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TO: 

RE: 

All ITC Customers 

,r~~oo~~~ro[L 
~~00\Y/~~~ 
~~~@001ro1r~@~ 

(Please forward to Engineering Department) 

Returned Equipment and Components Policy 

Dear Chief Engineer : 

ITC's objective is to offer the best possible service 
to our customers. This objective carries through to any 
equipment that is returned for service--whether it's under 
warranty or being charged to the customer . Occasionally , 
however, we ' ve found that our ability to provide this high 
caliber of service is hampered by our receipt of assemblies 
and machines without the customer's prior contact with ITC. 
Special procedures have been developed to allow expedient 
repair of customer returned items . However , our system only 
works when we have been notified by the customer that an item 
will be returned. 

Here ' s how you can help : 

1. If a problem is encountered with an ITC machine, 
call our Technical Service Department collect, 
at 309 - 828 - 1381 . Most often , the problem can be 
diagnosed over the telephone and the necessary 
replacement part(s) can be shipped .. . often the 
same day . In most cases, this is the fastest and 
least expensive method of making the repair for 
both the customer and ITC . 

2. If the problem can ' t be remedied via telephone 
conversations, ITC will gladly repair the defec
tive item and return it to you. All we require 
is notification from you that the item will be 
returned. 

082978LC 

■• IOTEROATIOOAL TAPETROOICS CORPORATIOO 

I z•zs SOUTH MAIN STREET• BLOOMINGTON, ILUNOIS 6 1701 

Tl:LEPHONE: 3 0 9-8 28-1381 

810 - 0008-000 
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3. When returning an item or machine for repair, 
please take a moment to: 

A. Wri t e a note and describe the problem 
as fully as possible . 

B. Be sure to include on the list your name, 
call letters or company name, and phone 
number . 

4 . Package the item securelyl Often we receive 
items that have sustained shipping damage . 
Occasionally, the damage is sufficiently exten
sive as to prohibit repair . ITC is not liable 
for shipping damage. Also , we strongly recommend 
that complete machines be returned in their 
original packing material . If you don ' t have 
the proper shipping materials , ITC can supply 
them. It takes longer but it is better to be 
safe than sorry. Remember--you are responsible 
for shipping damage. 

5 . Return the machine with prepaid shipping via your 
choice of transpor tation. If necessary, ITC will 
offer suggestions on methods of shipment. 

6 . It is an excellent idea to insure the parcel. 
Declared val ue can be obtained from the appropriate 
ITC price list. 

It is our sincere hope that you will assist us in t his 
matter . When an item is returned without our prior knowledge, 
every customer suffers. 

Thank you for your cooper ation. 

082978LC 810-0008- 000 
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POWER SUPPLY CIRCUITRY 
FOR 

PD- II RECORDER/ REPRODUCER 
ESL-IV ERASER/SPLICE LOCATORS 

General Descript i on 

Al l I n terna tio nal Tapetr onics Corpor ation PD- I I Series 
Recor der/Reproduce r s a nd ESL- IV Eraser s/Spl i ce Locators now 
i ncorpora t e an inpr ov e d vo l tag e r egul a t o r c i rcui t in the 
power suppl y porti on of the machi ne . This rev ised c i rcuitry 
offers g r ea t er transient i MMun i t y and allows for substan
tially greate r fluctuations i n the A. C. line vol tage . 

Circuit Descr iption 

This circuitry accepts direc t cur rent fron the power 
tra nsforme r, r ectifiers and t he 10 0 0 11FD filter capacitor , 
and th r u t he act i on of UI ( MC7805CT) , provides a r egulated 
posit i ve 23 vol t s ( nominal) for use by other circuits in the 
mach i ne . UI is a three terninal integrated ci r c uit voltage 
regulator with a specified outpu t voltage of +5 vol ts 
( r efere nced to Pi n 2 on t he device) . 

I n this spec i fic application, Pi n 2 of UI is referenced 
at a point t hat is +1 8 volts above true ground . Th e r efore , 
the regul ated voltage f r on the power supply is +18 volts plus 
+5 vol t s , or , +23 vol ts referenced to ground . The input of 
the regulator is thus capable of withstanding as n uc h as +58 
volts D. C. allowing najor l ine voltage s urges with no danger 
of regulator fa i lure . 

•· inTeRnATIO0AL TAPETRO0ICS (ORPORATIO0 
I 2425 SOUTH MAIN STREET • BLOOMINGTON, IUINOIS 61701 

TELEPHONE: 309-8 28 -1381 

l00978LC 1 811-0067- 001 
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Component 
PD-II ESL-IV 

Tl 
CR101 
CR102 
CR103 
CR104 
CR2 
CRl 
ClA 
Cl02 
R2 
R102 

100978LC 

Tl 
CR108 
CR109 
CRllO 
CRlll 
CR2 
CRl 
ClA 
Cl03 
R2 

PARTS LIST 

(Revised) 

ITC Part Number 

526-0002-000 
57S-0007-000 

" 
" 
" 

577-0006-000 
698-0004-000 
687-0006-000 
630-0057-000 
626-0239-000 
376-0002-000 
613-0014-000 
352-0004-000 

2 

Description 

Transformer, Power A1l4991A 
Diode, IN4 00S 

" 
II 

" 
" 

Diode, Zener 1~4746 
Capacitor, Dual 1000 HFD, 50 volt 
Capacitor, 220mfd, 25V, Electrolytic 
Resistor, 560 ohm, 1/4 watt 5% 
Resistor, 100 ohm, 1/2 watt 10% 
Strip, Terminal Smith 
Insulator, Mica ~ransistor 
Screw , Nylon 6-32 x 1/4 slot 

811- 0067-001 
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THE ITC INSTRUCTION MANUAL 

International Tapetronics Corporation man
ua ls a re written with the intent of assisting the 
reader-use r towa rd a better understanding of ITC 
equipment. Most instruction ma nuals are seldom 
read except in the time of crisis when equipment 
malfunction is suspected . When this happens, the 
manua l is usually missing or a t best difficult to 
locate. To start with, pl<>ns<' find a convenipnt spot 
to keep thi.~ mnmrnl. 

We at ITC have tried to p roduce a useab le 
rnnn11al. But being human, we are subject to the 
fra ilties of behavior. Therefore. should you dis
cover anv errors or omissions. or should you wish 
to contribute any recommendations, please send us 
your comments. We at ITC will be most appre
ciative. 
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SECTION I 

INTRODUCTION 

A. CE ERAL DESCRIPTION 

The ITC Series ESL JV Cartridge Tape 
Eraser/Splice Loeator is designed to provide an 
automatic unit which prepares NAB Type AA (nee 
t)'P" A) cartridges for recording. This unit is cap
able nr automaticall~, and uniformly erasing re
t'orded materials from and/or locating the splice in 
an NAB end less loop cartridge. Eithe r of these two 
operating mnde'> can lw selected individually or 
t'an be comhin<'d in the sequ<'ncc prPviously men
tioned. 

The printed circuit electronics include the 
latest silicon/solid state diodes, transistors and 
integrated c·irc·uits. The series regulated power 
supply is an integrated c ircuit in a T0-220 case. All 
switching anti logic is performed with solid state 
eomponents. No relays are used. 

S('veral other features improve the ease and 
relbbility of operation and serviceability. The ITC 
ESL lV units are designed with a removable top 
cover which facilitates c leaniniz;, maintenance and 
adjustment. A fu ll-swing pressure roller is con
neck'd to the actuating solenoid by a mechanical ly 
simple chain linkage with a scre•.v adjustment for 
pressure roller/capstan pressure and parallelism. 
Air d::imping of the solenoid is adjustable with a 
nf'f'dl" va lve. Thr d irect-capstan, 1750 RPM 
induction drive motor with precision machined 
shaft provides optimum tape drive. Alignment of 
the splice sensor is si mplified by easy access to all 
moving parts of this assembly. 

B. SPECIFICATJO S 

Power: 117 volts AC, 60 Hz, SO Watts 
Continuous; 625 volt amperes 
intermittent (at peak erasure) 

Tape Speed: 

Splice 
Detection 
Sensitivity: 

Tape 
Capacity: 

F:rase Depth: 

Start Time: 

Cycle Time: 

Ambient 
(Operating) 
Temperature: 

Mounting: 

Dimensions: 

Weight: 

ESL IV SERIES 

25-29 inches per second (direct 
drive, high speed motor with e lec
trolyzed shaft and instrumPnt
type permanently luhricnted hall 
bearings) 

Senses splicing tape thkkness of 
½ mil or greater 

NAB size AA (nee size A) car
tridges 2 seconds to I 01/i minutes 
w ith I mil lubricated tnp<' ,1t 71h 
JPS 

45 dB or better from O dBm -
SO to l 5,000 Hz 

Depends on ai r damping adjust
ment on solenoid 

For complete Eraser/Splice Loca
tion Cycles: 

Minimum Any length 
tape loading IS seconds 

Maximum 
70 Sf'C, tape loading 35 seconds 

IO½ min. tape 
loading 180 seconds 

55 degrees Cent ig rade (131°F.l 
maximum 

All units supplied as desk top 
mounting 

5¼ in. high (add 3/8" for rubbt'r 
feet) - l S in. deep 5¾ in. widr 

17 pounds 

Page 1-1 
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SECTION II 

INSTALLATION AND OPERATION ESL IV SERIES 

- A. UNPACKING C. BEFORE OPERATION IN ITIAL TESTS 

• 

Remove the ITC cartridge eraser/splice loca
tor from the shipping ca rton and inspect the unit 
for da mage. All packing materia l must be reta ined 
if a cla im for shipping damage is to be filed: and, 
therefore, should be kept until installation has been 
completed in case concealed da mage is discovered . 

B. INSTALLATIO 

The ESL IV ca rtridge eraser/sp lice locator is 
built for desk top mounting. A minimum of two 
inches of space should be provided above the ma
chine for adequate ventilation. Foreign material 
such as records or pa per shou ld not be placed on 
top of the mach ine. UNDER NO CIRCUM
STANCES SHO ULD PRE-RECORDED CAR
TRIDGES OR OPEN REELS OF TAPE BE 
PLACED ON TOP OF THE MACHINE. 

0 

F 2 'FI 
6 AMP. I AMP. 

SLO-BLO SLO-BLO 

0

00 

Before operating the ITC ESL IV unit. deter
mine that the capstan motor shaft and sp lice sen
sor mechanism a re free and work easily. Check to 
see that the control PC card is properly seated in 
the mother board. Exa mine the line fuses to insure 
that they a re of the cor rect values and placed in the 
correct ( respect ive) fuse holders (see Figure 2- 1 ). 
Insure that the line frequency and voltage are cor
rect before p lugging in the AC cord. Insert the AC 
power cord into an appropriate socket a nd depress 
the lower microswitch on the deck. The capstan 
motor should run. Now depress the upper micro
switch on the deck and the ready lamp on the stop 
switch will light. If either of these conditions does 
not occur do not attempt to run the machine with a 
cart ridge inserted. 

