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THE “99B” SERIES AND YOU

Broadcast professionals who
demand the best select the
998 series from International
Tapetronics Corporation/3M
Loaded with features, the 99B
series delights the most
discriminating engineer, operator
and listener. 99B cartridge
machines embody the essence of
ITC quality and reliability. If
you desire both engineer and
operator conveniences while
providing crisp, clean and
consistent sound for your
listeners, your choice will
invariably be the 99B series.
Central to the 99B series
engineer and operator
conveniences is the patented
ELSA system, making the 99B
cartridge machine the only one of
its kind in the world. ELSA is an
optional cartridge preparation

system that optimizes the audio
performance of each and every
cartridge. During the ELSA cycle,
the cartridge is erased, the splice
located and the record head
automatically azimuth aligned

for maximum phase response
performance.

The 99B series standard
features include:

B Mono or stereo models.

B High speed cue.

B Jumper selectable cart played

indication and replay inhibit

features insure on-air integrity.

Microprocessor control

Stop tone add and defeat, cue

track erase.

B Simultaneous cue tone
detection and generation

Multi-function test tone
generator simplifies and
reduces maintenance time.

B Front panel access to all

controls.

B Multiple function meter

selector with automatic meter
switching between record and
reproduce modes.

Modular design with plug in
subassemblies and

PC. cards.

Sealed, multi-turn trimpots.

Additionally, the 99B series is
covered by a bold, two year
warranty. You also receive a
detailed, comprehensive technical
manual. All this reinforced by the
finest, readily accessible technical
service support group in

the industry.



ELSA MAKES THE “99B” CARTRIDGE MACHINE
The Only One Of Its Kind In The World

Even cartridges from the same

manufacturer are not exactly alike.

A natural variance in plastics from
cart to cart affects tape path, and
ultimately, the audio performance
of your station. ITC's solution to
the problem is the ELSA system.
ELSA automatically phase
adjusts the recording head to the
tape for each and every cartridge
recorded. This azimuth
adjustment is accomplished by
automatically recording a tone,

then evaluating and correcting
for audio zero crossing errors
between the two audio channels.
Reference tone bursts are
generated, recorded, reproduced
and evaluated by a
microprocessor. A small D.C.
motor corrects phase errors by
adjusting the record azimuth.
This true phase evaluation and
correction process is quick,
consistent and highly reliable.
This feature provides cart-to-cart

phase integrity in stereo, and
Insures a uniformity of either
mono or stereo sound from
cart-to-cart.

The ELSA system also includes
bulk erasing and splice locating
features. Using this system offers
the operator the confidence of
consistent tape cartridge
preparation and the convenience
of totally automatic operation.

ELSA CORRECTS PHASING ERROR
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The blue line illustrates typical stereo phasing errors present in a random
sample of current tape cariridges. The red line shows dramatically
reduced phase error after using the automatic azimuth and tape
preparation routine (ELSA).
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“99B” SERIES MECHANICAL A

Solid Reasons For Superior
Performance

There are solid reasons, both
mechanical and electronic, to
support the truly superior
performance of the 99B series.

The 99B series is built on a strong
foundation—the rugged deck that
has become synonymous with
ITC quality. ITC’s deck is milled
half inch thick, aluminum tool
plate. It will not warp or groove
like die casting, which may take
years to stabilize. The deck plate
1S machined on computer
controlled mills for absolute
precision and uniformity. The
deck is then anodized to harden
the cartridge slide surfaces and to
provide a durable, attractive finish.
The heavy duty deck plate and
heavy, cast aluminum housing
provide exceptional rigidity in

the 99B series.

Crystal Referenced
Servo Motor Reduces Wow
And Flutter

The 99B series uses a brushless
DC servo capstan motor driven
by a crystal referenced, phase
frequency locked servo amplifier
which reduces wow and flutter
and provides long term stability.

Distortion Free Cartridge
Positioning System
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The 99B cartridge guidance
system puts its pressure on the
load-bearing outer rails of the
cartridge. This holds the cartridge
firmly in position and extremely
flat, without distorting it or altering
the tape path. A side pressure
spring pushes the cartridge to the
proper side location. This system
assures precise alignment, even
when cartridge insertion is
hurried.

Positive, True Positioning
Solenoid Assures Quicker
Release And Faster Stop Time

The positive positioning solenoid
assures accurate, repeatable
pressure roller pressure. Neither
heat nor variations in line voltage
will change pressure roller
pressure thereby virtually
eliminating skew induced phase
errors. And, because solenoid
voltage drops from 50 VDC to

18 VDC immediately after the
cartridge starts, there is less
magnetic field to collapse when it
stops. This provides for a quicker
release and a faster stop, with less
than 12.7 mm (V2 inch) of tape
overshoot from the high speed
cue mode.

Patented Micro-Adjust
Head Module For Precise
Head Adjustment

The true, center pivot head block
module is designed with head
rotational axis on the exact vertical
and horizontal centerline of the
heads. Height, zenith and azimuth
adjustments are made
independently of each other and
have individual locks. Each
adjustment pivots on a steel ball
which, combined with a long
azimuth arm, permits exact
adjustments. The completely
removable, micro-adjust head
block can be preadjusted,
removed for back-up storage,

and reinstalled without further
adjustment.



D ELECTRONIC EXCELLENCE

Plug in PC.
cards

Mother board/
daughter board
construction

Modular Construction
Modular construction, with plug
in subassemblies and printed
circuitry is used throughout.

All PC cards plug into a mother
board. Raised letters on each
PC card pull identifies its function.
The mother boards may be
removed or replaced without
soldering. Connections are all
plug in.

Improved performance and
reliability are achieved through the
use of low noise BIFET OP amps,
integrated circuit analog switches,
high stability tantalum, and low
leakage electrolytic capacitors.
Bi-polar regulated power supplies
are used for all critical amplifier
circuitry. Serviceabllity is
enhanced through the use of IC

sockets, precision multi-turn pots,
and plug in subassembilies.
Flexibility in selection of user
options is provided in the form

of DIP programming jumpers.

Microprocessor System
Controls All Electronic
Functions

B The record head bias
frequency is derived from
the microprocessor crystal
referenced clock frequency.

B A quartz crystal clock,
accurate within .05%,
provides the reference for all
machine logic and control.
The crystal clock insures
extremely precise, long term
frequency stability.

B Controls logic for solenoid

Modular
construction with
easy to remove
side panels

Microprocessor
control

=
D=

A :
; \
»
i

T

operating voltage, stepping
it from 50 to 18 VDC after
cartridge start-up.

Controls the ELSA functions:
the cartridge erase cycle, the
automatic azimuth (phase)
adjustment cycle, and the
splice locator cycle.

Provides maintenance and
error free cue detection with
no need to adjust frequency
or level controls. All NAB cue
tone frequencies are
standard.

Provides cue tone generation
of precise frequencies,
controls the crystal referenced
test tone generator system
and controls all record and
playback logic functions.



“99B” SERIES CONNECTIONS

RECORDING AMPLIFIER AND REPRODUCER

Meters with Peak
Indicators

The large VU type
meters utilize built-in
LED peak indicators to
warn of tape
saturation.

Secondary and
Tertiary Cue Tone
Switches N
These switches are
active in both record
and reproduce modes
of operation. All cue
tones may be
generated or detected
simultaneously.

Color Coded Meter
Switches and

Input Level Controls
Nominal audio input
level is jumper
selectable for one of
four level ranges.
Knobs may be
removed and replaced
with furnished hole
plugs to prevent audio
level tampering

Record Head
Interconnect
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Remote Control
Connector

Special Functions Panel

Data and Power
Interconnect Cord

Record Set Switch
Arms and readies the
recording mode. The
record switch also
serves as a reset for
the test tone generator.
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Light Emitting Diodes
The green LED
indicates detection of
150 Hz cue tones. The
red LED is a power
indicator The yellow
LED indicates 8kHz

cue tone detection Start Switch

Stop Switch

Switch lamp lights
when a cart is loaded
and “flashes” to
indicate a cart has
been played. The flash
will be slow if the
cartridge recued
normally or fast, as a
warning, if the operator
Stopped the cartridge
before it recued.

ELSA Safety Switch

Operates in

"Cue” switch to

activate the automatic
canr/dcT;e preparation
cycle. The optional

ELSA system

automatically erases

conjunction with the

Cue Switch
The cue switch causes
the machine to enter

the tape, phase aligns
the record head,
and locates the splice

Portions of the high speed recue
cartridge preparation While in high speed,
cycle may be pressing and holding
accessed by selective the cue switch

use of the ELSA unmutes the program
switches. audio.

Audio Connectors
Microphone type XLR
audio connectors for

reliable, latching
connections,

Removable Line

Record Head
Interconnect

Data and Power
Interconnect



AND OPERATOR CONVENIENCES

RECORDING AMPLIFIER
SPECIAL FUNCTIONS PANEL

Le— M O D E

REC CEFEAT CUE
ERASE

MONITOR e ] L 1kHZ CUE —d

Easily Accessible Color Coded Switches

Convenient, color coded push
buttons provide control of special
machine functions. Meter
monitoring selections (grey
switches) include: 1. Normal
Record (automatically switches to
program playback when machine
IS not recording), 2. Program
Playback, 3. Program Bias,

4. Cue Bias, 5. Cue Play. CMOS

integrated analog switches are
used in meter switch circuits to
eliminate mechanical switch
problems and allow direct control
by the microprocessor

The 1 kHz cue record and
defeat switches (red switches)
permit addition and deletion of
stop tones. Functions are
electronically latched and

{1OKHZ - 10 VU
. 14 .SKHZ AZIMUTH
. SLOW FREG STEP

6. STEP HOLD

7. FASY FREQ STEP

R WEST.

controlled, with LED confirmation
of the defeat mode. A cue erase
facility (white switch) allows
erasure of any information
recorded on the cue track without
affecting program material. A
microprocessor controlled test
tone generator (green switches)
offers seven functions and an
LED displays mode identification.



“99B” SERIES SPECIFICATIONS

POWER:
A 117 VAC Or 234 VAC
B. 50/60 Hz

POWER CONSUMPTION:

A. Reproducer/Recorder: 40 VA Typ.;
60 VA Max.

B. ELSA Cycle: 760 VA Typ;
800 VA Max.

TAPE SPEED:

A. 75 IPS (19 cm/s) Standard

B. 22.5 IPS (57 cm/s) High Speed Cue
Standard

B. 3.75IPS e 5 cm/s) & 15 IPS (38 cm/s)
Available Via Jumper Change

SPEED ACCURACY:
+/- 0.1% Maximum Deviation

RECORD/PLAY FLUTTER:
A. Play Max.: 0.12% DIN wid. @ 7.5 IPS
B. Rec/Play Max.: 0.15% DIN Wtd. @ 7.5 IPS

AUDIO OUTPUT CONFIGURATION:
Transformer Coupled

AUDIO OUTPUT IMPEDANCES:
A. 600 Ohm Load Impedance Standard
(180 Ohm Source Impedance)
B. Strappable For 150 Ohm Load Impedance

AUDIO OUTPUT LEVEL:
A. +25 dBm Maximum Before Clipping Into
600 Ohm Load
B. May Be Strapped To Provide The
Following Operating Ranges Without
Deteriorating Signal-To-Noise Ratio:
18to -1dBm
10to  +7 dBm
-5t0 +12dBm
+1to +18 dBm

DISTORTION:*
System: 0.8% Or Less THD.
(Tape Dependent)

NOISE:
A’ SignalTo-Noise: Measured With Bias/
No Signal.

MONO STEREO
58 dB 56 dB
(or better) (or better)

B Signal-To-Noise: No Tape Running;
ScotchCart® Cartridge In Place

MONO STEREO
58 dB 56 dB
(or better) (or better)

C. Squelch Noise: 70 dB or better
(Noise Measurements are 20 Hz-20 kHz
Bandlimited . Unweighted.)

CROSSTALK (SYSTEM):*
-50 dB Minimum Separation Between
Any Two Channels.

