Secure 
the head block by reinstalling the right hand 
shield screw and spacer. 

Fig. 3-37 

Remove the two screws holding the head 
in place . Figure 3-38 . 

Fig. 3-38 

IIOLO-OOWN SCREW 

HEAD MOONTt NG STRAP 

CASE OF HEAD MOST SEAT 
SOUARELY AGAINST ST(P 

OF MOUNTING BlOCK 

strap 
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CAUTION CAUTION: Uae extreMe care wh•n 
and reconnecting heed cobl••• 
con be broken 0££ end the pin 
head coble con be bent if 
preaaure 1• exerted . 

Disconnect ond remove the old 
the new head end reconnect the 
Figure 3-39 £or the cable 
arrangement.> 

BLUE 

MONO HEAD 

Fig. 3-39 

diaconnecting 
The head pin• 

aocketa on th• 
exceaa1ve aid• 

head. Instoll 
cables. < See 

lead color 

STEREO HEAD 

Remount and faste n the head strap . Remove the 
right hand head shield screw and spacer from 
the head block, remount the head shield and 
reinstall both screws and spacers . 

Thia e nds the procedure. 

Note: A 
n•c•••ory 
replaced. 

COMPLETE c heck of alignment IS 
o£ter o heod 1• diaconnected end/or 

3-37 
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Section IV Routine Maintenance 

In sddition to per£orming adJustments and 
alignments described in Section III. a regular 
maintenence program will aid overall ~achine 
operation an help prevent potential problems. 
We recommend that you make the £ollowing 
information part 0£ your coMplete maintenence 
schedule. 

Kotor Lubrication 

The motor contains permanently lubricated ball 
bearings which require NO further lubric ation . 
Any sttempt to oil these bearings may cause 
premature motor £allure d ue to migration of 
oil into the windings and ultimately, 
breakdown 0£ the insulation material. 

The cross shaft assembly contains permanently 
lubricated. sintered bronze bearings. The 
solenoid plunger is coated with a £riction­
reducing, self- lubricating material . Ae with 
the motor bearings, any attempt to oil these 
parts will cause damsge, poor performanc e and 
possibly complete £allure. 

Heed Cleenera 

ITC recommends using ONLY isopropyl alcohol 
for head cleaning . After cleaning, all 
sur£scea should be dryed thoroughly ~~~~£~ 
mac h i ne operation is begun again . The use of 
cleaners containing orgenic-besed solvents 
such as acetone or ketone can severely daffiage 
or destroy rubber or plastic parts and other 
components. 

The use of aerosol propellants for head 
cleaning ie discouraged. Thia is due to the 
high likelihood 0£ the c leaner being blown 
into motor bearing assemblies and degrading or 
destroying bearing lubricants. 

1. Mechanical Haintenence Schedule : 

Deily-
-Inspect and, if necessary, 

heads with a cotton swab dipped in 
alcohol. 

clean the 
isopropyl 

-Clean the capstan she£t and pressure 
roller with a c lean c loth dipped in isopropyl 
alcohol. (Be care£ul not to allow any alcohol 

4-1 
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4-2 

to drip down into the motor.> Remove all 
traces of tape lubricant and tape oxide. 

Weekly or Monthly­
<Dependent on machine usage> 

-Check pressure roller pressure/solenoid 
adJustment. <See Section Ill> 

-Check reproduce and record heed 
azimuth. (See Section III> 

Biannualy-
-lnspect all internal assembl i es for 

dirt or dust buildup. If cleaning is needed, 
use a soft, dry brush to remove the buildup. 
Note: In some cases an air- gun or blower may 
be uaed for cleaning , but care should be 
exercised so that no debris i£ forced into 
adJacent parts. 

2. Electricol Kointenence Schedule: 

Daily or Weekly-
<Dependent on machine usage> 

-Degauss all heads and tape guides, 
carefully following the instructions for 
degauaaer use. 

Biannuely -
-Check end adJUat reproduce and record 

high frequency equalization. 
-Check and adJust program recording bias 

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

bias calibration. 
( All adJuat~ents i n Section III> 
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SECTION V - ELECTRICAL DRAWINGS 
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J2 

VOLTA GE REGU LATORS 

ARE HEAT SINKED TO 

CENTER SUPPORT PANEL. 