FIGURE 2·1 

D. CONTROL SWITCH ES AND INDICATORS 
(See Figure 2-2) 

Cartridge Switch (Upper): T h is ca rtridge 
sensing microswi tch provides a " ready" indication 
to the machine's control circuit a nd illuminates the 
indicator lamp in the "stop" switch. The upper 
cartridge switch must be activated in order for the 
machine electronics to be started. 

Cart ridge Switch (Lower): This cartridge 
sensing microswitch controls the d irect d rive cap
stan motor in the machine. The lower cartridge 
switch must be activated in order for the capstan 
motor to be started . 

·sta rt switch: The start switch is used to ener
gize the machine's pressure roller solenoid and put 
the tape in motion. The indicator la mp in the start 
switch shows that the machine is in a " run' ' 
condition. 

Stop Switch: The stop switch can be pressed 
to stop the tape drive system. (Remember that un• 
less a ca rtridge stops automatically, it may not be 
erased properly and/or the splice may not be in the 
desired position.) The indicator lamp in the stop 

Page 2-1 
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switch shows that a cartridge has been properly 
loaded and the machine is " readv" to be sta rted. 

Mode Select Switch: The m~de select switch is 
needed to select or command one of three possible 
operational sequences for the machine. When this 
three position toggle switch is placed in the upper 
position. the machine only erases. Placing the 
toggle in the center position enables both the auto
mat ic erase and splice locate functions. The lowest 
switch position permits only the splice locate func
tion to be enabled. 

Erase Indicator Lamp: The erase indicator 
lamp shows when the magnetic erase field is pres
ent. Furthermore, the· intensity of the lamp is 

START 
SW ITCH 

STOP 
SWITCH 

directly proportiona l to the strength of the erase 
field. 

E. OPERATING PROCEDURES 

To prepare a cartridge for fuhirP rpcording: 

I. Select the center position (erase/splice 
locate) of the mode select switch. 

2. Insert the recorded tape ca rtridge into the 
right hand side of the cartridge slot. 

3. Check to see if the ready lamp (stop 
switch) is illuminated, indicating that the 
cartridge has been properly inserted and 
that the machine is ready for operation. 

ERASE 
LAMP 

MODE SELECT 
SWITCH 

FIGURE 2·2 
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4. Press the start switch momentarily. The 
tape drive system will be started, and the 
tape motion will continue until the eraser 
has cycled and the splice locator automat
ically stops the machine or until the stop 
switch is pressed. 

To erase a cartridge only, 

1. Select the upper position (e rase on ly) of the 
mode select switch. 

2. Follow prior steps 2, 3, and 4. Tape mo
tion will continue until the eraser has 
cvcled and a n internal electronic timer 
stops the machine or until the stop switch 
is pressed. 

To locate the splkP in a cartridge only, 

I . Select the lowest position (splice locate 

only) of the mode select switch. 

2. Follow· prior steps 2, 3, and 4 . Tape mo
tion will continue until the splice locator 
automatically stops the machine or until 
the stop switch is pressed. 

A general provision in the operation of the 
machine is that a cartridge can only be erased a 
single time by pressing the start switch. This pre
vents unintentiona l secondary erasures of the same 
cartridge. To re-erase the cartridge. it must be re
moved from the deck and re-inserted. 

ln contrast to the erase cycle, the splice locate 
cycle can be reactivated any number of times with
out withdrawing the cartridge from the machine. 
This feature assists in the alignment of the splice 
locating mechanism . 
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SECTION Ill 

PRINCIPLES OF MECHANICAL OPERATION ESL IV SERIES 

A. CAPSTAN DRIVE 
Proper high speed drive of cartridge tape 

without abusing e ither the tape or moving parts 
within the cartridge dem ands the use of a carefully 
designed transport system. In a cartridge, the tape 
pulls from the cente r and w inds back on the out
side of an endless loop of tape. Therefore, the tape 
must slip upon itself as the cartridge plays. This 
slipping action does not occur a t an even ra te and 
the tape tends to jerk as it pulls from the center of 
the hub. Also, the tape is coated with a lubricant 
which reduces drive fric tion . One means of im
proving tape drive would be to use a la rger pres
sure roller. However. this is not possible since there 
is insuffic ient clearance in the bottom of the ca r
tridge for a la rger rolle r. Increasing the s ize of the 
capstan results in the improved ta pe drive required 
for a high speed system. The use of a 1750 RPM 
direct-drive motor resu lts in a la rge capstan diam
ete r (.3 162) to prov ide approximately 4 times (30 
lPS) norma l (7.5 IPS) speed. Dependent upon tight
ness of the tape stacking, a minimum tape speed of 
25 IPS to maximum tape speed of 29 lPS is 
achieved. 

With a la rge capstan, directly driven , ex
tremely effic ient tape drive can be achieved if the 
tape is not permitted to slip between the pressure 
roller and capstan. In the ESL IV, this problem is 
eliminated by machining the shaft to a very high 
polish (4 m icro inch finish or less) a nd then blast
ing the shaft w ith a luminum oxide pa rticles. This 
causes a rantlom roughened patte rn which pro
vides the same positive tape drive provided b} 
standa rd ITC cartr idge machines. A solution to 
hold ing the roughened pattern and not permit! ing 
it to wea r off is accomplished with a process called 
electrolyzing which provides a shaft finish life of 
approxi mate ly five years. This resistance to shaft 
surface wear is very important for a tra nsport sys
tem wh ich works continuously in the high speed 
wind moci<•. 

B. PRESSURE ROLLER LINKAGE 
T he chain assembly w hich causes the pressure 

roller to contact the motor capstan is a very simple 
mechanical concept w hich has a design life in ex
cess of a mill ion operations. For proper tape d r ive 
a t high speeds, the pressure roller cross shaft must 
have much g reate r turning torque as the roller con
tacts the capsta n. l n the ESL IV, the required 
torque is achieved by using a very simp le but re
liable spring loaded cha in and sprocket. The cor
rect pressure between the motor capstan and pres-
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sure roller is achieved by adjusting the spring ten
sion of a plunger loading spring to the point where 
the plunger just bottoms. This loading spring pro
vides constant pressure and accurate pa rallelism 
between the motor capstan and pressure roller. 
This adjustment is accomplished by the screw 
which attaches the loading spring to the plunger. 

The solenoid and pressure rolle r action of the 
ESL IV machine is extremely quiet in its operation. 
The only sound emitted is the slight "tick" pro
duced as the plunger strikes the bottom of the sole
noid. The speed and resultant noise of this assem
bly is controlled by a needle valve a t the rear of the 
solenoid. 

C. TAPE GUlDE ASSEMBLY 
The ESL IV tape guide assembly conta ins a 

precision tape guide of non-magnetic materia l 
which is rigidly supported and will not lose align
ment. This guide prevents the moving tape from 
skewing w hen it comes into co11lacl with the p rcs
su re roller. 

D. SPLICE SENSOR 
Many methods a re ava ilable for sensing the 

splicing tape in an NAB endless loop ca rtridge. 
Severa l of these approaches requ ire that recorded 
information be on the tape in order to sense ab• 
sence of the information as the splice passes. This 
general method is not suited fo r the ESL l V d ue to 
the automatic e rase function preceding the splice 
locating operation. Consequently. ITC has devel
oped and employed a tota lly unique electro.me
chanical de tector which locates the splice by sens
ing the change in overa ll tape thickness between 
normal ca rtridge ta pe and splic ing tape overla)'ed 
on cartridge tape. As the cartridge tape tra vels :i t 
high speed through the transport. no mechanica l 
deflection is produced in the sensor mechanism. 
However, as the tape splice t ravels through the 
transport, the pressure roller is deflected . This de
flec tion is transmitted through the c ross shaft to a 
magnet. An electrica l signal is produced by the 
a rmature in response to the mechanical deflection 
of the magnet. By feeding this signal to the elec
tronic splice detector c ircuit of the ESL IV, the 
transport stops the tape movement just after the 
s plice has p assed through the tra nsport and beyond 
the rela tive position of a playback head w ith re
spect to the cartridge. Long life and dependable 
operation with a minimum of maintenance is the 
basis of design of the ESL TV Series CartridgC' 
Erase/Splice Locator. 
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SECTION IV 

MECHANICAL ADJUSTMENTS 

A. GENERAL MECHANICAL 
I FORMATION 

The ITC Cartridge Tape Eraser/Splice Lo
cator is designed to provide reliable rugged me
chan ics which require a minimum of simplified 
adjustment: 

I. Motor 
2. Chain Linkage/Solenoid Assembly 
3. Tape Guide 
4. Splice Sensor Assembly 

B. MECHANICAL TOOLS AND 
EQUIPMENT 

The following tools are recommended for 
comprehensive adjustment and maintenance of the 
mechanica l portion of the ESL IV unit: 

1. Capstan shaft locator gauge - ITC Pa rt 
#830-0007-00 l 

2. T ape Height Gauge - ITC Part #830-
0003-001 

3. A set of Allen wrenches of various sizes 
4 . An assortment of Phillips and flat blade 

screwdrivers 
5. Open end wrenches - sizes 3/8" and 

9/ 16" 

C. CAPSTA SHAFT (MOTOR) POSITIO 

While the adjustment procedure outlined be
low will norma lly be required only if the motor has 
been removed, a check for proper positioning of 
the capstan should be part of the regular mainte
nance schedule. 

I. Temporarily remove from the deck assem
bly the splice sensor actuator bracket and 
cartridge hold-down spring. Both parts 
can be easily lifted From the deck after first 
loosening and removing the proper screws. 
After both parts are lifted from the deck, 
complete access is given to the motor 
mounting screws. The actuator armatu re 
is factory mounted and should not be re
mooed from the actuator b racket. 

2. Remove the rubber pressure roller and 
place the round steel capstan shaft locator 
gauge on the p ressure roller shaft as shown 
in Figure 4-1 . 

3. Loosen the motor mounting screws and 
manually press the steel capstan shaft 
lo_cator gauge against the capstan shaft. 

4. While squeezing the steel tool gauge and 
the capstan shaft together, position the 
capstan shaft as shown in F igures 4-1 and 
4-2. The steel tool must lie fla t against the 
capstan shaft to make the pressure roller 
shaft parallel w ith the capstan shaft. This 

377JCF 

ESL IV SERIES 

parallelism of the two shafts is necessary 
in assuring correct operation of the splice 
locator mechanism. 

A slight off set between the two shafts a I
lows the tape to come into contact with the 
capstan shaft after the pressure roller. This 
offset permits the tape to slightly "wrap" 
a round the capstan shaft for more positive 
drive through the high speed transport. 
(See Figure 4-2.) 

5. Tighten the motor mounting screws and 
recheck the adjustment. 

6. Leave the capstan shaft locato r on the 
pressure roller shaft as shown in Figure 4-
1. The locator will be used in following 
steps for pressure roller adjustment. 