FREQUENCY RESPONSE:*
Record To Playback:
+/-1.0dB, 31.5Hz - 16 kHz

EQUALIZATION:

A. 1975 NAB: Standard
B. 1964 NAB: Optional
C. CCIR Optional

CUE SIGNALS:

(Conforms to NAB Specification)
A. NAB Primary Cue: 1 kHz

B. NAB Secondary Cue: 150 Hz
C. NAB Tertiary Cue: 8 Hz

AUDIO INPUT SENSITIVITY:

A. +28 dBm @ 0.5% THD (Recorder).

B. Strappable For The Following input
Ranges (Front Panel Level Control Set At
Mid-Range): 20 dBm

10 dBm
0dBm
+10 dBm

AUDIO INPUT CONFIGURATION:

Transformer Coupled

1. 20K Ohm Bridging Standard

2. Strappable For 150/600 Ohms Terminating
Impedance

METERING:
A. Taut Band Movement: VU Type "A" Scale

B. LED Peak Indicators Adjustable To Follow
Tape Saturation

BIAS:
256 kHz, Crystal Referenced

CARTRIDGE SIZE:
NAB A & AA

AMBIENT OPERATING
TEMPERATURE RANGE:
1010 55 Degrees C. (50 to 131 Degrees F)

MOUNTING:

A. Table-top Standard

B. Rack-Mount Optional With URM-0001
Rack-Mount Kit. Filler Panels Also Available

DIMENSIONS:

A Width: 21.6cm (8.5”)

B. Depth: 39.4cm (15.5")

C. Height: 1334 cm (5.25")
Add 1.cm (.375") For Feet.

WEIGHT (Typical)
Playback: 14.1 kg (31 Ibs.)
Recording Amplifier: 6.8 kg (15 Ibs))
Total Max. Shipping Weight:

Less Than 22.7 kg (50 Ibs.)

ELSA SYSTEM:

Splice Locate: Will Detect One (1) mil
Splicing Tape Thickness Minimum, Square
Or Diagonally Cut.

Automatic Phase Alignment: +/- 20 Degrees
Or Less Difference Between Left And
Right Program Channels At 10 kHz
Final Azimuth Mean Setting Is Cartridge
Dependent And May Vary Slightly Due
To Cartridge Dynamic Phase Jitter.
(Measured Under Steady State Conditions
After Start Of ELSA Sequence.)

“Note: Items Indicated () Are Specified Using
A ScotchCart® Broadcast Cartridge At A
Reference Level Of 1 kHz At 250 nWb/m

International Tapetronics Corporation/3M
Reserves The Right To Change Products And
Specifications Without Notice

International Tapetronics Corporation/3M
“The Leader in Reliability and Service”

More International Tapetronics Corporation/3M
cartridge machines are installed in radio
stations around the world each year than all
other manufacturers’ cartridge machines

and Service”

combined. Call today for more information on

ITC’s complete line of cartridge machines.

B 99B Cartridge Machines, “The Best”

B DELTA Cartridge Machines, “Today's Most
Popular Cartridge Machines”

B OMEGA Cartridge Machines, “Affordable
Performance You Can Trust”

78-6912:0099-8

Printed in U.S A

When better performance emerges, it will
come from International Tapetronics
Corporation/3M, “The Leader in Reliability

TO ORDER OR FOR MORE INFORMATION
CALL TOLL FREE 800-447-0414

From Alaska, Hawaii or lllinois, call collect
309-828-1381.

In Canada, call Maruno Electronics, Ltd.,
416-255-1445.

International Tapetronics Corporation/3M

2425 South Main Street
PO. Box 241
Bloomington, lllinois 61702-0241




Superior Programming Deserves
Superior Sound

LOOK AT THE FACTS:
The ScotchCart® Il broadcast cartridge provides

uncompromising sound while offering
operational convenience and control.

The Revolutionary
HIGH FREQUENCY MODULATION NOISE ScotchCart® 11 .
It broadcast cartridge
@ 2 > . Ll IR design eliminates the
D excessive audio
8 % sidebund noise which
o s = results from the rubbing
E T A P T etfects of pressure pads
GRECUERCH and the mechanical
irregularities of
rotating hubs found
in conventional
cartridge designs.
Some competitive
PH?SE JITER cartridges sound

muddy on the air

T

o '
o % = t because of excessive
Sk "
£ o m e phase jirter.

1] s bl
B —— | ! ScotchCart® [}

S K ! broadcast cartridges

8 1ol RS Iy oy st sound crisp and clean.
UAHY HILGE CARTRIDGE CARTRIDOC

FREQUENCY RESPONSE The new tape was

— LEFT CHANNEL conceived as an integral
— RIGHT CHANNEL - O ster
B part (_)f a complete
+1d8 cartridge system. When
0d8 usced with high quality
= equipment, such as an
I'TC “99B™ cartridge
Soriz e ‘oKtz | 20kHz muchine, the
FRAEQUENCY IN CYCLES PER SECOND 1542 ScotchCart® 11 broadcust

cartridge is capable of
trequency response
equalling professional
recl-to-reel
performance.

A REAL VALUE

No broadcast cartridge in the world combines long
life and performance like the new ScotchCart® 11
cartridge.

To order ScotchCart® Il broadcast cartridges or
request a technical manual to optimize ScotchCart® 11
performance, in the U.S., contact your local 3M sales
office, your professional audio dealer, or call
International Tapetronics Corporation/3M at
800-447-0414 or collect 309-828-1381 from Alaska or
Illinois. In Canada, call Maruno Electronics, Ltd. at
416-255-9108. In other countries outside the U.S.,
contact your ITC cartridge machine representative.

78-6912-0149-1

NEW, HIGH-OUTPUT, LOW-NOISE TAPE

Bé%i’;igggg#&‘:cs‘g MAXIMUM OUTPUT (MO)
Maximum output level at the
specified frequency is a measure
of the output capability of a
10 tape. The recorder is equalized
p for a flat responsc using the
fN appropriate reference tape.
\ Whilc recording 10 kHz the level
\ of the input signal is increased
MO 1 kHz until no further increasc is noted
200 in the output (short wavelength
0 nwbm Saturation). This output is then
reported at different bias settings
relative to reference level. While
recording | kHz the level of the
input signal is increased until
3% third harmonic distortion
appears in the output. This
output level is then reported at
differcent bias scttings relative to
reference level.

SENSITIVITY (S)

Sensitivity data provides a
means o compare the output
of one tape to that of another
when recordings are made with
the same low level input (i.e., an
input at which an insignificant
amount of system distortion is
contributed by the tape). The
record cqualization is sct to
achieve a flat response when
using the reference tape at the
bias sctting. A constant input
level 20 dB below that required
10 produce reference leve
output from the reference tape
is used.

HARMONIC DISTORTION
(HDL))
405 Third harmonic distortion is the
amount of third harmonic

50 } distortion found upon playback

- \ - of a reference level signal. The
HDL, curve shows the change in

this level of distortion as a result
of different bias settings.

Ne TAPE NOISE (N,)

60 01 Biased tape noise level is a
measure of a tapc's residual

noise When recording with zero
input signal, the output is

2 ) 0 2 T measured through a filter having
the characteristics defined by the
NAB Standard Noise Weighting
Curve. The level of noise is then
reported at different bias settings
relative 1o reference level.
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OUTPUT. dB
N w
[=} =}
THIRD HARMONIC DISTORTION %

HDL.
(1 kHz)

BIAS, dB
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International Tapetronics Corporation/3M
2425 South Main Street

PO. Box 241
Bloomington, L 61702-0241

ScotchCart’' Il
Broadcast Cartridges




REVOLUTIONARY
DESIGN

The ScotchCart® I
broadcast cartridge
represents a breakthrough

in technology beyond
anything previously
expericnced in the industry.
A revolutionary design
climinates pressure pads,
utilizes a non-rotating hub,
and now includes ... a new,
high-output, low-noise,
lubricated tape for recording
at high levels without
performance loss. Tape and
cartridge compliment each
other like never before in
the ScotchCart® II broadcast
cartridge.

Sctting an industry precedent,
the ScotchCart® II broadcast
cartridge utilizes a passive
system of internal tape
guidance, which allows
vour cartridge machine to
do a much more precise job.
This design, combined with
the new tape, makes the
ScotchCart® 11 broadcast
cartridge the most reliable,
stable and repeatable
cartridge available.

LIFE

IMPRESSIVE
PERFORMANCE

To be successful in today’s
competitive environment,
professional broadcasters
need the best. The
ScotchCart® II broadcast
cartridge clearly outperforms
conventional cartridges. The
ScotchCart® 11 broadcast
cartridge sounds crisp and
clean, and climinates the
excessive modulation noisc
which results from the
rubbing effects of pressure
pads and the mechanical
irregularities of rotating

hubs. When used with
quality equipment, the
ScotchCart® II broadcast
cartridge is capable of
frequency response
equalling professional
reel-to-reel performance.

LONG LIFE

With five times the average
life of its nearest premium
grade cartridge compctitor
and superior audio
performance, the
ScotchCart® II broadcast
cartridge is the best

value ever.

5 SCOTCHCART®II

BROADCAST
CARTRIDGE

4
%
2
1
0

PREMIUM GRADE CARTRIDGES

COMPETITOR A COMPETITOR B

*Life results are based upon tests using 3.5 minute length premium grade cartridges
and F'HC cartridge machines. A cartridge was considered at the end of useful life
when it reached a 5 dB frequency response loss at 10 kHz. 5% DIN weighted
flutter, or mechanical tailure. These eriteria represent casily recognizable
problems that should result in the cartridge being removed from service.

NAB bead
penetration and
centering marks
to fucilitate head
block cnd
cartridge guide
ddjustinent.

Naturally
{ubricated
concave guides
gently position
tape to allow

the cartridge
mcchine to do the
critical guidance.

High output,
low noise,
studio-grade tape
is capable of
imipressive
frequency
response cnd
higher recording
levels for
improved signal
to noise
performcaiice.

Naturally
lubricated bub
material with
40% glass bead
Sill has broad
femperdatire
stability and
resists warpage
Jor consistent
perforindarnce.

Non-rotating hub
to reduce wow
and flutter,
elimincte
annoying
rotating bub
rattle aned
minimize stop
cle over-shoot.

NO pressure
pads to caise
troublesome tape

steering and wear

or induce
modulation
Hnoise.

Adjustable cam
to control tape
loop for
maximum life.

Built-in magnetic
head shield to
protect heads
Srom stray
radiated hum
and low

[requency noise.

Tupe exits
naturally from
the bub center
instead of
fieisting and
curling up and
over the pack to
rediice edge stress
and debris for
extended rape life.

Curt cover made
of polycarbonate
mciterials to
insure long
lasting, break
resistant wedr:

Window for
visudal splice
identification.

Puatented dynamniic
tension control
system to insure
proper
tape-to-hecd
contact, provide
constant tape
tension dand
control tape
looping inside
the cartridge.

Four scren
antincdar)
coustiuction for
an extremely
rigid body that
resists flexing.

Interlocking tabs
in cover and base
to eliminate
sliding when
cartridges are
stacked.



ESL-IV SERIES
Cartridge Tape Eraser/
Splice Locator




Combines cartridge erasing

and splice locating in a

single, automatic operation.

For Better Sound

Clean, crisp recording — and on-air
sound — requires that tapes be com:
pletely erased and the splice located
and positioned just past the playback
head. lf the erasure is not complete
there will be noise superimposed on the
new recording. And if the new sound is
recorded over a splice, sound quality
will be poor — or sound will drop out
entirely — for that period. If a high
frequency cue tone is recorded on the
splice, as might occur in an automated
system, the tone may be garbled. For
these reasons, automated stations,
large stations — and all stations con
cerned with their sound — locate
splices in conjunction with cartridge
erasure.

Manual Operation A Problem

USING A HAND-HELD BULK
ERASER does not always produce a
uniformly erased tape. Positioning of
the eraser, length of erasing time,
operator-error and other factors all
affect the outcome. For example
continuous use of the eraser will cause
overheating and possible failure of the
eraser. And, of course, use of the bulk
eraser requires both hands and the full
attention of the operator. Since most
operators turn the tape cartridge over
during erasure, the process may take
twenty orthirty seconds.

Splice locating also tedious

TO LOCATE A SPLICE VISUALLY,
the operator has to place the cartridge
in a regular machine {(normally running
at 712 IPS), run it, and watch for the
splice to appear at the playback head
position. Depending on the tape
length, it takes from several seconds to
several minutes for the splice to appear.
Sometimes the splice will elude the
operator at the first pass and the cycle
must be repeated. Because the process
of locating splices is tedious and time
consuming many stations elect instead
to tolerate the loss of quality caused by
recordingoverthem.

The ESL does both jobs
with ease

The operator simply inserts a cartridge
and pushes the “Start” button. The
button lights up the indicate tape move-
ment. A diagonal cartridge guide
assures accurate positioning of the cart-
ridge even when insertion is done
rapidly or carelessly. This permits rapid
handling of cartridges without risk of
damage. A hold-down spring locks the
cartridge solidly in position.