PLAY / RECORD INTERCONNECT 

TRANSISTOR IS HEAT SINK ED 

TO REAR PANEL. 

FIGURE 5-7 

831-0302 
DELTA 1-11 MOTHERBOARD 

OVERLAY 
5-18 

REMOTE 

BOARD LOADED FOR 120V OPERATION 

FOR 2 40V OPERA TION S EE TABLE BELOW : 

DESIGNATION 
NUMBER 

R502 

R503 

RSOS 

120V 24 0V 

100K 1/ 2W 330K 1/2W 

4 .7K 1W 20K 1W 
27 2W 4 7 2W 

NOTE: 

WSO 1 & W502 MUST BE CUT 

AT THE SAME TIME FOR 

PROPER OPERATION OF 

CUE DETECTORS WHEN HIGH 

SPEED OPERATION IS 

DEFEA TED 

W502 

CUT FOIL BACK SIDE 

FOR NO WIDE BAND 

ENABLE 

W 501 
CUT FOIL BACK SIDE 

FOR NO HIGH SPEED 

PLAY MOTHER BOARD 

831 - 0302- 003 120V 

831 - 0302- 0 13 240V 

wigfi
Stolen 2 Line Transparent
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DELTA 1-11 OUTPUT TRANSFORMER PCB 831 -0303 
PARTS LIST 

DELTA I / I I AUDI O OUTPUT PCB 
<Aeee•bly #831 · 0 303-013) 

TRANS f" ORIIERS 

T40 1 532 -001 1-000 TRANS f"ORII ER, AUDIO OUTPUT [ All- 9 72 4 ) 
T402 53 2-0011 - 000 TRANSFORIIER, AUD I O OUTPUT [ Al1 -9724 l 

STRAP PING 

W40l 4 27 - 0003 - 000 BUS WI RE, SOLID , # 24 AWG 
lo/402 427-0 003-000 BUS lo/IRE , SOLID , # 2 4 AlolG 
W40 3 xxx - xxxx - xxx PCB FOIL , <See Ta bl e Fo r Function> 

·1,140 4 xxx - xxxx - xxx PCB FOIL , <See Ta b l e Fo r Func ti on> 
1.140 5 427 - 0003 - 000 BUS lo/ I RE , SOLI D, # 24 AI.IG 
lo/40 6 427 - 0003 - 000 BUS WI RE, SOLID , #24 AI.IG 
W4 07 xxx - xxxx-xxx PCB FOIL , <See Ta bl e f"or Function) 
lo/408 xxx - xxxx - x x x PCB FOI L , <See Tab l e For Function> 
1.1409 427 - 0003 - 000 BUS lo/I RE , SOL I D, #24 AlolG 
lo/41 0 427 · 0003 - 000 BUS WIRE , SOLID , # 24 AlolG 
1.14 11 4 27-0003-000 BUS lo/ IRE , SOLID , # 24 AI.IG 
lo/4 12 4 27 - 0003-000 BUS lo/ I RE, SOLID , # 24 AlolG 
1.141 3 xxx - xx xx - x xx PCB FOIL , <See Tab l e f"or Function> 
lo/4 14 x x x - xxxx - x xx PCB FOI L, <Se e Ta ble For f u ncti o n) 

CONNECTORS 

P l 378-0057·000 CONNECTOR , XLR 3 PI N <11ALE> #NC 3 110 - V 
P2 378-0057-000 CONN ECTOR, XLR 3 PIN C11A LE> #NC 3 11D-V 
P40l 376 -0058-000 lol AFER , 6 POS ., LOCKING, #22 - 27-2061 

CAPACI TORS <TRANSFOR11 ERLESS> 

C40 1 6 97-0002-000 ELECTROLYTIC , NON- POLAR, 220 u f d , 16V 
C402 697 - 0002 - 000 ELECTROLYTIC , NON-POLAR, 220 ufd, 16V 
C403 697-0002 - 000 ELECTROLYTIC , NON- POLAR , 220 u f d , lGV 
C40 4 697 - 0002 - 000 ELECTROL YT! C, NON- POLAR, 220 u f d , 16V 