CAPSTAN SHAF T 

CAPSTAN SHAFT 
LOCATOR GAUGE 
830- 0 0 07- 0 01 

-~ CAPSTAN SHAFT 
L0CAT0" GAUGE 
830 -0001-001 

FIGURE 4•1 

FIGURE 4-2 
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D. PRESSURE ROLLER -
SOLENOID ADJUSTMENT 

This adjustment is made a t the factory a nd 
should not normally have to be readjusted unless 
the motor assembly or the cha in pulley is replaced . 

1. Check to see that the pin p rotruding from 
the cross shaft clamp is inserted into the 
seventh (counting from the solenoid plun
ger) link of the rolle r chain as shown in 
F igure 4-3. 

2. Visually check the position of the magnet 
a nd clamp. T he magnet must be para lie] 
with the pressure roller shaft. The cross 
shaft clamp must rotate freely in its slot 
w ithout binding. If realignment is re
q uired , loosen the clamping screws (see 
Figure 4-3) a nd reposition the cross shaft 
clamp on the cross shaft. 

3. Manually depress the solenoid p lunger. 
When the solenoid plunger hits bottom 
(plunger strikes the solenoid seat) the loca
tor gauge should be held fla t against the 
capstan shaft by the plunger loading 
spring. 

4 . If the plunger cannot be bottomed , or if 
the p lunger bottoms before the locator 

E. SOLENOID DAMPING 

The air damping of the solenoid is controlled 
by the adjustment of the set screw at the rear end 
of the solenoid seat . The speed of the solenoid oper
a tion is proportional to the speed a t w h ich a ir is 
a llowed to move through the small hole on the 
underside of the solenoid seat. The noise of the sole~ 
noid operation shares the same rela tionship. See 
F igure 4-4 for parts location. 

I. Turn the damping screw c lockw ise to re-

SOLE NOIO 
RETURN 
SPRING 

gauge contacts the capstan, loosen the 
solenoid plunger locknut. bottom the 
solenoid plunger , and rotate the plunger 
until a visib le tens ioning of the plunger 
loading spring (see Figu re 4-3) is observed. 

SPR I N G 

FIGURE4-3 

CROSS SHAFT 

CL AMP 

duce or counter-clockwise to increase the 
speed of the soleno id operation. 

2. C heck the adjustment by inserting a ca r
tridge or "wedging' ' the microswitches as 
in Subsection G-4 and starting the ma
chine. Repeat the adjustment as required. 

3. Damping should a lso be adjusted to mini
mize the " tick" as the solenoid plunger 
bottoms during norma l operation. 

FIGURE4-4 
AIR DAMPING 
ADJUST 
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F. TAPE GUIDE ADJUSTMENT 

ESL JV Series units use a tape guide to pro
vide the best tape guidance outside the cartridge. If 
tape skew is to be prevented during high speed 
winding conditions, the guide must be positioned 
correctly. 

I. Remove the cartridge hold-down spring as 
in Subsection C. Check the positioning of 
the tape guide by advancing the tape 
height gauge into the tape guide as shown 
in Figure 4-5. The gauge shou ld advance 
ful ly into the tape guide without friction, 
while resting flat on the deck - not tilted 
as shown by the dashed line (or its oppo
site) in Figure 4-5. Before using the tape 
height gauge, it should be demagnetized. 

2. If adjustment of the guide is required, 
loosen the two screws holding it to its 
guide mounting b lock. 

3. Keeping the tape height gauge fla t on the 
deck, position the tape guide as shown in 
Figure 4-5. 

a. Keep the tape guide positioned so tha t 
it just comes into contact with the sides 
of the he ight gauge. 

b. Keep the tape guide vertica I. Normally 
the bottom edge of the tape guide's 
mounting surface should rest on or very 
near the surface of the <leek plate. 

4 . Tighten the tape guide mounting screws 
and check the adjustment. 

be expected. This device is factory adjusted, but 
should be checked according to the recommended 
maintenance schedule to assure reliable operation 
{Section IX, B). If adjustment becomes necessary, 
the following procedure should be used. The a lign
ment procedure must be completed before Final 
adjustment of the electrical sensor is made (see 
Section VII, C). For assistance in performing the 
procedure refer to F igure 4-6. 

I. If Section IV. C to E. has been performed, 
reinstall the splice sensor actuator bracket 
but do not tighten. 

2. Place the capstan shaft locator gauge on 
the pressure roller shaft as in C-2. While 
manually holding the gauge against the 
capstan shaft, position the actuator 
bracket so that there is a uniform gap of 
approximately .0 I inch between the arma
ture and the magnet. {See Figure 4-6.) 
Tighten the two mounting screws. 

3. Remove the steel locator gauge and re
p lace the rubber pressure roller on its 
shaft. The steel washer goes on the bottom 
and the nylon washer goes on the top just 
under the retainer c lip. 

ACTUATOR 
BRACKET 

5. The s lot in the tape guide is .250+0.000 CAPSTAN 

-0.00 l SHAFT ------

inch wide (actual tape wid th is .2 48 + 
0.000 inch). The w idth of this slot can also 
-0.002 
be prope rly gauged with the tape he ight 
gauge. The arm on the gauge should ad
vance fully into the slot without friction. 
There should be no room for noticeable 
movement of the tool in the slot. 

Adjustments obtained with the tape height 
gauge should be accurate to less than .00 I 
of an inch - much better than that ob
tained with most inexpensive optical aids. 

TAPE HEIGHT GAUGE 
930- 0003- 00 I 

DECK 

FIGURE4·5 

C. SPLICE SE SOR ADJUSTME T 

Alignment of the splice sensor mechanism is 
mandatory if reliable detection of tape splices is to 
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MAGNET 
GAUGE 

FIGURE4·6 

4. Insert a small strip of paper between the 
switch arms and switch cases of the micro
switches on the deck. O nce the contacts of 
the switches have been closed by the paper 
"wedge," push the start button to energize 
the solenoid. 

5. Check for excess mechanical vibration b) 
placing a fingertip lightly on the magnet 
while the machine is running. If c·xccss 
vibration does exist. repeat Subsection D 
until it is brought to a minimum. 

fi. Observe the gap betwec•n tht• :1nnutt11·1· 
and the magnet as the mnC'hinc is running. 
The gap should be nearly tlw anw as the' 
gap observed in Step G-2. In no t·ase 
should lhe magnet actuall y to11ch lhC' 
armature. 

Page 4-3 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

.. 

7. After proper location and spacing a re 
achieved, retighten the two mounting 
screws of the actua tor bracket. 

8. Set the splice detector sensitivity adjust
ment as described in Sect ion VI 1-C. 

For best performance and the least m ainte
nance problems. the mechanical adjustments to 
the ESL IV should be performed in a carefu l, 
orderly manner. While rugged . the various me
chanical members are by no means indestructible; 
therefore, due ca re should be used not only in 
ma intenance but a lso in everyday use of the 
machine . 
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MECHANICAL DRAWINGS 

STOP 
S WITCH 

SECTION V 

ESL-IV CARTRIDGE ERASER/SPLICE LOCATOR 

FIGURE S-1 

ESL-IV SERIES 
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ESL•IV CARTRIDGE ERASER/SPLICE LOCATOR 

FIGURE 5·2 
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FAST RAMP 
R223 

PHASE TRIM 
R231 

CONTROL 
ELECTRONICS 

SPLICE 
DETECTOR 
SENSITIVITY 
R253 

POWER 
ELECTRONICS 
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ESL-IV CARTRIDGE ERASER/SPLICE LOCATOR 
TOP VIEW 
FIGURE 5.3 

CIA 
CIB 
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ESL•IV CARTRIDGE ERASER/SPLICE LOCATOR 
REAR VIEW 

FIGURE 5-4 

~---AIR CAMPING 
AOJUST 

LI 
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UI 
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j 
ESL-IV DECK-EXPLODED VIEW 

FIGURE 5-6 

SYMBOL PART NUMBER DESCRIPTION 
I 350-0420-000 Screw. 4-40 xi, Phillips 

panhead 
2 392-0001-000 Switch, cartridge 

(micro) 
3 350-0402-000 Screw, 4-40 x 3/16, 

rlathead 
4 30 1-0001 -0 I I Spring. cartridge hold 

down 
5 304-0001-01 I Support, tape guide 
6 360-0401..000 Washer, steel, H x 1/4 

X )/32 
7 272-0002-001 Guide, tape (r.h.) 
8 350-0403-000 Screw, 4-40 x 3/16, 

Phillips panhead 

9 350-0620-000 Screw, 6-32 x 1 /4. 
Phillips truss 

10 272-0001 -001 Guide, cartridge 
11 353-0031-000 Screw, 8-32 x I, button• 

12 267-0019-004 
head socket cap black 

Deck. ESL-IV 
13 350-0418-000 Screw, 4-40 x 5/8, 

Phillips flathead 
14 300-0043-000 Spacer, 3/8 0.D., 170 I.D .. 

18 X 3/8 
15 452-0001-000 Motor, high speed 

induction 
16 5 14-000 1-000 Coil, erase AM7776 
17 253-0054-00 I Block, erase coil 

mounting 
18 350-0633-000 Screw, I 0-24 x 23/ • 

19 296-0001-00 I Cross shaft 
20 282-0001-000 Pin, roll, 318 x I /16 
21 353-0002-000 Screw, socket cap, 

6-32 X )/2 
22 25I-0014-000 Bearing, 5/16 1.0., 3/8 

0.0. x 1/2 length 
23 359-0002-000 Washer, nylon, 5/16 1.0. 
24 262-00 I 1-002 Clamp, cross shaft 
25 449-0001 -00 I Magnet 
26 296-0004-00 I Shaft, pressure roller 
27 360-1005-000 Washer. steel 
28 2 91-0003-00 I Roller, pressure 
29 359-0006-000 Washer. nylon 
30 289-0002-000 Ring. shaft retaining 
31 301-002 1-000 Spring, solenoid return 
32 282-000 1-000 Pin, roll 
33 350-1002-000 Screw, I 0-24 x 3/8 , 

34 4 77-00 13-000 
Phillips panhead 

Solenoid assemblr 
35 340-1001-000 Nut, hex, 10-32 x 3/R 
36 264-0001-00 I Clevis, screw (solcno1d) 

linkage) 
37 30 1-0036-000 Spring, plunier loading 
38 2ii-000 I -00 I Chain, solenoid linkagt' 
39 490-0001-00 I Actuator 
40 254-0052-002 Bracket. act 11atnr 
41 360-0401 -000 Washer. s led, #4 x 1/4 

X 1/32 
42 340-0402-000 Nnt, hex, 4A0 x 1/4, 

43 350-0609-000 
1.inc plall•d 

Sc·rew. fi-32 x 3 S, 
l'hillips p.111lw,ul blal·k 
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SECTION VI 

PRINCIPLES OF ELECTRICAL OPERATION ESL IV SERIES 

- A. GENERAL 
The ESL IV Series Ca rtridge Tape Eraser/ 

Splice Locator is desig ned to providf' long service 
and dependa ble operation. Factors w hich contrib
ute to this are simplic ity of design, selection o f high 
qua lity compone nts. pro pe r ventilation , and con
st ructio n which provides ease o f maintenance. 