3 Modes

Any of three modes can be selected:
combination, erase only, or splice
locate only. The COMBINATION
MODE involves two, sequential cycles
The erase cycle comes first and lasts 15
seconds. During the erase cycle, a light
on the control panel glows red, dim-
ming and then going out as erasing is
accomplished. The splice locating cycle
follows. The length of this cycle de-
pends on the length of the tape and the
position of the splice. Upon sensing the
splice. tape motion stops and the
machinereturnsto a “ready’” condition.
If the machine is started again, with the
same cartridge left in place. the ESL-IV
will ignore the erase cycle. going
directly into the splice locator cycle. A
“Stop” button permits the operator to
over-ride any function, turning the
machine off at any point, in any cycle,
inany mode. A safetyfeature.

In the ERASE-ONLY MODE. the inter-
nal bulk eraser erases the cartridge. At

the end of this 15 second cycle, tape
motion stops. This mode is useful when
the operator is more concerned with
time savings than with production
quality

The SPLICE LOCATOR ONLY
MODE is used where a tape has already
been erased but where the splice has
not been located. Or, where, for some
reason, tape has multiple splices. In this
mode, the machine goes directly into
the splice locate cycle. When the splice
is located. tape motion stops.

Virtually Fool-Proof

The switches on the panel are easy to
see and control, speeding operation
and reducing the probability of error.
The machine is very quiet in operation,
highly resistant to shock, external vibra-
tion, and noise. This resistance is pro-
vided for by the massive, rugged con-
struction of the machine and by the
rejection of noise by its electronics. It is
compact. Visually attractive.

Built With ITC Quality

The ESL is fast, running at about four
times normal playing speed, without
harmful stress to the tape. It is a fine
quality machine, built to the same high
standards you expect from ITC cartridge
machines, using parts interchangeable
with these machines. This assures long
life. dependable service, and ease of ser-
vicing and partsreplacement.

Angled cartridge guide permits rapid place
ment of cartridge




Heavy-duty AC induction motor provides for
precision tape travel at speeds between 25 and
29 inches per second. Reliable, long-lived. The
motor is electrically isolated from the elec-
ronics, each enabled by a- separate Micro-
Switch. This permits the motor to be turned off
when there is no cartridge in the machine,
reducing deck heat

Will Not Overheat

The design of the machine makes it al-
most impossible for the operator to sub-
ject the erase-coil to continuous duty,
which can cause overheating and fail
ure in manual erasers. The necessan
“rest” period is provided in the
combination mode by the splice
locating cycle. In the erase mode. a
cartridge must be removed and
replaced before the machine will re-
energize the coil. And, of course. in the
splice finder only mode. the erase-coil is
turned off. The operator, thus, cannot
inadvertently damage the machine

Electronics are totally accessible from back of
machine. All high voltage electronics are on the
mother board, out of reach of human hands
There are no high voltage electronics on the
plug-in daughter board. The erase coil and
other electronics are individually fused for
safety

Half-inch thick, milled aluminum deck pro
vides the massive support and stability needed
to withstand shock and vibration and permit
precision performance of all components

“Start” button starts function
called for by mode switch

ERASE

®

ERASE
& o

SPLICE
LOCATE

The erase-coll is positioned horizontally on
the tape deck so that the flux field is equally
distributed, assuring unlform and complete
erasure

Erase indicator lamp reflects relative in-
tensity of magnetic ‘ie.d during erasng
process. Dims and goes out as erasure s
completed.

“Erase’ position calls for erase-cny

- mode. This cancels the splice locator
cycle and ocks out the “Start” butcn
until cartridge is ramcved and anotaer
inserted.

“Both™ mode erases the tape and locatzs
the splice.

“Splice Locate' locates splice only. Coes
not erase. Does not lock out “Start.”

Q “Start” and “Stop” buttons have indicator

lamps. Manual “Stop” over-ri

Plug-in termination of all harnesses and
cables permits rapid assembly, dis-assem-
bly and easy maintenance

des all functions.




The top cover has a cut-out to facilitate Inser-
tion of the cartridge. In a stepped-back posi
tion, it provides easy access to the mechanism
and allows even more rapid feeding of car-
tridges. It can be fully removed. The cover is
tightly fitted to avoid vibration during opera
tion

ESL-IV

SERIES
Cartridge Tape
Eraser/
Splice Locator

SPECIFICATIONS

POWER:

117 volts, AC, 60 Hz, 50 watts
continuous, 625 volt amperes
intermittent (at peak erasure).

TAPE SPEED:

25-29 IPS. Direct-drive, high-
speed capstan motor with
permanently lubricated ball
bearings

SPLICE SENSITIVITY:

Senses splicing tape thickness
of 2 mil or greater.

Guaranteed

The ITC ESL-IV guarantees good
sound, time savings, convenience, fool-
proof operation and performance. At a
very modest cost.

ERASE DEPTH:
45 dB* orbetter 50 Hzto 15 kHz

TAPE CAPACITY:

NAB size AA cartridges

All this plus ITC’s famous thirty-day
guarantee of satisfaction and bold two-
year warranty on parts and factory
labor.

INTERNATIONAL TRAPETRONICS CORPORATION
2425 South Main Street, Bloomington, lllinois 61701

CALL TOLL-FREE: 800-447-0414

In Alaska, Hawaii or lllinois call collect: (309) 828-1381

CYCLE TIME:

For complete erase/splice
location cycle:

Minimum
any length cartridge 15 sec
Maximum
70 sec. cartridge 35 sec
10%2 min. cartridge 180 sec

AMBIENT TEMPERATURE:

55 degrees C., 131 degrees F.,,
maximum

MOUNTING:
Table top mounting

DIMENSIONS:

5%" wide, 15" deep, 5%." high
(add 3/8" for feet).

WEIGHT:
17 Ibs.

- As referenced to “0" level at 1 kHz
(fluxivity level 160 nW/m)

Made under one or more of the
following patents: 3,800,323
3,801,043; 3,801,329, 3,833,935;
3,865,719, 3,932,887, 4,142,221
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There's no longer any need to com
promise on the performance of tape
cartridge equipment for the sake of
low price! ITC's PD-Il Series is an
economy priced machine designed to
deliver excellent results in those appl
cations requiring the services of a
basic cartridge machine recording
and playing mono tapes in the "A’
size cartridge and stopping automati
cally on the 1 kHz cue tone. The PD-Il
could well be the best cartridge ma
chine buy you'll ever make when you
consider the long hife expectancy,
minimum maintenance, many exclu
sive features, and outstanding per
ormance

The PD-Il Series includes a combina
tion of important features found no
where else in the economy priced
field. One prime example 1s the super
quiet operation. This 1s due to ITC's
now famous and often copied air
damped solenoid with Teflon coated
plunger. And the machine s totally
automatic. There are no levers to pull,
or buttons to push when inserting or
withdrawing a cartridge. Just gently
nsert the cartridge and press the
start switch. The machine does the
rest automatically and quietly

We've milled the deck from a solid
block of 1/2 inch thick aluminum

It won't warp and presents the same
flat, stable surface to cartridges every
time assuring correct azimuth of
heads. Our heavy-duty micro adjust
ment head assembly i1s designed for
accurate and easy adjustments; and
once made they hold to provide con
sistent fidelity. The adjustable tape
guides, head assembly parts, and deck
are non-magnetic so that they will
not adversely affect the quality of
audio

The direct-capstan, 450 RPM, hys
teresis-synchronous drive motor with
an electrolyzed shaft minimizes wow
and flutter, improves pulling power,
and eliminates need for rubber belts
and separate fly wheel assembly

The new trim-line design allows you
to place three units side-by-side in a
19 inch rack. Each unit is only 5-3/4
inches wide, 5-1/4 inches high, and
15 inches deep. No matter where you
place the PD-ll, you'll find location
easier than ever before. And there 1s
a removable top cover that facilitates
easy cleaning, maintenance, and
adjustment

The printed circuit electronics include
the latest silicon solid-state diodes
transistors and integrated circuits. All

switching and logic 1s performed by
solid-state components. No relays are
used. Printed circuit cards are of the
plug-in variety with gold plated con
tacts for ease of replacement or re
pair. Head cables have plug-in con
nections at the heads to permit easy
reversing of cue and program output
when servicing or during head replace
ment; and the well-vented housing
assists in providing cool operation un
der continuous use

What does ITC's PD-Il offer over the
competition? It can probably be
summed up In one word reliabihty
And this i1s the real reason the choice
of PD-Il 1s a decision for economy
The rugged design means the machine
will perform faithfully when called
upon. It was designed to outlast and
outperform any other economy ma-
chine we've seen. We've eliminated
the cams, latches, pulleys, belts, and
other numerous parts that require
frequent adjustment. The machine Is
designed for continuous use, long
life, and minimum maintenance. The
PD-ll 1s the only cartridge machine
that provides the right combination of
features, performance, reliability and
price the elements essential to
true economy

The PD-Il Series carries a two year warranty and a 30 day money-back guarantee of satisfaction.

o
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Easy serviceability

MODEL DESIGNATION

PD-Il Series Reproducers and Recorder/Repro-
ducers accept the NAB “A” size cartridges.

PD-Il Reproducer, Monophonic with 1 kHz primary
cue tone.

PD-Il Recorder/Reproducer, Monophonic with
1 kHz primary cue tone.

ACCESSORY

SA-0034 Rack Mounting Kit — mounts three PD-II
Series in a 19 inch equipment rack.

INTERNATIONAL TAPETRONICS CORPORATION

2425 South Main Street @ Bloomington. lllinois 61701
Telephone: 309-828-1381

Form No. 100-0018-010

PI-I SERIES

REPRODUCERS AND RECORDER/REPRODUCERS

&

POWER
TAPE SPEED

TIMING ACCURACY
WOW AND FLUTTER
AUDIO INPUT
AUDIO OUTPUT

DISTORTION
NOISE

CROSS TALK
BETWEEN CHANNELS

FREQUENCY RESPONSE
EQUALIZATION
HEAD CONFIGURATION

CUE SIGNAL

METERING
BIAS OSCILLATOR
TAPE CAPACITY

START AND STOP TIME

AMBIENT TEMPERATURE:
REMOTE CONTROL

EXTERNAL CONNECTORS:
MOUNTING
DIMENSIONS

WEIGHT

e

SPECIFICATIONS

117 volts, AC. 60 Hz. 70 watts

7-1/2 inches per second. Direct-drive, hysteresis
synchronous motor with electrolyzed shaft and
permanently lubricated ball bearings

+0.2% or better
0.2% or less, NAB weighted.
20 to O dBm. 600 ohms balanced

+ 15 dBm before clipping. normally +5 dBm,
600 ohms balanced.

2% or less, record to playback at O VU record
level

52 dB or better below reference of 400 Hz at
3% THD. unweighted

Better than 50 dB at 1 kHz

+2 dB from 50 to 12.000 Hz
NAB. Adgjustable to compensate for head wear

NAB. Separate record and reproduce heads
permit monitoring while recording

NAB primary (stop) cue. 1 kHz, automatically
applied at start of recording

Taut-band movement with "A” scale
75 kHz

NAB size A cartridges. 2 seconds to 10-1/2
munutes with 1 mil lubricated tape at 7-1/2 IPS.

0.16 second minimum. Dependent upon air
damping adjustment of solenoid.

55 degrees C. 131 degrees F, maximum

All indicator lamps and push-button switch
controls.

Terminal strip

Table top mounting. Rack mounting shelf for
mounting three units side-by-side available as
an option

5-3/4" width. 15" depth. 5-1/4" height (add
3/8” for feet)

15 pounds

Terms: Net 30 or 5% discount for pay-

ment prior to shipment. Leasing
also available.

Printed in U.S.A



TEN YEARS WORTH

OF IMPROVEMENTS

ARE PACKED INSIDE
THIS MACHINE.




The original ITC Premium Series of tape cartridge machines was
introduced in 1970. To say it caught on quickly would be an
understatement.

Over the next ten years, the Premium Series became the
standard of the broadcast industry throughout the world, outselling
its nearest two competitors combined. Over 35,000 Premium Cart
Machines were purchased, over 50,000 Premium Decks. In fact,
three out of every five broadcast cart machines around the world
are ITC machines.

What made the Premium Series so popular was an
unmatched level of features, performance specs and reliability
within the mid-price range. And those same attributes are still there,
along with over ten years worth of improvements, in the Delta Series,
the new generation of mid-priced ITC machines.






w

Delta | S|ng|e Deck Reproducer The Delta | was designed for use with

size A or AA tape cartridges.

The unit is much smaller than
previous cart machines. So three
machines can now fit into a rack where
two used to fit.

The Delta | is packed with
improvements. High-speed recue is
standard. NE5500 Series amplifiers are
used, along with an exclusive ITC
playback head. There's a toroidal power
transformer. And a digitai cue tone
detector.