5-21 
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NT 

Co401 

220 I W401 
P401 

16V x\ 

[ ·~ T 

W403 

CHANNEL C403 
INPUT 220 

LEFT 

3 @ 16V W407 
X T 

I 
I W405 

\ NT 

2 $NC 

I 

◄ $NC 
NT 

* !., C402 

I 220 
I W402 

5$ 

16V I 

[ 
X \ T 

W40◄ 

* CHANNEL C◄04 

INPUT I 220 

RIGHT 

W406 

e@ 16V 
X T 

I 
, ~406 
I 
I NT 

IMPEDANCE TABLE 

CHANNEL 
LOAD IMPEDANCE 

LEFT RIGHT 

W403 (XT) W404 (XT) 
800 OHMS 

W407 (XT) W406 (XT) 
W / TRANSFORMER (S) 

W413 (BC) W414 (BC) 

W403 (XT) W404 (XT) 
150 OHMS W407 (XT) W408 (XT) 

W / TRANSFORMER (S) W409 (AC) W4 10 (AC) 
W411 (BO) W412 (BO) 

600 OHMS 

W/ 0 TRANSFORMER (S) 
W401 (XNT) W402 (XNT) 

(75 OHMS DRIVING W405 (XNT) W406 (X NT) 

POINT IMPEDANCE) 

' • 

1 • 

T401 

It 
T.f02 

NOTES: 

9 , 10 

• 8 

• 6 

•' \ 
B \ 

W409 

' I 
W413 '; 

/\ 

C I W411 

I 
D / 

/ 

1. ALL RESISTORS ARE 1/4 WATT DESIGNATED IN OHMS UNL ESS 
OTHERWISE MARKED. 

2 . ALL CAPACITOR$ ARE DESIGNATED IN MICROFARAOS LINLESS 
OTHERWISE MARKED. 

3 . COMPONENTS MARKED WITH ( II ) ARE NOT USED IN MONO MACHINES. 
4 . WE RESERVE THE RIGHT TO MAKE CHANGES ANO IMPROVEMENTS AS 

TECHNOLOGY PROGRESSES. 

P1 

XLR 

It 
P2 

XLR 

LEFT 

CH ANNEL 
OUTPUT 

RIGHT 

CHANNEL 

OUTPUT 

NOTE: 1. STRAPS W◄03. W404, W,407, w•oe, W413 ANO W◄ U ARE FOILS ANO 
MUST BE CUT AS REQUIRED. 

2. IF FOIL OR WIRE STRAP IS NOT LISTED IN TABLE BLOCK, IT MUST BE REMOVED. 

FIGURES-10 

831-0303 
DELTA 1-11 OUTPUT TRANSFORMER PCB 

SCHEMATIC 
5·23 
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FIGURE 5-11 

co 

831 -0297 
DELTA Ill POWER COMPONENTS PCB 

OVERLAY 
5-26 

HIGH VOLTAGE SHIELD REMOVED , 

TO SHOW COMPONENTS. 

\ HIGH VOLTAGE 

\ SHI ELD 

BOARD LOADED FOR 120V OPERATION 

FOR 240 V OPERA TION SEE TABLE BELOW. 

DESIGNATION 

NUMBER 120V 240V 

R703 100K 1/ 2W 330 K 1/ 2W 

R706 4 7K 11'1' 20K 1W 
R707 27 2W 4 7 2W 

R7 10 100K 1/ 2W 330K 112W 
R713 4.7K 1W 20K 1W 
R714 27 2W 47 2W 
R7 17 100 K 1/ 2W 330 K 1 / 2W 
R720 4.7K 1W 20K 1W 

R721 27 2W 4 7 2W 

M IDDLE P .C . CARD G UI DE 

272 - 0036 - 0 0 3 

DELTA Il l POWER COMPONENTS BOARD 

831 - 0297 - 0 03 DOM ESTIC 120V 

831-0297 - 0 13 EXPORT 24 0V 

wigfi
Stolen 2 Line Transparent
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0 705 

2 N 58 16 

CR7 13 

1N4005 
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+ sv BOTTOM (DECK C ) 