Both e lectrica l a nd the rmal s ta bility a re assured 
thro ug h the libera l use o f feed back in discrete tir
cuits. Integrated circ uits are used where they can 
be employed for best performance. 

The electro nics for the ESL IV a re contained 
a lmost entire ly o n two ca rds. a fixed mo the r board 
and one plug-in printed c irc uit card. All circ·u it 
trimming contro ls are located o rt the plug-in ca rd. 
E lectrical components too la rge for mounting on a 
printed c ircuit card a re firmly mounted o n the ma
chine chassis and/or deck. Inte rconnectio n o f these 
components is m ade on the PC mothc0 r hoard . 

Advantages of Operation 

I . T ota l solid state control 
2. In tegrated c ircuitry 
3. Modular construction 
4 . Switching provided for varia tio n~ of opera

tiona l seque nce. 

Figure 8-3 illustrates the complete e lectronic 
schematic layout for the ESL IV Eraser/Splice 
Locator. T h is c irc u it design m ay be div ided into 
five circuit divisions: 

I . low voltage and moto r powe r supply; 
2. control logic; 
3. eraser ra mp control; 
4 . spli ce detector; 
5. e raser phase contro l 

The purpose of each c ircuit subsection can hr 
described briefl y as follows: 

1. The purpose of the power supply section of 
this machine is to supply AC line voltage 
to the capsta n m oto r, labeled MI . and 40 
volts (su r~e) DC, and 24 volts DC respect
ively to the transport solenoid and the C'0n
trol ele('tron iC's. 

2. The control logic· is dcsign<'d to rnnl rol I he 
logica l srqurn cf' of opc·ration in tht" 
machint'. in otht'r words, this cin·uil ry 
initiatC's the sl.1rl. slop f'11r1clions. 

3. Eraser ramp coutrul is d<'o.;ig1wd lo prnvidt' 
au a nalog sirnululio11 for ullinwlt· coulrol 
of lhC' flux fic•ld in lh<· C'rnsrr <'Oil. This suh
sc>clion a lso contains lhl.' nec-essar, control 
ll)gic lo pro, idc the corrl'ct seq.uencc of 
o peration resulting in the a n a log 
s imulntion. 

4 . The spli ce detector converts an e lectrical 
pulse into a s ig na l w hich stops the ma
chine upon detectio n of a splice in the end
less loop cartridge. The amplitude of the 
electrical pulse is increased by an e lectr0-
mechanica l detector m ounted on th<' 
tra nsport deck. 

S. E raser phase control converts the analog 
si mulation from the e raser ramp control 
into a direct means by which the flux fie ld 
of the eraser field mav be controllf'd. Tn 
othe r w o rds, the erase~ phc1se control sub
sectio n is the tlirect powf'r interface lo th<' 
e rase coil. 

To understand the total operation of the ESL JV. it 
becomes necessary to describe the opera tio n of 
each circuit subsectio n. 

B. MOTOR A D LOW VOLTAGE 
POWER SUPPLY 
The ESL IV obtains 60 Hz. 117 volt AC 

power from the distribution m a ins. T his is trans
ferred to the m achine v ia a line cord with third 
conducto r g rounding. AC powe r overloads are 
protected against by fuses F l a nd F2. Fl provides 
fusing for bo th the low voltage pow e r supply and 
the capstan m otor wh ile fuse F2 provides protec
tio n for erase coil L3 . Once past fuse Fl , the AC 
powe r prov ides drive for the split-phase, ca pacitor 
start, induc tio n mo tor Ml. This moto r provides 
tape drive o n the transpo rt. lt is started by the clo
su rc of switch S4, which is located on the transpo rt 
deck. S4 is closed upon insertion of a cartridge into 
the machine. In paralle l w ith the capstan moto r is 
transformer Tl. The m a ins a re connected to the 
primary of transformer Tl while the secondary of 
Tl feeds i.nto a full-wave rectifier w ith chassis 
common ground. Capacitor C A l filters the full
wave rectifier AC a nd feeds into U I , an integra ted 
voltage r egulato r. From pin 3 of U 1, filtered a nd 
regulated 24 volts DC is fed across capac ito r CI 03 
to pins 12 & 13 of card edge connector JI . C I 03 
provides high frequency suppression at the output 
o f the regulator. Diode CR 111 provides a return 
path fo r any charge on C I 03 when the machine is 
unplugged. This diode p rotects the regula tor from 
damage due lo reverse current flow. 

In para llel w ith the voltage rcgul.:i to r c· ir('uit 
i,; the· circu it to supply power lo I. I , the pressure 
roller solenoid , which is mounted on thP transport 
deck. Full-wave rectified AC is filtered by capaci
tor Cl B. ft also provides cha rge to quickly pull u p 
the pressure roller (connected to pressure roller 
solenoid LI ) whPn the solenoid is firs t ene rgized . 
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R l 09 and C 104 provide a transient suppression 
network for the pressure roller solenoid LI. The 
ground going control line for the solenoid is con
nected to card edge connector J l at pin 18. 

C. CONTROL LOGIC 

The control logic of the ESL IV is in a non
energized state until cartridge switch S3 is closed 
by the insertion of a cartridge into the machine. 
When S3 is closed. it provides a chassis ground 
which is then transferred to pins 21 and 22 of ca rd 
edge connector J 1. Pins _2 1 and 22 interconnect the 
ground bus of the entire cont rol ca rd. Now the con
trol card sees a completed DC circuit. Completion 
of the DC circuit sets the controlling transistors 
into the proper states fo r operation. Q20 l is 
initially in the off state, due to momentary reverse 
biasinJ?; by capacitor C20 I . Consequentl y, Q202 is 
a lso off. Q203 is likewise off due to momentarv 
reverse biasing by capacitor C202. Since Q203 is 
in the off state, no base drive is provided to Q204. 
Q204, therefore, is also off. However, Q205 is in 
the on state due to base drive received through re
sistors R209 and R210. Because Q205 is in the on 
state, a g round path is provided for ready lamp 12. 
Current therefore flows through the ready lamp 
and it remains lit. Q206 is in the off state because 
base drive for this transistor is diverted through 
transistor Q205. 

Q206 has its base tied to ground through re
sistors R2 I 3 and R2 I 4. When the start switch SI is 
momentarily closed, a path is provided through 
R206 for base current from transistor Q203. Q203 
therefore turns on, supplying base drive to tra nsis
tor Q204. When Q204 turns on, several alternate 
functions occur simultaneously. Continuous base 
drive for Q203 is provided through R206, CR204, 
and Q204 to ground. This flow of current will 
provide continuous base drive to transistor Q204. 
Therefore, these two transistors latch into the on 
state because Q204 is on and its collector is essen
tially at ground pr tential. Q204 and CR2 l 3 can 
supply a path for .~urrent to flow through the sole• 
noid L l. CR2 I 3 causes the machine to turn on in 
the normal way even if a cartridge has been in
serted prior to plugging in the machine. Diode 
CR2 l l in parallel with Q204 is a free wheeling 
pass element to suppress destructive inductive kick 
from the pressure roller solenoid. Thus, the pres
sure roller in the transport pulls up into contact 
with the capstan shaft which is running, since deck 
switch S4 has been previously closed by the inser
tion of a cartridge into the machine. A ground path 
is provided for a run lamp 11 through diode 
CR206. The ready lamp 12, which was previously 
lit, is now extinguished because its current path is 
interrupted. This interruption occurs because 
Q205 is turned off, its base drive being diverted 
through CR205 and Q204. 
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Three additional functions occur due to the 
turning on of Q204. Since Q 205 has been turned 
off , base drive is now enabled to flow into transis
tor Q206. Because Q206 is turned on. the light 
driven resistor LDR201 is now enabled. Notice 
that current does not yet flow through the LOR. it 
is simply placed into the enabled mode. Addition
ally, the point between resistor R2 12 and K2 13 is 
at suffic ient potential to supply drive to transistor 
Q2 l 7 in the splice detector subsection. As long as 
Q2 l 7 is on. the splice detector is disabled. This 
momenta ry disable a llows the pressure roller to 
come into contact with the splice sensor without 
turning the machine off. 

An additiona l cla mp out path is provided into 
the machine; however, since in some strapping 
options it is not in use. Q2 l i must be provided to 
cover all operational variations. Q2 17 is disabled 
only as long as current flows through capacitor 
C2 17. As soon as C2 17 is charged Q2l7 wi ll then 
turn off, once again enabling the splice detector 
subsection, unless the auxiliary circu it just men
tioned is also disabling the detector. 

The last of the three a<lditional operations 
triggered by the turning on of Q204 is centered in 
transistors Q201 and Q202. As Q204 turns on, a 
current path is provided th rough CR202. This 
diode, in conjunction with resistor R204 , provides 
a base current pa th for transistor Q20 l . As Q20 I 
turns on. it provides base drive through resistors 
R201 and R202 for tra nsistor Q202. Therefore, 
transistors Q20 l and Q202 latch one another into 
on states. Since Q20 I is now in an on state, it p ro
vides + 24 volt DC through the ramp timer enable 
line to the eraser ramp cont rol subsection. 

D. ERASER RAMP CONTROL 

Please recall that LDR201 is now in a ready 
state to be energized. As 24 volts DC is applied 
through the ramp timer enable line to eraser ramp 
cont rol, its sequence of operation begins. 

Integrated circuit timers U201 and U203 are 
set into the correct initial states. Initially, timer 
U20 I is set so that a path for current flow through 
pins 6 to 7 occurs. When 24 volts appears at pin 1 
of precision timer U203 through resistor R24 I , the 
timer is set so that a path for current flow does not 
exist. Pin 6 is at plus potential. Because base drive 
exists in transistor Q2 l I , it is turned on, and its 
collector is essentially at ground. The lamp of the 
LOR, however, is not turned on yet, since diode 
CR208 protects against current flow through the 
lamp fi lament. Recalling that pin 7 of U20 I is at 
24 volts, a 24 volt drop occurs across resistor 
R2 l 7. biasing Q208 on and Q207 off. Q208 
receives forward bias through resistor R2 l 8 and 
provides for emitter drive of R225, R227, Q209 
and consequently Q2l0. The emitter drive from 
Q208 positively charges C206 through R225 and 
R227. At the same time, since Q2 l O is on, the lamp 
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of the LDR20J is now turned on. Because the lamp 
of the LDR is on, the resistance of the LDR is now 
very small. Q209 and Q2 l O are in darlington con
figuration, so that the required base drive for 
Q209 is small. Resistor R233 is provided as a bal
last resistor in parallel with the lamp of LDR201. 
Even though Q2 l O is turned on very hard, current 
flow th rough the lamp of the LDR is controlled, 
consequently limited by resistor R230. The lamp of 
the LOR remains on within current limits provided 
by R230, until precision timer U20 l changes 
states. The timing interval for U20 I is controlled 
by R2 l 5. R2 l 6 and C203. After U201 changes 
states, pin 7 of this timer goes from + 24 volts to 
ground, 0 volts. Because there is no longer any base 
current flow to transistor Q208, Q208 turns off. 