The half-inch tool plate aluminum
deck is still there, with the airdamped
solenoid design pioneered by ITC. So is
the chain-and-sprocket pressure roiler
assembly.

And we've gone to a modular series
design. That means you can add a
Delta IV Recording Amplifier to any single
or triple deck to make a play/record
combination

ITC Reproduce Head
This patented head, pioneered in ITC's Series 99 results in
unusually flat response and extended life

Precision CNC Milled,Tool Plate Aluminum Deck

The aluminum alloy deck offers the rigidity of steel with the weight advantages of aluminum. It provides a stable
reference surface for motor, solenoid, and head block mounting. Unique criss-cross azimuth adjusting arms
provide the fine adjustment of head azimuth, zenith and height on the true center pivot head block. Locking nuts
secure position after each adjustment. Head mounting straps allow easy head replacement. And the complete
head mounting block 1s removable for ease of service. Plug-in head cables make program and cue channel
calibration and testing easy. And the metal deck is brushed and anodized for long life

Delta |
Rear View




DC Brushless Servo Motor

The motor is precision manufactured for
extremely low wow and flutter. Selectable
speeds are 3%, 72 and 15 ips, with
high-speed recue running at 22 5 ips

Delta Il Wide Play Reproducer

Twice as wide as Delta | to accommodate all
sized cartridges. The Delta Il is also
compatible with the Delta |V Recorder

Delta Series Servo Motor

At the heart of any cartridge machine is its motor.
Traditional designs have used hysteresis-synchronous
motors with high wow and flutter, heat and radiated
magnetic field. These motors were usually limited
to one speed because they were referenced to the
power line frequency.

In contrast, The Delta Series utilizes a unique,
brushless DC servo motor, phase locked to a
precision crystal reference. Among other things,
this provides for extremely low wow and flutter.
Wow and flutter are some of the most audible types
of distortion. You can hear it even through
inexpensive AM radio receivers.

One reason we can produce machines with such
low wow and flutter is that our servo motor uses an
averaging tachometer. Most tachometers use a
toothed ring attached to the motor, rotating at the
same speed with a single point detector. These
tachs determine motor speed by counting the teeth
on the ring. Unfortunately, this has been a rather
troublesome part of conventional servo motor
design, because any eccentricity in the gear
circumference or tooth irregularities will cause
instantaneous errors, which will, in turn, cause the
electronic driver circuit to make false current
adjustments, actually injecting wow and fiutter into
the motor.

Our averaging tachometer is a unique design
that automatically compensates for tachometer ring
eccentricity which induces flutter. The averaging
tachometer produces a stable, steady signal input
to the phase-locked loop motor controller to ensure
extremely accurate speed control. Included in the
tachometer design is a second pickup coil, wired
out of phase, which serves to reduce extraneous
hum fields.

The Delta Series Servo Motor also generates far
less heat—less than one watt, compared to 23
watts from conventional hysteresis-synchronous
motors. This reduction of heat will significantly
improve the life of the motor bearings.

Most importantly, the Delta motor is a powerful
high torque motor reducing the effective cart-
generated wow and flutter. Due to the power of this
motor, stall protection is included to prevent motor
damage.

!




Delta lll Triple-Deck Reproducer

Like the Delta |, the Delta lil is of the other decks mechanically unstable, difficult
designed for use with size A or Since the Delta Il is the to maintain and generally
AA tape cartridges same width as the Delta |, three lower in audio quality than single
It features three independent units, or nine decks, can now deck machines. In contrast, the
reproduce decks. When combined fit into a standard 19-inch equip- Delta lll has been designed as a
with a Delta IV Recorder, the ment rack. high performance, highly reliable
lower deck is the record deck Historically, triple deck and easily maintainable machine
Each deck can be removed for machines have suffered from at substantially less cost than
service or alignment without many drawbacks. They are bulky, three single deck Delta machines

affecting the performance




Capstan Crive Motor Assembly

Unlike previous triple-deck motors, this motor is set within a unique,
single-piece casting that uses just two ball bearings. As a result, bearing
noise and failure are greatly reduced. The 10mm, non-magnetic,
stainless steel shaft is centerless ground and vapor honed to optimize
the tape driving surface. All of these features help solve many

problems common to triple deck motors, such as bearing misalignment,
wow and flutter, and phase instability. Selectable speeds

are 3%, 7Yz, anc 15 ips.

Rear View of a Delta ili Deck

Each deck is easily removed for maintenance with the turn of one front
panel screw. There is only one component connector per deck, and as
part of the deck assembly, it disconnects as the deck is removed.
Interchangeable decks do not leave remaining decks out of service.
The precision milled tool plate deck is warp resistant.

e many
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Delta ili

: Rear View
- . - XLR-type audio connectors are used.

Delta lil interconnec All remote connections are brought in through
Dramatically reduces messy wiring by providing a connectors with signal paths compatible with
central connection point for PC Cards and Cabling. the Delta | and Delta IV.



Milled aluminum side panels Spring-guided cart guides for
covered with Lexan accurate alignment

Tool plate
aluminum
deck
assures
long
stable life
Start switch

Lexan® front cover resists Stop switch lights continuously Cue switch initiates high

scratches and fingerprints when cart is first loaded and speed cue

Delta Il decks feature black ready, slowly flashes when cart

anodized aluminum front Is recued, and flashes quickly

covers when cart i1s manually stopped

from front panel or remote
switch



Active-balanced
. transformerless outputs
Microprocessor logic control card with transformers XLR audio output connectors.
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Program amplifier and cue Toroidal power transformer.

detector card

Powerful, airrdamped solenoid

Precision head assembly.

High stability, chain link,
pressure roller assembly.

Heavy duty milled aluminum
side panels.

Cartridge guidance
assembly.




Delta IV Recording Amplifier

The Delta IV may be combined
with any Delta Reproducer to
make a fully compatible recorder
reproducer combination

Like the rest of the Delta Series,
the Delta IV is built with high
quality components, such as
the NE5500 Series amplifiers,
electrolytic and film capacitors,
and metal film resistors.

Balanced audio inputs are
switchable between 600 ohms
150 ohms or 20k ohms, and may
be used with or without audio
input transformers.

The Deilta IV accepts audio
input levels up to +18 dBm with-
out the use of external pads. The
amplifier design easily accom-
modates higher recording levels
for improved signal-to-noise
ratios. Record amplifier distortion

Secondary tone
record button

VU meters

Metering switches 1 kHz defeat

Delta I/Delta IV Recorder/Reproducer Combination

1 kHz add

s less than 0.5% THD and |.M
distortion is significantly reduced.
Group delay compensation is
incorporated to eliminate phase
delays caused by inductive and
capacitive components,
Improving transient response

Program and bias signals are
mixed actively, using slew rate
operational amplifiers, instead of
program/bias mixing transformers.

Metering functions are
calibrated independently using
high quality, multi-turn potentio-
meters. Meters automatically
display program playback output
level when not in the record
mode. A level internal slide switch
allows the front panel meters to
be used for setup adjustments of
record bias, cue bias, and cue
play level

Record set switch lights in
record mode, flashes for 1
kHz tone defeat.

Tertiary tone
record button

cable

Record level set knobs
may be removed

bottom deck only)

Audio mputs__‘,l.,l g
Remote control __.-

Interconnect

Delta ill/Delta IV Recorder
Reproducer Combination
(Record/Reproduce on

. -’—“_

Bias ampilifiers are independenti
adjustable for left program, right
program, and cue channels. A
crystal-referenced bias generator
maintains a frequency of 119.3
kHz +.05%. Bias ramp on and off
Is carefully controlled to insure
pop-free recordings. The high bias
frequency, plus the active mixing
of program material and bias,
reduce |.M. distortion

A microprocessor controls all
logic functions in the recording
amplifier and interfaces with the
reproducer microprocessor.
Since recorder and reproducer
microprocessors are identical,
they may be interchanged to aid
with servicing. Components
include CMQOS, TTL, and low
power Schottky integrated circuit.

W

Delta IV Recording
Amplifier Rear View




Delta | Mother Board
The Delta Series has been designed
for easy maintenance. With mother
board type of construction, all
component and sub-assembly
connections can be disconnected
simply by unplugging circuit
boards and modular connectors.
In the past, soldered wire
harnesses made removal of
sub-assemblies and trouble-

The Delta Series
Incorporates a new
innovation in domestically
made cartridge machines,
the toroidal power
transformer, distinguishable
by its doughnut shape. The
magnetic core i1s made of
spirally wound magnetic
steel, and the primaries and
secondaries are wound
through the center and

Delta | Mother Card

shooting very difficult

around the core.
This design has
several advantages
over conventional
transformers. The first
is recuced stray
magnetic field
Conventional transformers
suffer from significant stray
field and designers have
had to resort to complex
shielding to cancel the stray
field at the head. In a
toroidal transformer. the field
Is confined to the core, and
very little stray field is
emitted—typically one-tenth
of a conventional
transformer stray field—
minimizing the need for

Toroidal Power Transformer

bulky and expensive
shielding.

Reduced heat is another
advantage. A conventional
transformer made to be
electrically “quiet” is
inefficient, and can be a
significant source of heat in
a machine. Toroids are far
more efficient for the same
electrical load. Thus, less
heat is produced. This helps
lengthen the life of heat
sensitive components within
the machine.

Generally, a toroidal
transformer is considerably
smaller than a conventional
transformer, making smaller
machines possible.

10
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Electronic Quality

Common, interchangeable

printed circuit cards are used
throughout the Delta Series

to reduce your need to maintain

a large parts inventory while
making on-site maintenance
easier and faster than ever

before. The program reproduce
amplifier/cue detector p.c. card

is common to all Delta Reproducers,
as is the reproduce logic p.c. card.
And the same microprocessor

software is used for single-deck,
triple-deck and record amplifier
logic, reducing the need for
costly backup components.

The mother board/daughter
board concept is also used
throughout. Most active compo-
nents are located on removable
printed circuit boards for ease
of service. Transistors and
integrated circuits are socketed
for ease of service. A full set

¢
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Microprocessor Logic

conventional designs.

they require less power.

to buy, feature for feature.

A lot of products, these days, are made
with microprocessors that serve no purpose
They're simply marketing gimmicks.

But this is not the case with the Deita
Series. Microprocessors make our units more
accurate, more reliable, more servicable, more
compact, more efficient and more affordable.
Best of all, the powerful microprocessor allows
inclusion of many features not practical with

They're more accurate because they
use digital logic, which means that component
drift cannot affect machine operation
For the same reasons, they're more reliable.
And since you can afford to replace the
entire microprocessor, tfroubleshooting is
easy. No more searching for individual compo-
nents to replace, or faulty discreet circuitry.
Without unnecessary components or
discreet circuitry, they're more compact and

And they're not only less expensive to run,
less expensive to service, and cheaper in
terms of reliability, they're actually inexpensive

of extender p.c. cards are
available for servicing.

Machine logic is user definable
for all features requiring user
interface, or for custom applications.

The Delta proves that good
electronic design reliability can
go hand in hand. All printed cir-
cuit boards are made of G10/FR4
glass epoxy with solder-resist
masking. And all components are
overrated for their applications.

| Microprocessor Cue Detection

design.

I

The Delta Series employs a microprocessor
which handles the bulk of the cue detection
responsibilities. The circuit is a unique
approach to this critical area in cart machine

The cue channel signal from the head
is amplified, equalized and band-split before
being converted to square waves. The
resultant four signals are routed to independent
ports on the microprocessor. In a proprietary
process the microprocessor compares the |
frequency of each of the signals simultaneously ‘
to that of a reference-crystal oscillator. 1
This makes possible a simple design
which, compared to conventional LC or PLL
circuits is more accurate, more repeatable |
and far less susceptible to component drift or
misadjustment. In fact, no adjustment is
ever required



Audio Quality

High performance components
are the standard throughout the
Delta Series. NES500 Series
operational ampilifiers are used for
transparent audio and
exceptionally low noise. There's
extensive use of electrolytic and

User Options

The Delta Series offers many
opportunities to tailor our equip-
ment to your needs.

® Audio output transformers are
standard, providing high isolation.
Or you can order a transformer-
less audio output card to use the
electronically balanced audio
amplifiers

® The audio output impedance is
factory set to operate into 600
ohm loads. But it may be changed
to 150 ohms by moving a strap

¢ The audio output level is
continuously variable from 18
dBm to +18 dBm, with the amplifier
clipping level at +20 dBm
Reproducer equalization is

monolithic capacitors, as well as
metal film resistors. Logic circuits
are CMOS, TTL, and low power
Schottky.