A 7 19 

10K 

R7 18 

150 

12 0 V OPERA TION 
BOARD LOADED FOR TAB LE BELO W: 

PERATION SEE ' FOR 240V 0 

t
ESIGNATIO N 

NUMBE R 

A 703 

L R 706 

L R 7 07 

L R 7 10 

L R 713 
[ A714 

[ R71 7 

I R720 

120V 

100K 1/2W 

4.7K 1W 

27 2W 

lOOK 1/2W I 
4 7 K 1W 

27 2 W 

100K 1/2W 

4 .7K 1W 

I_ R 72 1 J 27 2 W J 

2 4 0V 

330K 1/2W 

20K ~ 

4 7 2 W 

330 112w-

20K 1W 

4 7 2W 

330K 1/ 2W 

20K 1W 
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4 

R703 

R706 

~704 

;ip~~ Lr< 

CR709 

1N 5231B 

-< 

CR708 

1N4005 

2R 0 704 

1 T IP50 

3 HEA T S IN K 

5 

8 

27 - --r-, 

NOTES: 

~ CR7 12 

1N523 1B 

R720 

CR7 15 

l N 523 1B 

' B:~::: 
3 HEAT SINK 

l ~=:,';. 
J 706 

1 2 

~ 07 12 
I f--- TIP50 

3 HEAT SINK 

IN OHMS W A TT DESIGNATED IS TOAS ARE 1/ 4 

1. ALL RES ERW ISE MARKED. N MICROFA RAD$ 
UN LESS 0 TH DES IG NATE D I 

AC ITORS AR E 

2. ALL CA: O T HERWISE MARK E D. KE CHANGES ANO 
3 

~~L ::SEAVE TH E A l~~~H: ~~;GY PROGRESSES. . IMPROVEMENTS A S 

0 
6 

9 

10 

1 1 

BLACK 

WHITE ] 

S O LE N O ID 
SHIELDED PAIR 

BROWN SOLENOID COMMON 

B L ACK 

WHITE ] 

SOLE NOID 

SHIELDED PAIR 

TO P (DE CK A ) ] 

MI DD LE (DECK B) 

3 B OTTOM (DECK C ) 

F IL TEA 

CAPS 

B L AC K 

WHIT E ] 

B L ACK 

BLACK 

B L ACK 

SOLE NOID 

S HIELDED PAIR 

SHIELDS OF 

SOLENOID 

SHIELDED PAIRS 

FIGURE 5-1 2 

831-0297PONENTS PCB OWERCOM 
DELTAIIIP SCHEMATIC 5-27 
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DELTA Ill OUTPUT TRANSFORMER PCB 831-0254 
PARTS LIST 

DELTA III AUDIO OUTPUT PCB 
C Aaae■bly #831 · 0254 -013) 

TRANSFORMERS 

T601 532-0011 - 000 AUDIO OUTPUT Al! - 9724 
T602 532-00ll-OOO AUDIO OUTPUT A!! -9724 
T603 532-0011 - 000 AUDIO OUTPUT Al! -9724 
T604 532-00ll-OOO AUDIO OUTPUT AK -9724 
T605 532- 0011-000 AUDIO OUTPUT AK-9724 
T606 ~32-0011 - 000 AUDIO OUTP UT AK -9724 

CONNECTORS 

PlA 378- 0057-000 CONNECTOR, XLR 3 PI N <KALE > #NC 3KD-V 
P2A 378- 0057- 000 CONNECTOR, XLR 3 PI N CKALEl #NC 3KD-V 
Pl8 378-0057-000 CONNECTOR , XLR 3 PIN CKALE> #NC 3KD-V 
P2B 378-0057- 000 CONNECTOR, XLR 3 PI N CKALE> #NC 3 KD-V 
PlC 378-0057- 000 CONNECTOR, XLR 3 PIN Cl!ALE) #NC 3KD-V 
P2C 378- 0057-000 CONNECTOR, XLR 3 PIN CKALE> #NC 3KD-V 