Transistor Q207, however, now turns on since 
base current may flow through resistor R220, 
C204 and R2 l 7. Q207 wi ll remain on only as long 
as current flows through capacitor C204. When 
capacitor C204 charges to a positive voltage, 
Q207 will turn off. This charge loop provides for a 
positive going pulse from the collector of Q207. 

T his positive pulse enters pin I of timer U202. 
Pins 6 and 7 of this timer, which had been initially 
set in an open state, now provide a current path. In 
other words. pin 6 of U202 approaches ground po
tential. A discharge path is therefore provided for 
C206 through R226. An alternate discharge path 
is provided through R228 a nd R266, however. 
Since the series resistance of R228 and R266 is 
much larger than the resistance of R226, the capa
citor will discharge more quickly through R226. 
Timer U202 will only remain in an on condition 
until it is turned off by t iming components R222, 
R223, C205 and R224. While the timer is on, a fast 
discharge path is provided to capacitor C206. 
After the timer tu rns off, only a slower discharge 
path is provided to this capacitor through series 
resistors R228 and R266. 

The consequence of th is fast and then slow 
discharge is to transition Q2 l O through its active 
region at d iffering speeds. A fu rther consequence 
of this action is to turn off the lamp of LDR20 l in a 
non-linear (piecewise-linear) fashion. The non
linear shutdown of the lamp, however, provides for 
a near linear characteristic from the resistive out
put of this LDR. 

After the lamp turns off, timer U203 com
pletes its timing cycle. The t iming cycle of th is 
timer is controlled by components R234, R235 and 
C207. When the timer times out, pin 6 goes from a 
positive voltage to ground. Base d rive is then 
denied to transistor Q 21 l , which now turns off. 
Since this transistor turns off, its collector goes to a 
posit ive voltage. Since the collector of Q 2 l l has 
now gone to a plus voltage, consequently Q2 l 2 is 
turned on. The collector of Q2 l 2 goes to ground. 
LDR20 l is clamped off t hrough d iode CR208. Th is 
is purely a p reventive action , s ince the lamp is 
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al ready off, however, because the lamp is clamped 
off, it is unable to turn on. Because the collector of 
Q2 l 2 has gone to ground, base drive is removed 
from transistor Q2 l 3. A tie down path for this 
transistor is provided by components CR209, 
R240 and R239. The collector of Q2 l 3 is now re
moved from ground potential and is essentially 
flotating. 

E. SPLICE DETECTOR 

Since the collector of Q213 is now floating, 
the splice detector circuit is now enabled. The 
detector is supplied both + 24 volts DC a nd chassis 
ground. Also, Q2 l 8 is no longer clamped off by 
transistor Q2 l 3. A splice is sensed in the inser ted 
endless loop cartridge by splice sensor L2. The 
pulse resulting from sensing a splice is transferred 
to card edge connector JI, and onto the splice 
detector. 

Q214 is the first transistor in the detector and 
is used as a class 8 bias amplifier stage. Offset bias 
is used as a means of noise rejection from the 
elect ro-mechanical sensor. Furthermore, th is first 
stage is a boot-strap amplifier which provides a 
high impedence to the splice sensor. The high 
impedence enables the signal to bt> sampled from 
the sensor without loading the sensor. C209 is a 
coupling capacitor for the first stage. R245 and 
CZ IO provide the bootstrapping effect for the first 
stage. Resistors R24 7 and R246 establish the bias 
point for the first stage which is transferred 
through R245 to the base of Q2 l 4. The bootstrap
ping effect is further enhanced by resistors R248 
and R249. The gain of the first stage is established 
by the direct ratio of collector resistor R25 I to 
R248 in series with R249. R250 provides addi
tional DC feedback to the first stage. Bypass capa
cito r C2 l l remov~s unwanted low frequency noise 
from the first stage. 

The signal from the tape sensor is amplified 
by the first stage, transferred through the capacitor 
C2 l 2, resistor R252, and potentiometer R253 to 
ground. T he wiper of R253 samples the correct 
amount of signal and couples it through capacitor 
C2 l 3 to the second stage for further amplification. 
R254 and RZSS provide DC b iasing for transistor 
Q2 15. The gain of this stage is established by the 
d irect ratio betwe~n resistors R256 and R257. 
Capacitor C2 l 4 pro'vides for negative feedback of 
high frequency noise. Negative feedback of this 
high frequency noise cancels it out in the second 
stage. R258 creates an add itional amount of DC 
stability in the second stage. Bypass capacitor 
C2 l S is used to remove unwanted low frequency 
noise. 

As mentioned, the second stage, using Q 2 l 5 
as an active element, amplifies the sensor pulse to 
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the required level. When a negative going pulse 
appears at the collector of Q215, it can overcome 
the break-over voltage requirements of zeoer diode 
CR210 if the pulse is of sufficient amplitude. Since 
CR2 l 0 feeds into the base of Q 116. it becomes 
necessary to look at the initial state of Q2 l 6 . When 
DC power is first applied , C2 l 6 provides momen
tary reverse bias to the base of Q2 16, turning it off. 
However, when a negative going pulse manages to 
overcome the zener voltage of CR2 l 0. Q216 is 
turned on because base current flows through 
zener diode CR210. Consequently, current flows 
through the collector of Q2 l 6 on through R262. 
R264, and the base of Q218, turning it on. When 
Q218 turns on, its collector goes from a high state 
to a low state. When Q21 8 is on, current will flow 
through its collector by way of R26 l. C208 and 
R263. Collector current through this transistor 
will be maintained only until C208 is cha rged. 
Also base current will be maintained for Q216 
through C208. R263 and Q21 8 until C208 is 
charged. When C208 has become charged suffi
ciently, base current will be starved away from 
Q2 J 6, eliminating the base drive through R262, to 
Q2 l 8. The collector of Q218 then will return from 
chassis ground to a positive voltage. As the col
lector of Q218 is at chassis ground, it provides the 
correct pulse to stop the entire machine. 

A foil is connected between the collector of 
Q2 l 8 and the base of Q204 in the control logic cir
cuit. This foil is connected v ia CR201 and CR203. 
When the collector of Q2 l 8 is low. the point be
tween resistor R207 and C R203 in the control 
logic circuit is essentially at ground potentia l. This 
condition sta rves base current from Q204 turning 
it off. When Q 204 turns off. base current is starved 
away from Q203 via R206 and CR204. The col
lector of Q 204 goes high and the pressure roller 
solenoid on the transport turns off. d ropping the 
pressure roller away from the motor capstan shaft, 
stopping the moving tape in the cartridge. The run 
la mp turns off because no ground path is provided 
for it through CR206. The ready lamp. however, 
returns to an on state because Q205 once again 
receives base drive through R209, R210 and R2 l I . 

F. ERASER PHASE CONTROL 

As previously ment ioned, AC power is pro
v ided to erase coil L3 through Puse F2. Power 
through the erase coil is regula ted by triac TR IO l . 
Around the triac is shown a trans ient suppression 
circuit consisting of RIO I. and C 10 I . Control lines 
to the eraser phase control are connected to the re
sistive output of LDR20 l . In series with LDR20 I 
a re trimming potentiometer R23 l , and ballast 
resistor R232. R231 and R232 enable the resistive 
output of the LDR20 l to control onl y a limited 
portion of the total series resistance. R23 l is pro
vided to trim the overall resistance of the series 
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elements to the des ired value. These series compo
nents make up a lumped but variable resistance in 
series with capacitor C 102. 

This network is part of the charging loop con
trolling the firing rate of relaxation oscillator, 
whose active element is unijunction transistor 
Q 10 l. The firing rate of this oscillator controls the 
firing angle of triac TIO l . The relaxation oscillator 
does not interface directly with the triac fo r phase 
control, since the triac TRIO 1 is controlling a 
highly reactive load. RI 02, RI 03, C R IO l , CR I 02 
and SCRl 0I are used in conjunction with the re
laxation oscillator to insure that proper firing of 
the triac is insured. Full wave rectified voltage 
from the mains is provided to the firing circuitry 
through the bridge consisting of diodes CR l 04 
through CR I 06. Current limiting th rough this 
bridge is provided by resistor Rl07. R106 in con
junction w ith zener diode CR 103 provides 24 volts 
to the relaxation oscillator. Trigger pulses to the 
SCR l 0 I appea r across resistor Rl04 feeding dir
ectly into the gate of SCR l 0 l. R l 05 is used as part 
of the normal configura tion of the unijunction 
relaxation oscillator. 

Neon indicator 13 shows when coil L3 is on, 
The brightness of this indicator gives a visual 
indication of the relative flux density in the coil. 

When the lamp LDR20 l is on, minimum re
sistance is presented by the series R netwo rk, R23 l , 
LDR20 1, and R232. This gives the quickest firing 
rate of the relaxation oscillator and results in full 
line voltage across L3. As the resistance of the LDR 
increases, per the erase ramp control circuit , the 
firing angle of the triac TR 101 is adjusted to re
duce the voltage appea ring across erase coil L3. 
Thus, the voltage across the coil is ramped down, 
via phase control. The total flux density resulting 
in the coil diminishes accordingly. 

This controlled collapse of f ield in the coil 
p rovides fo r the correct magnetic transition to 
erase the cartr idge on the transport. A gradual 
diminishing of the flux in the coil is necessary to 
avoid imprinting pops upon the tape being erased. 

It is necessary to note that the general config
uration of the ESL JV circuitry is not subject to 
change for a variety of erasure times. Thus, varie
ties of erasu re times can be accomplished by sim
ply changing the values of components in the cir
cuit. THE CIRCU1T CONFIGURATION DOES 
NOT CHANGE. 

G. OPERATING MODES 
The ESL JV is equipped with a mode selection 

switch which can provide three distinct modes or 
sequences of electrical operation. 

I. E rase/Splice Loca te 
2. Erase O nlv (end of erase stop) 
3. Splice Locate O nly (erase bypass) 

1. E rase/Splice Locate 
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Switch SS is selected so that + 24 volt 
power is applied to the portion of the con
trol c ircuit conta ining Q20 I and Q202 at 
the same time the rest of the control c ircu it 
receives + 24 volts. This condition permits 
the erase ramp control lo receive + 24 
volts when the start switch is depressed. As 
a result, the splice detector is disabled by 
Q2 13 until the erase cycle has been com
pleted. After the splice detector is enabled 
at the md of erase. it remains active until 
the splice is located and the machine stops 
via control card strap A-B. This combina
tion of eras<' cycle and splice sensing fol 
lows the pre~ious circuit e, planation 
exactly. 

2. E rase Only (end of erase stop) 

As with the cornhinat ion sequence pre
v iously described. switch SS is selected so 
that + 24 volts is present a t the entire con
trol logic circuit before and as the start 
switch is depressed. Again. this permits the 
erase ramp control to operate correctly. 
However, the selected position of SS offers 
the capability to stop the machine a t the 
end of the erase cycle. Also. strap C-D 
must be jumpered on the conlTOI card for 
switch selected stop a t en<l of the erase 
cycle. 