The electronically balanced
output circuitry can be used with
or without output transformers.
Audio output level is continuously

factory adjusted to meet 1975
NAB stanoards. It can be set to
1964 NAB standards or CCIR
equalization by readjustment

¢ End of message tones mute the
audio and initiate high-speed
recue. This is factory set to occur
with the secondary tone, but may
be jumpered to use the tertiary
tone. A new feature allows either,
neither, or both tones to be used
at the end of message. High-
speed recue may be defeated, if
so desired

¢ Audio input impedance is
normally factory set at 20k ohms
bridging. By moving a jumper,

it can be changed to 150 ohms or

variable from —18 dBmto +18
dBm. Amplifier distortion is
typically less than 0.5% THD at

0 dBm. L. M. distortion is significantly
reduced. Audio output impedance
is strappable for 150 ohm or 600
ohm loads

600 ohms balanced terminating,
or to transformerless, electron-
ically balanced bridging input

at 20k ohms

¢ The audio input level range Is
from --18 dBm to +18 dBm. Two
range control straps in the
recording amplifier input circuitry
are used to select a nominal

input level of -6 dBm or +6 dBm
* A repeat play lock-out feature
can be engaged with a strap
change. This prevents the operator
from inadvertently playing the
same cart twice in a row.

® And the capstan motor speed, nor-
mally 7V2 ips, may be changed to
3% ips or15ips with a strap change

Mounting the Delta Series
All units in the Delta Series may be tabletop-mounted or rack-mounted. ITC
now makes a universal rack mount designed to accommodate all Delta Series
machines, as well as the PD-II, the ESL-IV, and all Series 99 machines

12
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Delta Series Features

MECHANICAL

» Compact size — Y3 rack width, 12" deep (D I, 11, IV)
13" deep (D I11)
Height 5%" (D 1, 11, IV) 10%" (D 1l)

» Modular construction

* Styling similar to Series 99—neutral colors

* 12" deck assembly —tool plate aluminum —anodized

» New headblock —stable, compact, allows precision
adjustment

* Improved cart guides

* Solenoid electronically controlled

*» Capstan motor—D.C. Servo, brushless with bail bearings
on magnetic, vapor-honed, stainless steel motor shafts.
Crystal referenced —can be strapped for 334, 7', 15 ips

* XLR-type connectors for audio inputs and outputs

* Vinyl-clad and polycarbonate surfaces for lasting finish and
ease of cleaning

* Universal rack mounting

*On D Ili, all three decks are removable

* Extensive use of mumetal shielding

* Long-life, high quality switches —bifurcated wiping contacts

* All front panel switches illuminated, using five-volt, long-life
bulbs

ELECTRICAL

* Toroidal power transformer

* Extended life, open face, cylindrical heads

« Common p.c.cards forD I, Il and lil

* Microprocessor control

+ State-of-the-art audio using TLO Series and 5500 Series
(5532, 34) op-amps

* Electronically balanced input/output. Can be used with or
without transformers (input can be bridging)

* Hi-speed recue standard on D | and Il

* Full three-cue tone operation standard

* Either 150 Hz or 8 kHz cue detectors can be strapped to
initiate hi-speed cue
* Audio muting
» Non-repeat indicator with repeat play lockout
* Flashing record lamp for record set with 1 kHz cue disabled
* D IV front panel controls and indicators
1. Normal record (input) metering
2. Program play (output) metering
3. 1 kHz defeat (electronically latched)
4.1 kHz add (timed tone)
5. Front panel actuation of test metering mode:
a. cue play/cue bias
b. program bias
* ICs and transistors socketed
= Solder mask on all printed circuits
* All power supplies regulated
* Full remote controls including lamps
* Detachable line cord
» Strappable level ranges
* Cart cueing standard (Cue switch mutes unless held
depressed)
* D IV is universal recording ampilifier for use with D I, D Il and
bottom deck of D Il
* Motor and control electronics (servo) are one
assembly —eliminates field matching
* High frequency crystal reference bias (120 kHz)
* Auxiliary start pulse

Delta Specifications

1. Power Specification

A. 105 to 132 VAC or 210 to 264 VAC

B. 50/60 Hz

C. Power Consumption
1. Delta | —50 VA Typical; 65 VA Maximum
2. Delta 11—50 VA Typical; 65 VA Maximum
3. Delta lIl—120 VA Typical; 135 VA Maximum
4. Delta IV—5 VA Typical; 10 VA Maximum

D. Line Conditioning with EMI Filter

2. Tape Speed
A. 7Y% ips, (19 cm/s) standard; 3% ips (9.5 cm/s), 15 ips
(38 cm/s) strappable
B. High speed recue—22.5 ips (57 cm/s), nominal

3. Capstan Motor
A. Direct drive capstan (10.0 mm diameter capstan shaft)
B. Brushless DC servo motor
C. Electrolyzed stainless steel shaft, non-magnetic
D. Permanently lubricated ball bearings

4. Record/Play Wow and Flutter
A. Record/Play maximum 0.15% DIN WTD at 7.5 ips
B. Play maximum 0.12% DIN WTD at 7.5 ips
Tape cartridge length 2% minutes

5. Speed Accuracy
Betterthan + 0.2%

6. Audio Output Configuration and Audio Impedance

A. Transformer coupled
Strappable for 150 ohm or 600 ohm (load impedance)
operation (source impedance is 50 ohms or 275 ohms
respectively)

B. Transformeriess output

(Source impedance is 75 ohms as factory supplied for

600 ohm load; only for electronically balanced output, no

transformers)

7. Audio Output Level
+18 dBm before clip, w/XFMR, 600 ohm
+20 dBm before clip XFMR-less, 600 ohm

8. Distortion
Reproduce Amplifier: 0.5% or less THD
System Distortion: 1.5% or less THD; 0.5% or less 2nd
and 3rd harmonic distortion
Referenced to 250 nWb/m, 1kHz on ScotchCart

9. Noise
A. S/N—Measured with bias/no signal; virgin
"ScotchCart” tape at 7.5 ips

Mono Stereo
58 dB 56 dB
(or better) (or better)
B. Hum & Noise —No tape running
Mono Stereo
60 dB 58 dB

(or better)
C. Squelch Noise —70 dB or better

D. Reference level of measurements 250 nWb/m at 1 kHz
recorded signal

10. Cross Talk

Measured at 1 kHz—50 dB min. separation between
program channels

(or better)

11. Frequency Response
A +2.0dB from 50 Hz —16 kHz
B. R/P 0 dB reference; 250 nWb/m at 1 kHz (ScotchCart
tape)



12 Equalization
A. 1975 NAB cartridge machine standard —adjustable for
CCIR (pot. adjustment)
B. Customer option/component reloading in field 7.5 ips
only —1964 NAB equalization
C.Fixed low frequency equalization; adjustable high
frequency equalization

8. Internal Meter Switch — Two position slide switch on
record amp/meter board —activates only when meter
rec and meter play buttons are in “out” position
1. Cue play/cue bias —slide switch in the "left”

position for cue functions and record bias;
Cue Play —Left Meter
Cue Bias—Right Meter
2. Record Bias —Slide switch in the "“right” position for
program bias functions
Left Program Bias —Left Meter
Right Program Bias —Right Meter

13. Head Configuration—NAB, Mono/Stereo

14. Cue Signals
A. NAB primary cue 1 kHz 19. Bias Amplifier
B. NAB secondary cue 150 Hz 118.3 kHz Bias Frequency, crystal referenced
C. NAB tertiary cue 8 kHz 20
D. Open collector sinking signal (ground switchin 4
avr:)ailable upon sensingg sgconggary ortertiary cge)a tones g :ﬁg ::;2: ': TE g’zr(gega(llaglr:: llaelta )
maximum volts 25V, maximum current 200 ma : PR
saturation volts 0.7V at 200 ma 21. Start Time
E. Cue detect open relay contacts; closure upon sensing Typically 100 milliseconds
secondary or tertiary cue tones (Timing dependent upon solenoid air damp adjustment)
ggclzjqudary and Tertiary cue detect normally open relay 22
*Contact ratings— 1A at 25V DC, 0.5A at 100V AC (resistive).
Not to be used with inductive loads

Tape Capacity

. Stop Time
A. Audio squelch stop time typically 2 msec —Tape stop
time typically less than 100 msec
B. Tape travel varies according to:

1. Type of cartridge
16. Logging Signals s 5

A. Not internal to machine

B. Cue audio input and cue audio output available for
external use

Cue Audio Input—Source impedance: 10K ohms or less

Volts in: .5V = 25V RMS @ 3.5 kHz*

Cue Audio Output—Load impedance: 47K ohms or

greater

Volts out: 500 mv nominal @ 1 kHz, 150 Hz, 3.5 kHz,* 8

kHz

*—10 dBm referenced to 0 dBm @ 160 nWb/m

16. Audio Input Level

A. —18 dBm1to +18 dBm

B. 2 range control straps on record amp: —6 dBm/+6
dBm center-range

C. Front panel potentiometer range: O to at least +12
dB—referenced to each strap

17. Audio Input Configuration

23

24.

25.

26.

2. Length of tape

Ambient operating temperature range
10-50 degrees C (50 degrees to 122 degrees F)

Manual and Remote Controls

A. All front panel indicators and controls (except program
bias and cue track metering)

B. Play remotes available via play remote connector

C. Record remote functions (except metering) available
via record remote connector

External Connectors

A. XLR audio connectors

B. Jones remote connectors

C. Interconnect between play unit and recorder to carry
audio and microprocessor control lines

D. Plug-in line cord

Mounting
A. Table top standard
B. Rack mount (optional rack mount hardware)

A. Input XFMR is normally supplied for 20K ohm 27. Dimensions
balanced bridging A. Width Depth Height
B. Strappable for 600 ohms or 150 ohms terminating Deita | 5%" 12" 5%"
C. Electronically balanced bridging 20K ohms Delta Il 11%" 12" 5"
Delta |l 55" 13" 102"
Delta IV 5%" 12" 5%"

18. Metering (DIV)/Function Switches

A. Front panel switch selection for monitoring (left to right
positions on front panel)

1. Meter Rec —monitor input level to
recorder —switches automatically to "Meter Play"”
(monitor output level from playback) when machine
is not set to record

2. Meter Play —monitor output level

3. 1 kHz Defeat —prevents the 1 kHz tone from
automatically being recorded on the cue track when
recording. This mode is indicated when the record
set lamp flashes.

4.1 kHz Add—Places a 1 kHz tone on the tape far a
duration of 0.625 seconds when the playback is in
the run mode. Itis not necessary to hold the 1 kHz
record button depressed for the duration of the
tone.

28.

*Add A" for feet.
All machines require 3'2" additional depth at rear
for interconnection
B. Single height rack assembly (for use with the Deita |
Il, and IV): requires 7" vertical height
C. Double height rack assembly (for use with all
machines): requires 12%" vertical height

Weight (typical)

A.Deltal—151bs; 6.75 kg

B. Delta 1—20 Ibs; 9.0 kg

C. Delta 1—31 Ibs; 13.95 kg

D. Delta IV—8 Ibs; 3.6 kg

E. Total shipping weight (including connectors,
instruction book, etc.) less than 50 Ibs; 22.5 kg

All ITC Equipment is covered by one or more of the following patents: 3,801,043, 3,800,323; 3,809,329
3,869,719; 3,833,925; 3,932,887. 3,942,189; 4,105,934, 4,040,114, 4,142,221, 4,221,316, 4,101,937
D248,393; 4,153,918, 4,219,167, 4,096,533, 0255,793; 4,158,868, 4,978,709, 4,193,103, 4,271,440
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RP SER!IES RECORDER/REPRODUCERS

Power:

Tape Speed:

Timing Accuracy:
Wow and Flutter:

Audio Input:

Audio OQutput:

Distortion:

Noise:

Cross Talk
Between Channels:

Frequency Response:

Equalization:

Head Configuration:

Cue Signals:

Metering:

Bias Oscillator:

SPECIFICATIONS

117 volts. AC, 60 Hz, 77 watts
Other voltage and frequency vari-
ations are available on spectial
order

715 inches per second. Other
speeds on special order Direct
drive hysteresis synchronous mo-
tor with electrolyzed shaft ard
instrument-type permanently (u
bricated ball bearings.

0.1%, or better
0.2%, RMS or less. unweighted

-20 to N dBm. accepts higher
level by changing input pad. 600
nhms balanced. Bridging input
avallable on spectal order.

+15 dBm before clipping; nor-
mally +5 dBm; 600 ohms bal-
anced. May be strapped for 150
ohms. (418 dBm available on
special order.)