STRAPPI NG 

W601 427-0003 - 000 BUS "1IRE, SOLID, #24 AWG 
W602 4 27-0003-000 BUS WIRE, SOLID, # 24 A"1G 
W603 427-0003- 000 BUS WIRE, SOLID, #24 AWG 
"1604 427-0003- 000 BUS lolIRE, SOLID, #2 4 AWG 
"1605 427- 0003-000 BUS "1IRE, SOLID, #24 AWG 
lol606 427-0003 - 000 BUS lolIRE , SOLID , #24 AlolG 
W607 427- 0003-000 BUS lolIRE, SOLID, # 24 AlolG 
lol608 427 - 0003-000 BUS "1IRE, SOLID, #24 AWG 
lol609 427 - 0003-000 BUS WIRE , SOLID , #24 AlolG 
W610 427-0003-000 BUS WIRE , SOLID, #24 AWG 
W6ll 4 27 - 0003-000 BUS WIRE, SOLID, #24 A"1G 
W612 427-0003-000 BUS WIRE, SOLID , #24 AWG 
W613 427- 0003-000 BUS WIRE , SOLID, #24 AWG 
W614 427 - 0003-000 BUS WIRE , SOLID, # 24 AWG 
W615 4 27-0003 - 000 BUS WIRE, SOLID, # 24 AWG 
W616 427-0003- 000 BUS WIRE , SOLID, #24 AWG 
W617 427 - 0003-000 BUS WIRE, SOLID , #24 AWG 
"1618 4 27 - 0003-000 BUS WIRE , SOLID, #24 AWG 

CAPACITORS CTRANSFORKERLESS> 

C601 697-0001-000 ELECTROLYTIC , NON -POLAR, 220 ufd , 16V 
C602 697-0001-000 ELECTROLYTIC, NON-POLAR , 220 ufd , 16V 
C603 697- 0001 - 000 ELECTROLYT IC, NON- POLAR, 220 u:!d , 16V 
C604 697-0001 - 000 ELECTROLYTIC, NON- POLAR , 220 ufd , 16V 
C605 697 - 0001 - 000 ELECTROLYTIC , NON-POLAR, 220 ufd, 16V 
C606 697 - 0001 - 000 ELECTROLYTIC, NON- POLAR, 220 ufd , 16V 
C607 697- 0001 - 000 ELECTROLYTIC , NON- POLAR, 220 u£d , 16V 
C608 697-0001-000 ELECTROLYTIC , NON-POLAR, 220 ufd, 16V 
C609 697- 0001-000 ELECTROLYTIC, NON - POLAR , 220 ufd, 16V 
C61 0 697-0001-000 ELECTROLYTIC, NON-POLAR, 220 ufd, 16V 
C6ll 697-0001-000 ELECTROLYTIC , NON- POLAR, 220 ufd, 16V 
C612 697 - 0001 - 000 ELECTROLYTIC, NON -POLAR, 220 u£d , 16V 

MISCELLANEOUS 

13 
325-0254-003 
382- 0019-000 

PCB, AUDIO OUTPUT TRANSFORMER 
PIN , KALE, PCB, #R62 - 3 

DIII 

5-29 
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W613 (BC) W 61 4 (BC) 

W603 (BD) W604 (BD) 

W605 (AC) W606 (AC) 

150 OHMS LOAD W 609 (BD) W610 (8D) 

IMPEDANCE W611 (AC) W612 (AC) 

W615 (BD) W61 6 (BD) 
W6 17 (AC) W618 (AC) 

TRANSFORMERLESS 

CAPACITORS 

600 OHMS LOAD C601 C602 
NOTES: 

3 

3 

2 

3 

IMPEDANCE C603 

(75 OHM S DRIVING C605 

C604 

C6os 
1 ALL RESISTORS ARE 1/ 4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED 

2 ALL CAPACITORS ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED 
POINT IMPE DANCE) C607 C608 3 . COMPONENTS MARKED (* ) ARE NOT USED IN MONO MACHINES 
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TOP DECK 
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MIDDLE DECK 

RIGHT CHANNEL OUTPUT 

(DECK BJ 

BOTTOM DECK 

LEFT CHANNEL OUTPUT 

(DcCK CJ 

BOTTOM DECK 

RIGHT CHANNEL OUTPUT 

(DECK CJ 

C609 C610 4 . WE RE SERVE THE RIGHT TO MAK E CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES 
C611 C612 
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DELTA Ill REGULATOR PCB 831-0283 
PARTS LIST 