When strap C-D is used in conjunction 
with front panel switch SS, diode CR207 
must be absent from the control card (83 1-
0112-003). If CR'.207 is not removed and 
the machine is switched to the combina
tional mode of operation. the splice sensor 
protect timer will not prevent the pressure 
roller from activating the spl icc detector 
(if operated more than once with the start 
switch). 

A control line is provided from the col
lector of Q2 I 2 to point C . As the collector 
of Q2 l 2 goes to chassis ground. after the 
cycling of timer U203 (the inaster timer of 
the erase cycle} a stop path is provided to 
either points A or D, depending on the 
strapping employed (See Section VIII. D). 
NORMAL FACTORY PREPARED 
CARDS A RE STR AP PED FROM 
POINTS -B AND C-D. The effect of the 
gro11nd going path is identica l to the end of 
the splice find stop function. ln other 
words. a strap from point A to B (hard 
w ired). A to C (hard wired), or C to D 
(switchahlt>) stops th<- machine by the 
same sequence of events in the con trol 
logic. 

OPERATIONAL NOTE: End of Erase Stop (hard 
wired) 

The ESL IV is equipped with a strappable 
option. on the control card. This strappable option 
offers the capability to stop the machine at the end 
of the erase cycle. When this option is hard wired 
into the machine, the front panel switch SS should 
be disconnected and a small bus wire strap (see 
Figures 8-2 and 8-3) added to the control card 
(83l-0l 12-003). A control line is provided from 
the collector of Q2 l 2 to po int C. As the collector of 
Q2 l 2 goes to chassis ~round. after the cycling of 
timer U203 (the master timer of the erase cycle), a 
stop path is provided to point A. The effect of this 
ground going path is identical to the end of splice 
find stop function. In other words. a strap from 
point A to B. o r from A to C .. stops the machine by 
the same sequence of events in the control logic. An 
additional strapping option is provided from point 
C to D. As the collector of Q2 I 2 goes to chassis 
ground, points C and D provide a path through 
diode CR207 to starve base drive from transistor 
Q205. If this is done, the ready lamp will not re
turn to an on state. while simultaneously the run 
lamp is also in an off state. This st rap therefore 
provides for a ready light disable at the end of the 
erase cycle. The ready lamp will once aga in light if 
ground going swi tch S3 on the <leek is open and the 
,•ntire control logic is reset. 

Providing that diode CR207 is removed from 
the PC card, switchable strap C-D will function 
exactly like hard wired strap A-C. With CR207 
gone from the circuit. the ready lamp will come on 
and rema in lit after the end of erase. The ca rtridge 
must still be removed and re-inserted into the deck 
(logic reset) before the erase cycle can be per
formed again. 

3. Splice Locate Only (erase bypass) 

In order to bypass the erase function of the 
machine. the position of switch SS is Sf'

lected to prohibit + 24 volts from appear
ing a t the pa rt of the control circuit con
taining Q20 I and Q202. Absence of 
power to this circuit further prohibits 
power from appearing at the erase ramp 
control, and consequently releases Q213 
from clamping off the splice detector ci r
cuit. S5 also switches Strap C-O out of the 
circuits and allows only Strap A-B as the 
control path for end of splice locate stop 
signal. ('Strap A-C must not be har<l wired 
fo r the erase bypass to work properly.) 

When the machine is started, the 
splice deteclor lockout through Q2 l 7 via 
charge path C2 l 7, R259, and R260 
clamps the detector off until the pressure 
roller solenoid has activated and the high 
speed transport is at full speed. After this 
lockout .. releases·• the base of Q218, the 
detector remains active until a splice is 
sensed and the pressure roller drops to 
stop the cartridge. The machine goes to 
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the stop mode with the ready lamp lit 
until the start button is pushed to restart 
the transport. It is not necessary to re
move the cartridge from the machine to 
restart it as was the case with the ''erase 
only" feature. 
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SECTION VII 

ELECTRICAL ADJUSTMENTS 
CENTER CORE 
SOLENOID 
WINDIN G 

ESL IV SERIES 

AI R CORE 

COIL 

CORE F LUX PROBE OSCILLOSCOPE 

E SL J:sC V ERTICAL AMPLIF IER INPUTS 

A. GENERAL 
FIGURE 7-1 

The following electrical controls are adjusted 
at the factory to provide optimum operation of the 
ESL JV unit. At the time of installation, the only 
control which may require adjustment is the splice 
sensor sensitivity control. The following tests and 
adjustments should not be performed by anyone 
other than a qualified electronics engineer. Some 
of the adjustments are dependent upon and 
interact with each other. Therefore, w hen one 
specific adjustment is made, it may be necessary to 
proceed through the entire line of procedure before 
proper operation of the unit is obtained. Electrical 
adjustments should be checkPd as a part of thp 
monthly mai11 tenanre schedule. 

B. ELECTRONIC TEST EQUIPMENT 

Before making any type of electronic adjust
ments or tests, it is necessary that the operator have 

certain electronic test equipment . The omission of 
certain p ieces of test equipment may prohibit o r at 
best make very difficult the testing and/or recali
bration of certain electrical adjustments made at 
the factory. The following is a list of equipment 
which ITC recommends using: 

l . High impedence voltmeter 
2. Oscilloscope 
3 . Magnetic fluxprobe 

(for the oscilloscope) 

While instrument #3 is commerciallv available, a 
temporary fluxprobe can be fabricated from any 
a ir core coil having either a single or multiple 
solenoid winding. An example of this type of coil is 
ITC Part #512-0001-000 (JO mHy. 100 ma_RF/ 
J .W.Mille r Allied #855-2726). Since in the tests 
performed the probe is used to monitor the 
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"shape" of the magnetic flux from the ESL IV 
e rase coil and not its absolute amplitude. the level 
of output voltage from the probe (coil) is not im
portant. Onlv enough amplitude must be achieved 
to be within the max imum sensitivity ranges of the 
monitoring oscilloscope (See Figure 7- l for correct 
position of probe) . 

C. SPLICE DETECTOR 
SENSITIVITY ADJUST 
The electrica l sensiti vity of the splice detector 

is fac tory adjusted for the corresponding mechan
ical a lignment of the splice sensor mechanism (see 
Sect ion IV, G). Mechanical adjustment is used to 
achieve the maximum peak of detector sens itivity, 
with the elect rical control used only as a control to 
account for variations and tolerances in the splice 
sensor mechanism. Electrical sens itivity is con
trolled by potentiometer R253 locateu on the p lug
in control card. Exact location of this potentio
meter is shown in Figures 5-3 and 8-2. When the 
w iper of th is potentiomete r is revolved to the fa r
thest point counter clockwise, the sens itivity of the 
detector circuit is nil. As potentiometer R253 is 
turned in the c lockwise direction, the e lectrica I 
detector passes from zero sensitivity to m aximum 
sensit ivity. Norma lly, the potentiometer would not 
be left in the extreme clockw ise position since 
mechanical noise externa l to the machine but 
coupled through the sensor mechanism may be 
sensed by the (now) highly sensitive detector. To 
set the potentiometer R253 to the proper setting, 
the following steps should be pe rformed : 

I. Mechanically a lign the sp lice sensor mech
anism as explained in Section IV, G. 

2. Assure that the machine is in the splice 
locating mode. 

3. Turn pot R253 to the full count<-r C' lock
wisc position (zero detector sensitiv ity). 

4 . Insert a cartridge w ith low tape loadinf-1; 
(20-70 seconds at 7 .5 JPS) into the ma
chine. The tape and spl ice in th is t·artrid f.!;e 
should be representa tive of the type to be 
used in the normal application. 

5. Sta rt the ESL IV unit bv depressing the 
sta rt button. 

6. With a small fl a thead sc rewdriver. ad
vance the wipe r of R253 clockw ise until 
the splice detector just activates as the 
tape splice passes through the t ransport. If 
the mechanical splice sensor is a ligned 
properly and the electrical detector is 
working properly, the pot should be ap
p roximately I /3 advanced. 
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7. Advance the pot to the midpoint selling. 
The splice sensor should now reliably stop 
the m achine a t the tape splice a fter each 
t ime, be ing restarted w ith the sta rt button. 
If the splice lot:ator stops the machine 
inte rmittently, or fa ils to stop the machi ne 
a t the midpoint setting. recheck the me
c h a n i ca I ali g nm e nt o f the· se n sor 
mechanism (Step I). 

8. Advance the pot slightly past the m idpoint 
setting. This completes the e lectrica l 
adjustment of the splice detector. (The pot 
H253 can be adva nced approx imatclv 2/3 
clockwise if the ext ra scns itivit v is re-
qui red. Caution should he exN ciscd in ad
vanc ing the control beyond this point for 
the reasons p rev iously described.) 

D. PHASE TRIM ADJUST 
(See F igures 5-3. 7-2 and 8-2) 

Control potentiometer R23 I is used to com
pensate for unit diffe rences of resistance of light 
d ri ven resistor LOR 20 I. T he resistance of LOR 
20 l directly controls the flux waveform during the 
magnetic field rampdown cycle. R2 3 l is fac tory 
adjusted to provide a sinusoidal fl ux waveform 
when the LOR turns full on (a t the beginn ing of 
rampdown). (Figure 7-2a) T he necessity of field 
adjusting R23 l should only become apparent if 
LOR 20 1 is replaced or aging causes the on resis
tance of the LDR to change. If R23 l needs to he 
fie ld adjusted, a simple a nd accurate calibration 
procedure can be performed. 

l . Por ease in calibration, n·move the rea r 
chassis cover from the> mnchinC', a nd place 
the control ca rd (831-0 l 12-003) on a 22 
pin extender card (83 1-0082-003). Remove 
the s lot key from the mother board (83 1-
0111 -003) 22 pin ca rd edge connector 
before attempting to insert the extender 
card. 

2. Switch the mode select loggle to E rase 
O nly. 

3. Plug the mach ine in, remove• the top C'ovrr, 
and insert a small st rip of paper between 
the switch a rm a nd switch case of the top 
mic roswitch on the deck. O nce the con
tacts of this switch have been dc>sed by 
this paper ··wedge" the ready lanlp in the 
stop switch wi ll light. 

4. In the ccntc-r of the deck ( over the erase 
coil center pole p iece) place an (a ir core) 
magnetic fl ux p robe. The probe should be 
connected to an osc illoscope in ordc•r to 
monito r the magnetic fl ux em itted from 
thf' e rase coil (See Figure 7- 1 ). 
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5. Turn the wiper of the potentiometer R223 
(Fast Ramp Adjust) full counter c lockwise 
to lengthen the rampdown time to maxi
mum. This lengthened rampdown will 
allow time to " trim" the phase control 
potentiometer R23 l. 

6. Start the machine by depressing the sta rt 
button. The wave form of the phase con
trolled flux pattern will appear on the 
oscilloscope screen. When this pattern first 
appears, the wave shape should be sinu
soidal. (Figure 7-2a.} If the waveform is 
chopped in at the peaks. phase controlled 
rampdown is starting to occur before the 
flux pattern has had a chance to reach 
maximum level. This is shown in Figure 
7-2b . 

7. Adjust R23 l to just provide a sinusoidal 
flux pattern before the phase controlled 
rampdown cycle begins (see F igure 7-2a). 