2% or less, record to playback
at 0 VU record level.

55 dB or better below reference
of 400 Hz at 3% THD. un
weighted, monophonic. 50 dB or
better below reference or 400
Hz at 3% THD. unweighted.
stereaphanic,

Better than 50 dB at 1 kHz.
=2 dB from 50 to 15,000 Hz.

NAB. Adjustable to compensate
for head wear. CCIR available.

NAB. Two tracks for monophonic,
three tracks for stereophonic.
Separate record and reproduce
heads permit monitoring while
recording.

NAB. Primary (stop) Cue, 1 kHz,
standard; automatically applied
at start of recording (may also
be defeated and applied at user’s
discretion). Secondary cue, 150
Hz, and tertiary cue. 8 kHz, op-
tional; may be applied during
recording process or duting play-
back. Individually adjustable oscil-
lator for each tone. Reproducer
utilizes adjustable tuned circuit
detector for each tone and fur-
nishes relay contact closure for
external control.

Taut-band movement with “A”
scale. Internal meter switch
allows selection for metering the
following: Program Bias, Peak
Recording Level, Normal Record-
ing Level, Program Play, Cue
Play, and Cue Bias.

Push-pull, 82 kHz; individual
gates and level controls for pro-
gram (separate left and right in
stereophonic units) and cue.

.
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Tape Capacity: NAB size A, B. and C cartridges.

2 seconds ta 31 minytes with
1 mil lubricated tape at 7., IPS.

Start Time: 0.1 second.

Stop Time: 0.1 second.

Ambient Temperature: 55 degrees C. 131 degrees F..
maximum

Remote Control: All indicators and controls except

meter switch.

External Connectors: Latching type. Mating plugs fur-
nished,

Mounting: Table top mounting. Rack mount-
ing adapters optional.

Dimensions: 171, width, 11" depth, 514"
height (add 34" for feet).

Weight: 39 pounds.

MODEL DESIGNATIONS

RP Series Recorder/Reproducers accept the NAB ‘A",
B, and ‘C" size cartridges and provide the complete
recording and reproducing capability. RA Series Record-
ing Amplifiers are designed for field addition to existing
WP Series Reproducers.

RP-0001 RA-0001 Monophonic with 1 kHz primary
cue.

RP-0002 RA-0002 Stereophonic with 1 kHz primary
cue.

RP-0003 RA-0003 Monophonic with 1 kHz primary,
150 Hz secondary, and 8 kHz
tertiary cues.

RP-0004 RA-0004 Stereophonic with 1 kHz primary,
150 Hz secondary, and 8 kHz
tertiary cues.

*RP-0005 *RA-0005 Monophonic, Hi-Speed Cue with
1 kHz primary, 150 Hz secon-
dary, and 8 kHz tertiary cues.

*RP-0006 +*RA-0006 Stereophonic, Hi-Speed Cue with
1 kitz primary, 150 Hz secon-
dary. and 8 kHz tertiary cues.

ACCESSORY

NR-0002 Rack Mounting Kit — mounts
one RP Series in 19” equipment
rack.

*NAB-type tape cartridges cannot be reversed. There-
fore, the only way to quickly return the tape to ‘‘start-
ing position” is to run it forward at a faster speed than
the standard 71 IPS. In the ITC system, Hi-Speed Cue
runs at 30 IPS . . . four times faster than the normal
speed. Hi-Speed Cue can be operated either manually
or automatically. In either case, the machine runs the
tape forward at 30 IPS to completion, then automatic-
ally reverts to 714 IPS ready for the next play.

Form No. 100-0016-010

INTERNATIONAL TAPETRONICS CORPORATION
2425 South Main Street e Bioomington. Illinois 61701
Telephone: 309-828-1381

Marketed exclusively in Canada by McCurdy Radio Industries Ltd., Toronto
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InTEenATIONAL

RP Series

What are the features most needed and most
desired by the people who are going to use tape
cartridge equipment? ITC engineers have always
approached equipment design from the stand-
point of the broadcaster. From this very logical
approach has come a complete line of cartridge
equipment covering the spectrum of broad-
casters’ needs.

The RP Series Master Recorder/Reproducer is
an outstanding example of ITC's design ap-
proach. We've combined our RA Series record-
ing amplifier with our WP Series reproducer to
provide a compact recorder/reproducer incorpo-
rating those features most wanted by broad-
casters.

Since reproducer capabilities are described in
detail in ITC's SP/WP and 3D Series brochures,
we’ll concentrate here on the recording amplifier
features. And, by the way, all the comments we
make about recording amplifiers are also appli-
cable to the WRA Series recording amplifier used
in conjunction with the 3D Series reproducers.

Reliability, audio quality, and operational fea-
tures were foremost in the minds of ITC engi-
neers during the design of these recording
amplifiers. The electronics are totally silicon
solid state from the logic circuitry right on
through the oscillators and amplifiers which
have been designed to assure the transient free
quality of audio recordings expected by the
most demanding broadcasters.

We've even taken into consideration the varying
operator requirements in the design of our front
panel level controls. Take your choice . . . use
the slotted control recessed behind the panel
or add the extender shafts and knobs, furnished
with each unit, and you have the traditional con-
trol accessible to everyone.

Auxiliary cue tone oscillators (optional) are de-
signed to permit the secondary (150 Hz) and
tertiary (8 kHz) tones to be added during the
recording process or during playback. You can
even add the auxiliary tones to existing car-
tridges. The secondary tone is normally used to
indicate “‘end of message'’ either as lamp illumi-
nation in live operations or as a contact closure
for control of automation systems. The tertiary
tone may be used for such things as control for
a lamp indication at the beginning and end of
a live insert, to provide logging information in
an automated system, or to control slide pro-
jectors in TV.

Another optional feature available on the RP
Series is the high speed cue capability that
permits the rapid advance of the tape (at 4
times regular speed) to the next cue tone either
automatically or manually. The 150 Hz secon-
dary cue tone is used for automatic control of
the high speed cue function. However, during
the recording process, ITC disables the auto-
matic operation to facilitate the recording of
multiple cuts on one cartridge.

Yes . . . we've been listening to the people who
use cartridge equipment. And the RP Series
Master Recorder/Reproducer is the product of
this “‘joint effort’.

N REC
PE REC
PR BIAS

PR PLAY
0 PLAY
Q BIAS

Cue Tone Add and Defeat Switches

The 1 kHz Cue Tone Add Switch permits the
manual recording of a ‘‘stop’’ tone either during
the recording or playback process. This facili-
tates recording multiple cuts on one cartridge
without going through the stop, record set, start
routine after each cut. Or, you can add stop
tones to previously recorded material. The 1 kHz
Cue Tone Defeat Switch allows you to manually
inhibit the automatic recording of the 1 kHz stop
tone when the machine is started in the record
mode. This permits electronic editing in that the
recording process may be stopped and restarted
without recording a new stop tone. These con-
trols are located behind the front panel to pre-
vent inadvertent operation, but the slide-out
housing permits easy access. Or they may be
remote controlled.

Meter Switch

The six position meter switch may be helpful to
both the operator and the maintenance engineer.
The operator may wish to visually check (A-B)
the input to the recording amplifier against the
output of the playback unit, or he may wish to
have the meters always provide a playback indi-
cation. The Peak Recording Level position pro-
vides a meter indication of program level as
related to tape saturation. By preventing the
meter (in the peak level position) from exceed-
ing the ‘‘zero’” (1009%) indication, the operator
can create virtually distortion free recordings.
The program and cue bias positions permit rapid
check for the operation of the bias oscillators,
and the cue play position provides a visual indi-
cation that cue tones have been properly re-
corded and are being received at the cue tone
detector.

Serviceability

Even the most carefully designed tape recorders
sometime need servicing, but here, too, ITC has
tried to make your job the ultimate in simplicity.
A slide-out housing is standard, and the machine
is fully operational when removed from its case.
All printed circuit electronics include the latest
silicon solid state diodes, transistors, and inte-
grated circuits. Printed circuit cards are of the
plug-in variety for ease of replacement or repair,
and extender cards are available for added
accessibility of components during repair work.
In the reproducer, the relays and motor plug-in
also. Sheet metal parts are constructed of mag-
netic stainless steel for maximum shielding and
durability of finish.
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vorld leader, you must offer customers
 designed and built with the highest integrity.
udio tape cartridge machines and related products
for professional applications, International Tapetronics
Corporation/3M’s dominant leadership position comes
nsuperb audio performance, consistent product

ility and the most thorough service support team
inthe industry.

International Tapetronics Corporation/3M'’s constant
response to the needs of the market has resulted in the
most comprehensive offering of quality audio products
in our history. From the most basic cost-effective analog
tape cartridge machines to today’s most sophisticated
digital tape machine technology, International Tape-
tronics Corporation/3M offers you complete systems
and individual components to meet your needs and
budget requirements. The following pages highlight
our analog tape cartridge equipment and related
accessory product line.

A Variety Of Applications

Although audio tape cartridge machines are best
known for their use in radio and television for on-air
broadcasting of music and commercial messages, they
are also used in a wide varietv of other applications
wherever reliable systems for repeated messages
are required.

Airports use cartridge machines to broadcast flight
and traffic reports to travelers. Hotels use them to repeat
restaurant and lounge locations. At museums, cartridge
machines are used to add audio to exhibits. They are
also used in sports facilities to play music between
action and increase fan participation. In video and film
post production houses, cartridge machines are used to

add sound effects and music tracks. .
When combined with an International Tapetronics

Corporation/3M “FB-1” telephone answering interface,
businesses use specific ITC cartridge machines in
conjunction with 800, 900 or 876 prefix telephone
numbers to automatically repeat information regarding
products or services to customers. Schools use the FB-1

telephone answering interface with specific ITC
cartridge machines to pre-record enrollment dates,
course information, sports results or emergency school
closures for callers. In radio and television stations
dial-in weather information, sports scores, concert dates
and the sale of other sponsored services offer steady
monthly income.
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Where there is a need for reliable message repetition,
there is a need for a cartridge machine from Interna-
tional Tapetronics Corporation/3M.

For vears radio and television broadcasters have
known the tremendous advantages of the audio tape
cartridge concept:

B Easy Operation

Recording and playback on a reliable and easy to

handle audio tape cartridge

M Instant Start
Audio at the press of a button for complete control of
today’s fast paced programming
B Automatic Cueing
Recues to the beginning of the selection or cues to
the next selection without operator involvement
B Re-Recording And Editing
Cartridges can be recorded again and again and
edited or customized at the time of recording
B Source Preservation
Compact discs, vinyl records and other source
materials can be preserved as library masters
B Facilitates Playing Correct Cut
Cartridge selections in the control room are easily
identified

B Conserves Space
Compact cartridge machine design conserves space
in today’s tighter installations

“09B” SERIES Specifications

Power:

A 117 VACor 234 VAC

B.50/60 Hz

Power Consumption:

A Reproducer/Recorder: 40 VA typical, 60 VA maximum
B.ELSA cycle: 760 VA typical; 800 VA maximum

Tape Speed:

A 751PS (19 cnvs) standard

B.22.51PS (57 civ's) high speed cue standard

C.3.751PS(9.5cnvs) & 15 IPS (38 crvs) available via
jumper change

Speed Accuracy:

+0.1% maximum deviation

Record/Piay Flutter:
A Play maximum: 0.12% DIN weighted @ 7.5 IPS
B.Rec/Play maximum: 0.15% DINweighted @ 7.5 IPS

Audio Output Configuration:
Transformer coupled

Audio Output impedances:
A 600 0hm load impedance standard (180 ohm source impedance)
B. Strapple for 150 ohm load impedance

Audio Output Level:
A +25dBm maximum before clipping into 600 ohm load
B.May be strapped to provide the following operating ranges
without deteriorating signal-to-noise ratio:
—18t0 —1dBm
-10t10 +7dBm
=510 +12dBm
+1t0 +18dBm

Distortion:*
System: 0.8% or less THD (Tape dependent)

Noise:
A* Signal-to-noise: measured with bias/no signal
MONO STEREO
58dB 56dB
(or better) (or better)
B.* Signal-to-noise: no tape running; ScotchCart® 11 cartridge

nplace mono  sTEREO
58dB 56 dB
(or better) (or better)
C.Squelch noise: 70 dB or better
(Noise measurements are 20 Hz - 20 kHz bandlimited
unweighted)
Crosstalk (system):*
- 50 dB minimum separation between any two channels
Frequency Response:*
Recordto playback:
*+1.0dB,31.5Hz- 16kHz
Equalization:
A 1975 NAB: Standard
B.1964 NAB: Optional
C.CCIR: Optional
Cue Signals (Conform to NAB specification):
A NAB primary cue: 1kHz
B.NAB secondary cue: 150 Hz
C.NAB tertiary cue:8 kHz
Audio input Sensitivity:
A +28dBm @ 0.5% THD (Recorder)
B.Strappable for the following input ranges (front panel level
control set at mid-range): —20dBm
—-10dBm