(9/85) 

DELTA Ill REGULATOR PCB 
( Aaae~bly #831-0283-003) 

DIODES 

CR901 
CR902 
CR903 

CAPACITORS 

C901 
C902 
C903 
C904 
C905 
C906 

575 - 0007 - 000 
575- 0007 - 000 
5 75-0007 - 000 

686-0009-000 
686 - 0009- 000 
680 - 3163- 033 
686 - 0009- 000 
680 - 3163-033 
686 - 0009 - 000 

lN4005 
1N4005 
1N4005 

CERAHIC 
CERAHIC 

DISC, . l 
DISC , . 1 

POLYESTER FILH. 
CERAMIC DISC , • l 
POLYESTER FILM, 
CERAMI C DISC, . 1 

ufd, 25V 
u!d , 25V 

.33 ufd, 63V, 5 ,. 
ufd, 25V 

.33 u.fd , 63V , s .. 
u fd, 25V 

VOLTAGE REGULATORS~ MOUNT ING HARDWARE 

VR901 605 - 0020 - 000 
VR902 605 - 0010 - 000 
VR903 605-0011 -000 

3 61 3 - 0014-000 
3 352- 0004-000 

CONNECTORS 

P904 
J 901 
J902 
J903 

376- 0069- 000 
380- 0062- 000 
380- 0062-000 
380-0062-000 

MISCELLANEOUS 

2 300-0099-000 
2 350-0604-000 

VOLTAGE REGULATOR, HC78T05CT , •5V, T0220 
VOLTAGE REGULATOR, HC7815CT, •15V, T0220 
VOLTAGE REGULATOR , HC7915CT , -15V , T0220 

I NSULATOR , T0- 220 
SCREW , 6-32 X 114, NYLON, SLOTTED , R. HD. 

WAFER, 22 POS. , HFASl00 - 22 
SOCKET , 3 PIN, 10-18-2031 
SOCKET , 3 PI N, 10-1 8 - 2031 
SOCK ET, 3 PIN , 10-18-2031 

SPACER , 6 - 32 X 1 /4 X l/4 LONG, HEX, HA LE/FEHAU 
SCREW, 6 - 32 X 1/4, PHIL . , PAN HD., 

5.33 
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~

3
3
3

V f J902 f 215 V 

20~( -.......--1~ 
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.33 . 1 

83V 25V 15 
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13 ~-------- --- -
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7915 

>-- ... --------------, 16 

IN4005 

CR903 12 

L-- --- ---- --- -+------ ---- - ---, 1-4 

1. ALL CAPACITORS ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED. 

2. WE RESERVE THE RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES. 
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FIGURE 5-16 

831 -0283 
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DELTA Ill INTERCONNECT PCB 831-0291 
PARTS LIST 

CONNECTORS 

.1801 
J802A 
.18028 
J802C 
P80 3A - 8 -C 3 
P80 4A - 8 -C 3 
P80 5A - 8 -C 3 
P806 
P807 
P808 
P809 
P810 
P811-13 3 

KISCELLANEOVS 

DELTA I II INTERCONNECT PCB 
CAaaeab ly #831-0291-003) 

380- 0144- 000 CONNECTOR, PC CARO EDGE, 
380-0143-000 CONNECTOR, PC CARO EDGE, 
380-0143-000 CONNECTOR , PC CARO EDGE, 
380- 0143-000 CONNECTOR , PC CARD EDGE, 
376-0033-000 WAFER, 3 PCS., LOCKING, 
376-0033-000 WAFER, 3 POS., LOCKI NG, 
376-0033-00 0 Wl'.FER, 3 PCS., LOCKI NG, 
376-0058-000 Wl'.FER, 6 PCS., LOCKING, 
376-0057-000 WAFER ,, 16 PCS., LOCKI NG , 
376-0057-000 Wl'.FER, 16 POS . , LOCKI NG, 
376-0057-000 WAFER, 16 POS. , LOCKI NG, 
376-0057-000 WAFER, 16 PCS., LOCKING , 
382-0019-000 PIN, "ALE, PCB, #R62-3 