Turning R23 l counte r clockwise delays 
the phase control w hile the opposite dir
ection prestarts the phase control cycle. 

8. Unless Section VII, E . is to be performed, 
remove the extender card , replace the card 
edge connector card key and reinstall the 
control card (83 1-0 I 12-003) · into the ESL 
JV unit. Replace and tighten down the 
rear chassis cover to the back of the ma
chine, Also, remount the top cover. 

E. FAST RAMP ADJUST 
(See Figures 5-3, 7-3 , and 8-2) 

Control potentiometer R223 is used to com
pensate fo r diffe rences in both active and passive 
discrete components in the circuit which generates 
the rampdown of the magnetic e ra~ ... field. This 
control is factory adjusted for maximum erase 

depth (as produced by the gradua lly decaying 
magnetic erase field). The factory tests are not eas
ily dupli(:ated in the field, however, if optimizing 
the depth of erasure (long after the factory a lign
ment) d icta tes the adjustment of R223, a simple 
and reasonably accurate calibration procedure 
may he performed: 

1. Unless Section VII. D has just been per
formed, repeat steps I through 3 of Section 
VII. D. 

2. In the center of the deck (over the erase 
coil center pole piece) place an (air core) 
magnetic flux probe. The probe should be 
connected to an oscillo!.cope in order to 
monitor the magnetic flux emitted from 
the erase coil. (See Figure 7- 1.) 

3. Start the machine by depressing the start 
button. The phase controlling flux pattern 
will appear on the oscilloscope while si
multaneously the pressure rolle r pulls up 
against the capstan. (If R223 is adjusted 
correctly the magnetic field will fin ish 
decaying 2 to 2.5 seconds before the pres
sure roller falls away from the capstan. 
(See Figure 7-3) 

4. Set R223 to allow the field to collapse 2 to 
2.5 seconds before the pressure roller fa lls 
away from the capstan (stopping the ma
C'hine). Turning the w iper of R223 counte r 
clockwise lengthens the rampdown time. 
(If the rampdown cuts into machine stop. 
no matter what the setting of R223 , call 
ITC Technical Service for assistance.) 

S. Remove the extender card. replace the 
ca rd edge connector card key and re
install the control card (83 1-0 112-003) 
into the ESL IV unit. Replace and tighten 
down the rear chassis cover to the back of 
the machine (Figure 5-3 & 5-4). 
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SECTION VIII 

ELECTRICAL PARTS LIST FIGURE 8·1 

-e:=J-
~ 

~ 

© 8®® "" 

A. MOTHER BOARD (83 1-0111-003) 

0 

0 

ESL IV SERIES 

• C 

NC 

NC 

NC 

NC 

NC 

SE NSOR COl1 

LOR 

LOR 

(RASE 015ABLE 

!((';WAY 

}•z.v. 
S 'fOP AF lER EAASC 

$1AA1 6U l10N 

SfOP BUTTOfl! 

R UH 1,.AMP 

$0L£M010 CONTROL 

NC 

RE AOY l AMP 

0£( 9' SWITCH} 

SENSOR con. 
GNO. 

SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION 

Cl() I 

C102 

Cl04 

C103 

RIOI 
R102 
RI03 
RI04 
RIOS 
RI06 

R107 

RIOS 

Rl09 

CRIOI 
CRI02 
CRl03 

377JCF 

CAPACITORS 

686-0001 -000 Capacitor,. l mfd, 500 volt, 
ceramic disk 

681 -0058-000 Capacitor,. I mfd, 200 volt, 
paper 

687-0006-000 Capacitor, 220 mfd, 25 volt, 
electrolytic 

687-0004-000 Capacitor, 22 mfd. 25 volt, 
electrolytic 

RESISTORS 

630-0215-000 
630-0223-000 
630-02 15-000 
626-0231-000 
630-0263-000 
626-0683-000 

Resistor, 10 ohms,½ watt, film 
Resistor, 22 ohms, 1/2 watt, film 
Resistor. 10 ohms.½ watt, film 
Resistor, 47 ohms. 1/2 watt, film 
Resistor, 1 K ohms, 1/2 watt, film 
Resistor, 6.8 K ohms, 2 watts, 

fixed composition 
626-0683-000 Resistor. 6.8 K ohms. 2 watts, 

fixed composition 
628-0181 -000 Resistor, 20 ohms, 8 watts, 

wire wound 
630-0231-000 Resistor, 4 7 ohms, 1/2 watt, film 

DIODES 

575-0007-000 Diode. 1N4005 
575-0007-000 Diode, LN4005 
577-0002-000 Diode. Zener. IN4749A 

CR104 
CR I05 
CRI06 
CR I07 
CRI08 
CRI09 
CRIIO 
CRIii 

QJOI 

SCRIOI 

TRIO! 

J l 

DIODES (cont.) 

575-0007-000 Diode, IN4005 
575-0007-000 Diode, IN4005 
57 5-0007-000 Diode. I N4005 
575-0007 -000 Diode, I N4005 
575-0007-000 Diode, I N4005 
575-0007-0f.lO Diode, 1 N4005 
575-0007-000 Diode, IN4005 
575-0007-000 Diode, IN4005 

TRANSISTORS 

60 I -000 I -000 Transistor, UniJunction 2N4870 

THYRISTORS 

58 1-0003-000 Silicon controlled rectifier, 
C I06B1 

584-0001-000'. Triac. SCl46B 2.W £ 1 
/0 

CONNECTORS 

380-0039-000 Socket, card edge - 22 conductor 

MISCELLANEOUS 

613-0001 -000 Socket, transistor 
6 I 3-0006-000 Heat sink 
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B. CONTROL(DAUGHTER)BOARD 
(83 1-0112-003) FIGURE 8·2 

SYMBOL PART NUMBER DESCRIPTION 

CAPACITORS 

C201 694-0002-000 Capacitor, 10 mfd. 20 v, tantalum 
C202 694-0002-000 Capacitor, IO mfd, 20 v, tantalum 
C203 694-0005-000 Capacitor. I mfd, 35 v, tantalum 
C204 694-0005-000 Capacitor, I mfd, 35 v, tantalum 
C205 694-0005-000 Capacitor, I mfd, 35 v, tantalum 
C206 694-0009-000 Capacitor. I 00 mfd, IO v, 

tantalum 
C207 694-0002-000 Capacitor, IO mfd, 20 v, tantalum 
C208 694-0002-000 Capacitor, IO mfd, 20 v, tantalum 
C209 694-0005-000 Capacitor. I mfd, 35 v, tantalum 
C210 694-0002-000 Capacitor. IO mfd. 20 v. tantalum 
C21 I 694-0007-000 Capacitor. 47 mfd, 20 v, tantalum 
C212 694-0002-000 Capacitor. 10 mfd. 20 v, tantalum 
C2 13 694-0003-000 Capacitor, 4. 7 mfd, 35 v, tantalum 
C2 14 682-0001-000 Capacitor,. J 5 mfd. I 00 v, mylar 
C215 694-0002-000 Capacitor, IO mfd. 20 v, lantalum 
C21 6 694-0004-000 Capacitor, .4 7 mfd. 35 v. 

tantalum 
C217 694-0002-000 Capacitor, IO mfd, 20 v, tantalum 
C211.i 68 1-0034 000 Capal'itor, 001 mfd, 200 v, p,1n·r 

DIODES 

CR201 5 7 5-0007-000 Diode. I N4005 
CR202 5 7 5-0007 -000 Diode, I N4005 
CR203 5 7 5-0007-000 Diode, J N4005 
CR204 575-0007-000 Diode, I N4005 
CR205 5 7 5-0007-000 Diode. I N4005 
CR206 5 7 5-0007-000 Diode, I N4005 
CR207 575-0007-000 Diode, I N4005 
CR208 575-0007-000 Diode. I N4005 
CR209 575-0007-000 Diode. I N4005 
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NC 

NC 

NC 

NC 

NC 

NC 

S£NSOR COIL 

lOA 
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$ f AR1' 

S10P 

"UN L,A'-'P 

50LENOIO CONTIIOL 

NC 

RE.ADY 1..AMP 

SENSO R COIL 

OlCIC SWITC H 

SYMBOL PART NUMBER DESCRIPTION 

DIODES (cont.) 

CR210 577-0001-000 Diode, Zener I N4742 
CR2 1 I 575-0007-000 Diode, I N4005 
CR212 5 7 5-0007-000 Diode, I N4005 

LIGHT DEPENDENT RESISTORS 

LDR201 650-0004-000 LOR. VTL9A4-Vactrol 

TRANSISTORS 

Q201 590-0018-000 Transistor, 2N5817. PNP 
Q202 590-0017-000 Transistor. 2N58 I 6. NPN 
Q203 590-0018-000 Transistor, 2N58 17. PNP 
Q204 590-0022-000 Transistor, 2N6038, NPN, 

Q205 590-0017-000 
Darlington 

Transistor, 2N58 I 6, NPN 
Q206 590-0017-000 Transistor, 2N58 16, NPN 
Q207 590-00 I 8-000 Transistor, 2N58 J 7. PNP 
Q208 5 90-00 I 7 -000 Transistor.2N5816, PN 
Q209 590-0017-000 Transistor, 2NS8 I 6, NPN 
Q210 590-00 17-000 Transistor, 2N5816, NPN 
Q21 l 590-00 I 7-000 Transistor, 2N58 I 6, NPN 
Q212 590-00 I 7-000 Transistor. 2N5816, NPN 
Q213 590-00 I 7-000 Transistor. 2N5816, NPN 
Q214 590-0017-000 Transistor, 2N58 l 6, NPN 
Q215 590·00 I 7 -000 Transistor, 2NS816. NPN 
Q216 590-00 18-000 Transistor, 2N58 l 7. PNP 
Q217 590-0017-000 Transistor, 2N5816, NPN 
0218 590-00 I 7-000 Transistor, 2N58l6, NPN 
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INTEGRATED cmcurrs RESISTORS (cont.) 