0dBm
+10dBm

“DELTA” SERIES Specifications

Power:

A 105-132 VAC or 210-264 VAC

B.50/60 Hz

Power Consumption:

DELTA I Reproducer: 50 VA typical; 65 VA maximum

DELTA Il Reproducer: 120 VA tvpical; 135 VA maximum

DELTA IV Recorder/Reproducer: 5 VA tvpical; 10 VA maximum

Tape Speed:

A 7.51PS(19 cvs) standard

B.3.751PS (9.5 cnvs) strappable option

C.151PS (38 crvs ) strappable option

Speed Accuracy:

Better than +0.2%

Record/Play Fiutter:

A Play maximum: 0.12% DIN weighted @ 7.5 [PS

B.Rec/Play maximum: 0.15% DIN weighted @ 7.5 IPS

Audio Output Configuration:

A Transformer coupled standard

B. Balanced transformerless operation available via field
conversion

Audio Output impedances:

A 600 ohm standard termination impedance
(275 ohm source impedance)

B.150 chm optional termination impedance via strap change
(50 ohm source impedance)

C. Transformerless output: 150 ohm source impedance

Audio Output Level:

A +18dBm before clipping into 600 chm load

B. +22 dBm transformerless clip level

C.Variable from 0 level 1o + 18 dBm (Referenced to 1 kHz at
160 nWb/m) Continuously variable “useable™ range of
~18dBmto +18dBm

Distortion:

System: 1.5% or less THD (Tape dependent)

Noise:

A* Signal-to-noise: no tape running; ScotchCart® Il
cartridge inplace  MONO STEREO

62dB 60dB
(orbeter)  (orberter)

B.* Signal-to-noise: measured with bias/no signal; input
shorted; virgin cartridge
MONO STEREO
60dB 58dB
(orbetter}  (orbetter)
C.Squelchnoise—70 dB or better
(Noise measurements are 20 Hz - 20 kHz bandlimited,
unweighted)

Crosstalk (system):*
~50 dB minimum separation between any two channels

Frequency Response:*
Record playback: +2.0dB, 50Hz - 16kHz

Equalization:

A 1975 NAB: Factory standard

B.1964 NAB: Field convertible, via jumper
C.CCIR: Field convertible

Adjustments: High frequency via potentiometer

Cue Signais (Conform to NAB
specification):
A NAB primary cue: 1 kHz
B.NAB secondary cue: 150 Hz
C.NAB tertiary cue: 8kHz
D External cue:
1. Cue record logging input—source impedance: 10K
ohms or less volts in: 0.5V + .25V RMS
2. Cue reproduce audio output—Iload impedance: 47K
ohms or greater volts out: 0.5V + 25V RMS

Audio Input Sensitivity:

A Line input: 0 dBm nominal
Input range: —18dBmto +18dBm
(Strappablefor —6dBmor +6 dBm center range)

Audio input Configuration:
A Transformer coupled:

1. 20K ohm bridging standard

2. Strappable for 150/600 ohms terminating impedance
B. Transformerless balanced available

Audio input Configuration:

Transformer coupled:

1. 20K ohm bridging standard

2. Strappable for 150/600 ohms terminating impedance
Metering:

A Taut band movement: VU Type “A” scale

B.LED peak indicators adjustable to follow tape saturation

Bias:
256kHz, crvstal referenced

Cartridge Size:
NABA & AA

Ambient Operating
Temperature Range:
50to 131 degrees F. (1010 55 degrees C.)

Mounting:

A Table-top standard

B. Rack-mount optional with URM-0001 rack-mount kit Filler
panels also available

Dimensions:

A Width: 8¥2" (21.6cm)

B.Depth: 15%2"(39.4 cm)

C.Height:5%4"(13.34 cm) Add 38" (1 cm) for feet
Weight (Typlcal):

Playback:31 Ibs. (14.1 kg)

Recording Amplifier: 15 Ibs. (6.8 kg)

Total shipping weight: Less than 50 [bs. (22.7 kg) maximum

ELSA System:

Splice locate: will detect one (1) mil splicing tape thickness
minimum, square or diagonal cut

Automatic phase alignment: + 20 degrees or less difference
between left and right program channels at 10 kHz. Final
azimuth mean setting is cartridge dependent and may vary
slightly due to cartridge dynamic phase jitter.
(Measured under steadv state conditions after start of
ELSA sequence)

Note: Items indicated (*) are specified using aScotchCart® 11
broadcast cartridge at a reference level of 1 kHz at 250 nWh/m.

Metering:

A Monitors input level to the recorder; auromatically switches
to playback when not recording; manually switchable for
record/play/bias/cue

B.Tautband movement with VU type “A” scale

Blas:
1193 kHz, crystal referenced

Cartridge Size:
DELTATand DELTA [l Reproducers: NABA & AA

Amblent Operating
Temperature Range:
50to 122 degrees F. (1010 50 degrees C)

Mounting:

A Table-top standard

B.Rack-mount optional with URM-0001 rack-mount kit.
(Three units may mount side-by-side)

Dimensions:
A Width:
DELTA I Reproducer: 59/16" (14.1 cm)
DELTA IT1 Reproducer: 5 9/16" (14.1 cm})
DELTA IV Recording Amplifier: 5 9/16" (14.1 cm)
B.Depth:
DELTA I Reproducer: 12" (30.5 cm})
DELTA Il Reproducer: 13" (33 cm)
DELTA IV Recording Amplifier: 12° (30.5 cm})
C.Height:
DELTA I Reproducer: 57/32" (13.3 cm)
DELTA Il Reproducer; 10 15/32" (26.6 ¢cm)
DELTAIV Recording Amplifier: 5 732" (13.3 ¢cm)
Add 34" (1 cm)for feet
Note: All machines require 3%2" (8.75 cm)additional depth at
rear for interconnection

Woeight (Typical):

DELTA I Reproducer: 22 bs. (10kg)

DELTA 1l Reproducer: 37 Ibs. (16.8kg)

DELTA IV Recording Amplifier: 13 bs. (5.9 kg)

Total shipping weight: Less than 50 Ibs. (22.7 kg) maximum

Note: Irems indicated (*) are specified using a ScotchCart® 1
broadcast cartridge at a reference level of 1 kHz at 250 nWhim.



“OMEGA” SERIES

NE 5500 Series Op
Amps for high-speed,
low noise audio
performance

Swing-out P.C. boards
eliminate the need for
test extenders

Solid state controls
eliminate the need for
troublesome relays

Component legends on
P.C.boards enable quick
reference locations

/2" milled aluminum
deck resists warping
andis longwearing

X
Precisionmilled l@ oneg,
aluminum head block
assembly for stable
adjustments

Greenrunlamp flashes
on 150Hz secondary
cue tone detection,
allowing visual
verification

Flashing ready lamp
indicates cartridge has
been played

Other features include:

B Long life stereo heads

B 150 Hz secondary cue tone generation and detection
standard. Detection mutes the audio, thereby reduc-
ingon-air noise

B Recorder has built-in microphone preamplifier

W Cart played indication and cart replay lock-out reduce
possible operator errors

B Microprocessor design virtually eliminates all
troublesome relays and discrete components of
other designs

Available in recorder/reproducer and reproducer
versions for size Aand AA cartridges. High-speed cue
and 1kHz and 150Hz NAB cue tones standard.

FR-4 glass epoxy P.C.
boards resist heat and
breakage

Adjustment-free cue
tone level for both
generationand
detection

Readily accessible
adjustment with heavy
duty trimpots for long,
dependable life

Efficient toroidal power
supply transformer
reduces stray hum fields

Permanently lubricated
air-damped solenoid
provides extended life

Efficient DC brushless
servo motor provides
stable, cool operation

Dual overhead cart hold
down mechanism for
precise cartridge
positioning

High-speed cue
standard

B Crystal referenced cue tone and bias frequencies
further eliminate adjustments

B Self-wiping contacts in front panel switches for
long life

W Rear panel screw connections provide convenient
connection for audio and remote control circuits

W Polycarbonate front panel overlay resists dirt

B Security latching top cover, removable for
maximum accessibility

Dynamic Cartridge Monitor

The DCM-1 Dynamic Cartridge Monitor automatically
evaluates minute changes in cartridge tape speed by
monitoring a special reference tone located ona
previously unused portion of the cue track. When this
performance diminishes to your predetermined
in-house limit, your operators can remove the cartridge
fromservice.

Aneasy to read color LED display indicates when a
potential cartridge or machine problem may exist. The
DCM-1 monitor can even be connected to a remote
alarm or automatic logging device.

The Encoder/Decoder version operates automatically
during the normal recording process applying a
reference tone on the unused portion of the cartridge

cue track. It can also encode already recorded cartridges.

The Decoder only model is used for monitoring an
encoded cartridge and can be connected to up to six
playback decks, monitoring one cartridge at atime as
playback occurs without degradation of audio quality.

The DCM-1 Dynamic Cartridge Monitor works with
any ITC analog cartridge machine and with most brands
of broadcast cartridges.

ESLYV Eraser/Splice Locator

The ESLY eraser/splice locator combines erasing and
splice locating into one easy, automatic step ensuring
consistent high quality audio reproduction from
cartridge to cartridge. This eliminates the tedious task
and inconsistency of manually bulk erasing cartridges
and visually locating splices.

Microprocessor control assures a clean, deep erasure
everytime eliminating unwanted program material and
noise. High-speed splice locate (30 IPS) frees the
operator from visually locating the tape splice. The
operator can then perform other tasks, such as cueing
tapes, pre-reading copy, locating sound effects or music
while the ESLY eraser/splice locator properly prepares
the cartridge for recording.

DCM-1 Dynamic Cartridge Monitor

worn

ESLYV Specifications
Tape Speed: Cycle Time (Typical):
A Splice locate cycle: 30 IPS Complete erase/

(76.2 cnvs) splice locate cycle

B. Erasecycle: 1.8751PS
(4.76cnv's)

Erase Depth: (Using

ScotchCart” Il

Broadcast Cartridge)

A -55dB, bandlimited (20
Hz-20kHz)

B. Typical residual coherent
noise, 75 dB below 1 kHz,
recorded at 250 nWh/m

Cartridge Size:
NABA&AA

ESLY Eraser/Splice Locator

------

#

A Standard Configuration: 30
seconds ERASE, plus V4
total tape time

Optimized for ScotchCart®
11 Broadcast Cartridge:

22 seconds ERASE, plus Y4
total tape time

=

Splice Detection
Sensitivity:

Detector senses Y2 mil or
greater tape thickness change

Component Systems To Keep You Competitive

The broadcasting industry today is involved in a
major revolution...a competition like it has never faced
before. The battle being waged to obtain the attention of
the audience’s ear has never been greater. Not only do
broadcasters compete head-to-head for audience share,
they must now consider a new generation of listeners
accustomed to hearing higher quality sound.

To keep you competitive into the future, we recoin-
mend one of two cost-effective Component Systems:
The Performance System or The Economy System. Your
choice is dependent upon your needs. Only one
manufacturer...International Tapetronics Corporation/
3M...is able to offer systems like these which comprise
all five essential components:

W Premium Grade Tape Cartridge
B Tape Cartridge Preparation

B Quality Recorder

B Quality Reproducer

B Dynamic Cartridge Monitor

Together, these five perfectly matched components
constitute the systems approach needed to keep you

The Performance System

competitive into the future by producing consistent,
high quality sound.

Premium Grade Tape Cartridge

The ScotchCart® I broadcast cartridge should be an
integral part of both The Performance System and The
Economy System. It is capable of frequency response
equalling professional reel-to-1eel performance. A
revolutionary design eliminates pressure pads and
utilizes a non-rotating hub to clearly outperform
conventional cartridges. With five times the life of its
nearest premium grade cartridge competitor and
superior audio performance, the ScotchCart® I
broadcast cartridge is the best value ever.

Tape Cartridge Preparation

To insure audio consistency from one cartridge to
another, cartridge preparation is necessary. With The
Performance System, cartridge preparation is built
into the 99B recorder/reproducer through the
patented ELSA feature. The recorder will automatically

DELTA Il Reproducer
DCM-1Dynamic
Cartridge Monitor

/

= 1l

DELTA IReproducer

(1) erase the tape, (2) locate the splice and (3) phase
align the record head. With The Economy System, an
ESLY eraser/splice locator will (1) erase the tape and (2)
locate the splice.