PCB, I NTERCONNECT DIII 

DUAL 28, 0 .125 
DUAL 18, 0 .156 
DUAL 18, 0 .156 
OVAL 18, 0.156 

GOLD, #22 - 29-2031 
GOLD, #22 - 29 - 2031 
GOLD, #22 - 29 - 20 31 
#22-23-2061 

# 22 - 23- 2 161 
#22-23- 2161 
#22 - 23- 2 161 
#22-23- 2161 

325-0291-003 
4 350-0417-000 
4 370-0403-000 
2 375- 0003 - 000 

SCREW, 4-40 X 5/8, PHIL, Pl'.N, ZP 
NUT, 4-40 X 114, KEPS HEX, STEEL , NP 
TERHINAL, #4 , BENT, LOCKI NG 

5.37 
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FIGURES-17 

831-0291 
DELTA Ill INTERCONNECT PCB 
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DELTA Ill REMOTE CONNECTOR PCB 831 -0311 
PARTS LIST 

CAPACITORS 

CH,01 

RESISTORS 

R1601 
R1602 
R1603 
R1604 
R1605 
R1606 

I NTEGRATED 

U1601 
U1602 
U1603 

DIII REl1DTE CONNECTOR BOARD 
<AeeeMbly #831 - 0311 - 003) 

686-0009- 000 

630-0047-000 
630-0047 - 000 
630-0047-000 
630-0047 - 000 
630-004 7-000 
630 - 0047-000 

CIRCUITS 

607-0009-000 
607 - 0009 - 000 
607 - 0009- 000 

CERAM I C DISC, . 1 ufd, 25V 

CARBON FILN, 220 OHl1 , 1/4 w, 5" 
CARBON FILl1, 220 OHl1, l /4 w, 5 ,. 
CARBON FILN , 220 OHN, 1/4 w, 5,. 
CARBON FI LN, 220 OHN , l /4 w, 5 " 
CARBON FI LM, 220 OHM, l/ 4 w, 5 ,. 
CARBON FILM , 220 OHM , l/4 w, 5 ,. 

75451, DUAL PERIPHERAL AND DRIVER 
75 451, DUAL PERIPHERAL AND DRIVER 
754 51 , DUAL PERIPHERAL AND DRIVER 

CONNECTORS & SOCKETS 

U1601 613-0007- 000 SOCKET , IC , 8 PIN , DIP 
U1602 613 - 0007-000 SOCKET , IC , 8 PIN , DIP 
U1603 613-0007- 000 SOCKET , IC , 8 PIN, DIP 

JlA 380-0172 - 000 SOCKET, 15-PIN D-SUBNINIATURE HDP - 20 
JlB 380- 0172- 000 SOCKET, 15-PIN D-SUBNI NIATURE HDP-20 

<ANP #74 5057 - 3) 
<AMP #745057-3) 

JlC 380- 0172-000 SOCKET , 15- PI N D- SUBMINI ATURE HDP - 20 CAM P # 7 4 5057- 3> 
P1601 376-0059- 000 
P 1602 376-0059- 000 
P1603 376-0059-000 
P1604 376-0065- 000 

MISCELLANEOUS 
325-0311-003 

WAFER , NON- LOCKING, 16 POS. , RIGHT 
WA. FER, NON - LOCKI NG, 16 POS . , RIGHT 
WAFER, NON- LOCKI NG, 16 POS. , RIGHT 
WAFER, LOCKI NG, 3 POS . CHLSSl00- 3 ) 

PCB, REMOTE CONNECTOR, DIII 

ANGLE (22-23-2161) 
ANGLE (22-23-2161) 
ANGLE (22-23-2161 ) 

5·41 
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SECTION VII - CHANGE INFORMATION 

To maintain the f inest possible equi pment performance, ITC is 
constantly wo r k ing to incorporate new technology and improvement s into 
our p r oducts. Occasionally , due to scheduling and p rint i ng confli c ts, 
these changes may not be i mmed iately i ncluded in instruction manuals. 
Chan g e information which is not yet a permanent part of the manual will 
be noted in the following section . 
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