U201 609-000 l-000 Timer, precision LM3905, R257 630-0039-000 Resistor, I 00 ohms. 11. watt, rilm 
National R258 630-0075-000 Resistor, 3.3 K ohms, 1/, watt. film 

U202 609-000 I -000 Timer, precision LM3905. R259 630-009 5-000 Resistor, 22 K ohms, '/, watt, film 

e National R260 630-0079-000 Resistor, 4.7 K ohms, 1/, watt, filrn 
U203 609-000 I -000 Timer, precision LM3905, R26I 630-0079-000 Resistor, 4. 7 K ohms, 1/, watt, film 

National R262 630-0085-000 Resistor. 8.2 K ohms, 1/. watt, film 
R263 630-0095-000 Resistor, 22 K ohms, ¼ watt, film 

RESISTORS R264 630-0079-000 Resistor, 4. 7 K ohms, '/4 watt, film 
R265 630-0095-000 Resistor, 22 K ohms. 'I• watt. film 

R201 630-0079-000 Resistor. 4 .7 K ohms, 1/4 watt, film R266 630-0095-000 Resistor, 22 K ohms, 1/4 watt, film 
R202 630-0079-000 Resistor, 4.7 K ohms, 1/, watt, film 
R203 630-007 l -OOO Resistor, 2.2 K ohms, 1/ , watt, film MISCELLANEOUS 
R204 630-0265-000 Resistor. 1.2 K ohms, 'Ii watt, film 
R205 630-0071-000 Resistor, 2.2 K ohms, 1/. watt, film 613-0001-000 Socket, transistor 
R206 630-0079-000 Resistor, 4. 7 K ohms, 1/, watt. film 6 l 3-0007-000 Socket, I.C. 8-pin DIP 
R207 630-0271 -000 Resistor, 2.2 K ohms, 1/2 watt, film 
R209 630-0079-000 Resistor, 4.7 K ohms, 'I• watt, film 
R210 630-0079-000 Resistor, 4. 7 K ohms, 1/, watt, film C. CHASSIS ELECTRICAL PARTS 
R21 I 630-0079-000 Resistor, 4.7 K ohms, 1/, watt, film 
R2 12 630-02 7 5-000 Resistor, 3.3 K ohms, 1/2 watt. film SYMBOL PART NUMBER DESCRIPTION 
R2l3 630-0079-000 Resistor, 4 .7 K ohms, 1/, watt. film 
R2 l4 630-0079-000 Resistor, 4 .7 K ohms, 1/, watt, film TRANSFORMER 
R2IS 639-0 I I 9-000 Resistor. 220 K ohms, 1/, wait, film 
R216 630-0 135-000 Resistor, I megohms, 1/, watt, film Tl 526-0002-000 T ransformer Power, AM 4991A, 
R217 630-0271-000 Resistor, 2.2 K ohms, 1/, watt, fil m 117 volts 
R2 18 630-0079-000 Resistor. 4.7 K ohms, 1/, watt, film 
R219 630-0087-000 Resistor. 10 K ohms, 1/, watt, film REGULATOR 
R220 630-0063-000 Resistor, I K ohms, 1/, wait, film 
R221 630-0087-000 Resistor, IO K ohms, 1/, watt, film Ul 605-0004-000 I. c .. 7824 
R222 630-0 I I I -000 Resistor, I 00 K ohms, 1/, watt, film 
R223 636-00 I 5-000 Potentiometer. 500 K ohms. 1/, CAPACITORS 

watt, cermet 
R224 630-0063-000 Resistor, I K ohm, ¼ watt, film C l 698-0004-000 Capacitor. dual 1000 mfd, SO 
R225 630-0079-000 Resistor, 4. 7 K ohms. 1/, watt, film volts 
R226 630-0091-000 Resistor, 1 SK ohms. 1/4 watt, film C2 685-00 I 0-000 Electrolytic capacitor, 1.5 mfd, 
R227 630-0063-000 Resistor. l K ohms. 1/ , watt. film mylar 
R228 630-0 I 23-000 Resistor, 330 K ohms. 1/, watt 
R229 630-0079-000 Resistor, 4 .7 K ohms. 1/ , watt, film INDUCTORS 
R230 630-0263-000 Resistor, I K ohms, ½ watt, film 
R231 636-00 I 0-000 Potentiometer. IO K ohms, 1/4 LI 477-0013-000 Solenoid, pressure roller 

watt cermet L2 490-0001 -001 Actuator, C.P.Clare 
R232 630-0095-000 Resistor. 22 K ohms, 1/, watt, film 354A l4A2Cl02, 24 volt 
R233 630-0063-000 Resistor, I K ohms, 1/4 watt, film L3 5 14,0001 -000 Coil, erase AM7776 
R234 630-0 I 19-000 Resistor, 220 K ohms, 1/ , watt, film 
R235 630-0 135-000 Resistor, 1 megohms, ¼ watt, film MOTOR 
R236 630-0079-000 Resistor, 4.7 K ohms. 1/, watt, film 
R237 630-0079-000 Resistor, 4 .7 K ohms. 1/ , watt. film Ml 452-0001 -000 Motor. 1750 RPM. Induction 
R238 630-0079-000 Resistor. 4 .7 K ohms. 1/, watt, film 
R239 630-0079-000 Resistor, 4 .7 K ohms, 1/, watt, film FUSES 
R240 630-008 7-000 Resistor, IO K ohms, 1/ , watt. film 
R241 630-0079-000 Resistor. 4.7 K ohms. 1/, watt. film Fl 41 7-0002-000 Fuse, I amp. slo-bl(l 3 AG 
R242 630-0079-000 Resistor, 4.7 K ohms,¼ wait, film F2 4 I 7-0008-000 Fuse. 6 amp, slo-blo 3 AG 
R243 630-0071-000 Resistor, 2.2 K ohms, 1/, watt, film 
R245 630-0075-000 Resistor, 3.3 K ohms, 1/, watt, film SWITCHF.S 
R246 630-0087-000 Resistor, JO K ohms, 1/4 wait, film 
R247 fi30-0 I 09-000 Resistor. 82 K ohms, 1/4 watt. film SJ 391-0008-000 Switch, start (green) 
R248 630-0079-000 Resistor, 4 .7 ohms, 1/4 watt. him S2 39 I -0007-000 Switch. slop (yellow) 
R249 630-0039-000 Resistor. I 00 ohms, l/, watt, film S3 392-0005-00 I Switch. Cartridge sensing 
R250 (-i30-0063-0()() Kesistor. I K ohms. 1/ , w;)lt, film S4 392-0005-00 I Switch. Cartridge sensing 
R2SI 630-0083-000 Resistor, 6.8 K ohms, 1/. watt. film ss 390-0006-000 Switch, toggle on-on-on 
R2S2 630-0079-000 Resistor, 4 .7 ohms. 1/ , watt, film 
R253 636-001 0-000 Potentiometer. IO K ohms, 1/, INDICATORS 

watt, cermet 
R254 630-0 J 03-000 RC's1stor. 47 K ohms. 1/, w:itt. fil m 11 41 5-0006-000 Lamp, 81-PfN 7387 
R255 630-008 7-000 Resistor, IO K ohms, 1/4 watt, film 12 4 15-0006-000 Lamp, Bl-JIN 7387 
R256 630-0087-000 Resistor, l O K ohms, 1/4 watt. film 13 4 15-0002-000 Lamp, 117 volt, neon 
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SECTION IX 

MAINTENANCE SCHEDULE ESL IV SERIES 

A. GENERAL 

Inte rnational Tapetronics has designed the 
ESL IV Series equipment with excellent reliability 
and minimum maintenance as primary design 
goals. Sta rk s implic ity and mechanical strength 
:ire important factors in reducing mechanical 
ma intenance. Electronic dependability is assured 
through the use of negative feedback a nd other 
techniq ues which stabilize c ircuits which are sub
jected to widely varying a mbient conditions. 

B. MECHANICAL MAINTENANCE 

I. Weekly Ma intenance: 

a . C lean the capstan, sensor shaft, and 
pressure rolle r with a c lo th dipped in 
a lcohol. Rem ove a ll traces of lubricant 
and ox ide from the rota ting surfaces of 
the capstan , sensor shaft and pressure 
roller. 

b. Clean the tape guide with a soft c loth 
or cottom swab dipped in a head clean
ing solution. 

2. Monthly Ma intenance: 

377JCF 

a. Capstan motor 

Since the capstan is a 1750 RPM dirt·ct 
drive, split phase induction motor, 
the re are no belts, pulleys. or fl ywheel 
assembly. The bearings in this motor 
a re pe rmanently sea led ha ll bearings 
which need no lubrica tion. AN Y E F
FORT T O L UBRICATE THE MO
TOR BEARINGS WILL RESULT IN 
OlL SEEPING INTO THE MOTOR 
WJ NDfNGS! 

b. C heck the pressure roller paralle lism 
us ing the motor shaft locator gauge 
#830-0007-00 I (Section TV- C & D). 

c. C heck the tape guide a lignment (see 
Section IV-F). 

d. Check a lignment of the splice locator 
mechanism (See Section IY-C ). 

c . The ESL I V machine requires 110 lubri
cation.. The pressure roller solenoid 
uses a Teflon coated plunger. All bear~ 
ing surfaces a re eithe r permanently 
lubricated ba ll bea rings o r sinte red 
bronze bearings which req uire no addi
tiona l lub rication. A pe riodic check for 
freedom of movement for :.1 11 mechan
ical_ pa rts associated w ith the transport 
mechanism should be induded as a 
p art of the regula r ma intenance 
schedule. 

C. ELECTRICAL MAINTENA CE 

The electrical ma intenance should be con
duc ted moothlv and takes the form of measuring 
the stated electrical adjustments ;1s required. 
Approximately 5 minutes is required to test the 
ESL IV machine. 

Using the procedures outlined in Section VII, 
check the 

I . Splice Detector sens itivity 

2. Phase control vernie r (for full magnetic 
flux a t erasure before rn111pdown). 

.3. F ast Rampdown (for optimiz ing dc-pth 
of erasure). 

It must be re-emphasized tha t 2 and 3 a re 
factory adjustments which normally w ill not need 
calibra ting for long interva ls, if ever. ADJ UST 
MENT OF THESE CONTRO LS SHOULD BE 
ATTEMPTED O LY BY A QUALIF IED ELEC
TRONICS E NGINEER EQUIPPED WIT H T H E 
NECESSARY TEST EQUIPME T! 
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SECTION X 

WARRANTY ESL IV SERIES 

Seller wa rrants to purchaser tha t the equipment sol<l is free of defects of workmanship or material and 
conforms to the specifica tions referred to set out herein . This warranty extending only to the original user is 
for a period of two years from date of shipment and no claim shall be maintained hereunder unless written 
notice is received by Seller within thirty days after discovery of the facts giving rise to the claim. The sole or 
exclusive liability of Seller fo r breach of warranty shall be to refund the purchase price of the item sold, or 
a t its option, to replace or repair the item or part concerned FOB its factory. or such other place as it may 
designate. Seller's liability shall arise only if purchaser causes the defective part or item to be de livered to 
Seller for inspection upon Selle r's request a t purchase r's expense. Items manufactu red by persons other 
than Seller shall bear the warranty given by such other persons and no other warranty. This warranty sha ll 
not bf> effective if the a lleged defect is due to maltreahnent. exposure, excessive moisture. or any other use of 
the equipment other than the use for w hich the manufacturer prescribed. 

No other warranties expressed or implied .~hall be appl icable to any equip ment sold hereunder, and the 
toregoing shall constitute the buyer's sole right and remed y under the agreements in this paragraph con
ta ined. In no f'vent shall International Tapetronics Corporation ha ve an y liability for consequentia l 
damages, or for loss, da mage, or expense directly or indirectly arising from the use of the product. or any 
inability to use them either sepa ra te or in combination with other equipment or materia ls, or from any 
other cause. 

This Seller's warranty is given solely to the original user and only to the extent above desc ribed. No 
dealer or agent is autho rized to make any other or additiona l guaranty or warranty. 
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