Quality Recorder

The recording process, more than anything else,
determines the qualitv of audio during playback. For
this reason, the 99B recorder/reproducer with ELSA was
selected as the recorder for The Performance System. In
The Economy System, the DELTA series recorder/repro-
ducer offers excellent recording capabilities and many
of the features of the 99B recorder.

Quality Reproducer

The Performance System utilizes proven DELTA series
reproducers designed for superb audio and today’s
limited space requirements. In The Economy System,
OMEGA series reproducers provide excellent audio
quality when used in conjunction with DELTA series
recorders.

The Economy System

ScotchCart®ll 't e b= .
Broadcast Cartridge s

ESL Y Eraser
OMEGA Reproducer Splice Locator

Dynamic Cartridge Monitor

The DCM-1 Dynamic Cartridge Monitor, a recom-
mended component of both The Performance System
and The Economy System, is designed to maintain audio
consistency and advertiser satisfaction. The DCM-1
Dynamic Cartridge Monitor can optimize cartridge life
and performance by identifying worn out or problem
cartridges hefore an on-air failure occurs. The DCM-1
monitor is fully automatic and requires no user
intervention once installed.

Now with either The Performance System or The
Economy System, vou are ready to compete with the
on-air sound of digital technology while enjoying the
superb price/performance benefits of analog technology
from International Tapetronics Corporation/3M.

Although Component Systems are recommended, all
ITCanalog machines are available separately, in any
quantity, and in both monophonic and stereophonic
Versions.

DCM-1Dynamic
Cartridge Monitor




Available in recorder/reproducer and reproducer
versions for size A and AA cartridges. Hi-speed cue and

A Complete Line Of “DELTA” SERIES

Analog Recorders And Q- 0
R ep rod u ce rs M/cro/;/arocessor design
virtually eliminates
Plug-n PC boards wih e lays and
. . ) socketed!.C.'s and other desians
Loaded with features, the 99B series delights the most dis- Cuitacamped ggg’ Zi?ggdge g
criminating user and listener. Central to the 99B series is the Plug-inP.C. boards with solenoid with constant ﬁ:;‘ij’éfo‘é micro adiust
patented ELSA feature found in the recorder. The ELSA cartridge B oocizcc e Csendgold T e e sk wit acustable long ife
preparation feature automatically erases the cartridge, locates the tool plate aluminum induced phase error thl_/geiss steel tape Austomatic auxilary sart
. ' ) ) deck resists wear and is pulse for clock reset,
splice and azimuth aligns the record head for maximum phase warp resistant Sandardona DELTA
i i . Crystal referenced reproducers
response performance. The 99B series standard features include: crystalreferenced
. . tor for i d
B Patented ELSA cartridge preparation mt géa(%d%vrevé?své an
speed control .
B 3 cuetone Audio mutes on
detection of end-of-
1 1 1 message cue tone
W High-speed cue ey oot Satswich 9
B Microprocessor controlled logic e oo s o
4 Green LED indi High slew rate and low
B Crvstal referenced phase lock loop DC brushless servo motor other designs o of 1T noseos00seresop
tones. Red LED is a amps N
B Mono or stereo recorders and reproducers power indicator. Yellow for clean audio
At orodtedion
o . . 1 ]
The DELTA series consistently meets the tough requirements of indicators to warn of Modular mother board
professionals who demand outstanding audio performance ina R ttation Thestop wichighs and daughter board
4 : H g : e, cartis eq, ;
reliable, mid-priced mono or stereo cartridge machine. Standard , and flashes (o indicate plug-in P.C. boards
i ) The cue switch causes 1 has b laved
features include: The record set switch the machine to enter acart has been playe
arms and readies the ELSA switch high-speed recue.
B DELTAIsingle deck or space saving DELTA I triple deck recoraing mode While in high speed, %" thick anodized tool
pressing and holding plate aluminum deck
reproducers the cue switch unmutes resists wear and is warp
Nominal audio input Secondary and tertiary the program audio resistant
[ | 3 cue tones levels are jumper cue tones may be generated
' selectable for one of or detected simuitaneously - - gs . )
B High-speed cue on DELTAI reproducer four level ranges Recordi ng Am Pllfler rswggglsafléyrggfy’%d
B Microprocessor controlled logic Spemal Functions Panel frequency response _
andlong life Compactsize a rack

B Crystal referenced phase lock loop DC brushless servo motor width conserves space in
: . - today's tighter installations
B DELTA IV recording amplifier converts a DELTA I reproducer or

the bottom deck of a DELTA III reproducer into a recorder

Other featuresinclude:

B Digital cue tone detection eliminating cue tone
component adjustments

B Multi-turn trimpots

B Full remote control available through rear
panel connection

B X[Raudio input connections

B International LE.C. type AC connector with remov-

The OMEGA series embodies quality at an affordable price.
Standard features include:

B 2 cuetones
B High-speed cue
B Microprocessor controlled logic

Easily Accessible Color - Coded Switches
Convenient color-coded push buttons provide
control of special machine functions.

Other features include:
B Specially designed heads for very flat frequency

B Crystal referenced phgse lock loop DCbrushless servo motor response and long life The 1 kHz cue record and defeat switches (red able cord and integral RFI filtering
@ Mono recor'der apd ?ldlﬁf mono or Stereo re.producers B Audio mutes on detection of end-of-message switches) per'mit add'ition gnd deletion of stop tones. A B Easily removable top covers for service access.
B Recorder with built-in microphone preamplifier cue tone cue erase facility (white switch) allows erasure of any Extender P.C. boards are available
B Multi-tumn trimpors information recorded on the cue track without affecting B Quiet internal variable speed fan supplements
e : : po program material. A test tone generator (green convection cooling in the DELTA III reproducer
T e W Full remote control through rear panel connection switches) offers seven functions and an LED displays B Dual overhead cart hold down mechanism for

B XIRaudio connections mode identification. precise cartridge positioning

“OMEGA” SERIE.

performance

“DELTA” 1 Reproducer

A stand-alone single deck reproducer, for size A and
AA cartridges. High-speed cue and all NAB cue tones
standard. A DELTA IV recording amplifier may be added
to provide complete recording capabilities.

Transformerless output
configuration, with XLR
connectors standard for

Scuffand scratch
resistant polycarbonate
front panel

Record amplifier
interconnect cables
mate with rear panel
connectorson DELTA T Lu
or DELTA Il reproduc-
ers to provide power,
logic, and head lead
interconnection

“DELTA” IV

Recording Ampilifier

With the addition of a DELTA I¥ recording amplifier, a
DELTAI reproducer or the bottom deck of a DELTA III

Long life switches with
easily replaceable

Efficient toroidal power
transformer

Quiet, air-damped
bottoming solenoid with
constant pressure
design virtually elimi-
nates skew induced
phase error

Patented micro-adjust
headblock assembly
with adjustable long life
stainless steel tape
guides

Crystal referenced
brushiess DC servo
motor for low flutter and
precise speed control

Repeat-play lockout
prevents cart from
being played twice ina
row, this feature can be
disabled

Flashing “cart played”
indicator

High-speed cue, 22.5
IPS for convenience

reproducer can be converted to a recorder.

Independent frontpane!  Convenient meter
input level controls.
Knobs may beremoved,  front panel selection of defeat
and holes capped, to record, play, cue or bias

prevent level tampering indications

“DELTA” Il Reproducer

Three independent reproduce only decks in a space
of two single decks! Narrow size allows three across rack
mounting for 9slots in a 19-inch rack! Add a DELTA IV
recording amplifier, and record on the bottom deck.

Interchangeable P.C.
boards plug in for ease
of service. All boards
are solder-masked to
prevent solder bridges

Each deck has its own
. Separate setof repro-
duce amplifiers and cue

Single piece casting
detectors

supports motor along
entire motor shaft length

Removable decks for
maintenance. Asingle

Bottom deck converts to r

recorder by adding integral connector
DELTA IV recording automatically mates
amplifier with bulkhead, and

deckis secured by
single capture screw

Toroidal power trans-
former for less heat and
hum

Plug-in P.C. boards with
separate boards for

=" audlj0, bias, and fogic

Group delay compen-
sated, low distortion
recording amplifier

Precision, crystal RaCk Mounti ng

referenced bias and cue
tones for no drift and low
distortion

Front panel meters with
simulated VU ballistics
and "A"scale. Meters
automatically switch
between record (input)
and reproduce {output)

Record set switch

Secondary and tertiary
cue tone record All ITC analog cartridge machines may be table top

sehes mounted, or rack mounted in ITC’'s URM-0001 rack
mount accessory. This unique design is expandable
vertically to accommodate any current ITC
designed machine.

Front panel controls for
selection switches allow 1kHz cue tone add and
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OMEGA Series,

“Affordable Performance You Can Trust”

OMEGA Monophonic Reproducer
OMEGA Stereophonic Reproducer
OMEGA Monophonic Recorder/
Reproducer

The OMEGA series embodies ITC quality at an affordable price with features
to delight everyone.

® 150 Hz secondary cue tone standard on all models

® DC brushless servo motor for low wow and flutter and stable long-term
speed

® Rugged modular design for easy servicing

® Microprocessor technology

® Compact size for today's tighter studio limitations

® Flashing ready lamp indicates cartridge has played

® Recorder has built-in microphone preamplifier

® Monophonic reproducer upgrades to stereophonic

® Accommodates 108-132V or 210-264V, 50/60 Hz line voltages. May
be configured to operate on most worldwide equalization and record
fluxivities. NAB 1975 operation standard. NAB ‘A" size cartridges.
1/3 rack width, rack mounting optional.

The OMEGA series offers audio quality and reliability for on-air and
production room uses. When attached to an ITC “FB-1" telephone interface,
the OMEGA series also becomes a cost effective machine for automatic
dial-in weather, sports, and concert information. it can also be used to
perform a variety of newsroom and research functions.

DELTA Series,

“Today’s Most Popular
Cartridge Machines”

DELTA I Single Deck Reproducer, NAB “A” size cartridges, 1/3 rack width.
DELTA II Triple Deck Reproducer, NAB “A* size cartridges, 1/3 rack width.
DELTA I Recording Amplifier, 1/3 rack width.

The DELTA series consistently meets the tough requirements of broadcasters
and professionals who demand outstanding audio performance in a reliable,
mid-priced mono or stereo cartridge machine.

® DELTA IV recording amplifier converts DELTA reproducers and bottom
deck of DELTA 1II reproducers to recorders

® 150 Hz and 8 kHz cue tones standard on all models

® DC brushless servo motor. High-speed cue standard on DELTA I
reproducers

® Microprocessor controlled logic and cue detection

® High-speed op amps for outstanding audio performance

® Modular construction for easy servicing

® Optional balanced transformerless operation

® Cart played indication and replay inhibit

® Accommodates 105-132V or 210-264V, 50/60 Hz line voltages. May
be configured to operate on most worldwide equalization and record
fluxivities. NAB 1975 operation is standard. Rack mounting is optional.

These features and many more make the DELTA series today's most popu ar
cartridge machines.

(Continued on reverse side.)




99B Series,

“The Best”

99B Series Monophonic Reproducer
99B Series Stereophonic Reproducer
99B Series Monophonic Recorder/
Reproducer with ELSA
99B Series Stereophonic
Recorder/Reproducer with ELSA

Loaded with features, the 99B series delights the most discriminating
engineer, operator and listener. The ELSA cartridge preparation system
automatically erases the cartridge, locates the splice and azimuth aligns
the record head for maximum phase response performance making the
99B series the only cartridge machine of its kind in the world.

® ELSA system

® DC brushless servo motor with high-speed cue

® Microprocessor controlled logic and cue detection

@ Built-in test tone generator in recorder version

® Cart played indicator and replay inhibit

® Modular construction for easy servicing

® High speed op amps for outstanding audio performance

® Power transformer taps allow operation at most commercial line
voltages found worldwide, 117/240V, 50/60Hz. Accommodates most
popular cartridge equalization and record level standards. NAB
1975 operation is standard.-NAB “A” size cartridges, 1/2 rack width,
rack mounting available.

If you desire both engineer and operator convenience while providing
crisp, clean and consistent sound for your listeners, your choice will
invariably be the 99B series.

ESLY

Eraser/Splice
Locator

Saves time and improves on-air sound. Combines erase and splice locating
into one easy step. Designed to erase today’s high-output, low-noise tapes.
Operates on 105-132 or 210-264 VAC, 50/60 Hz.

FB-1
Telephone

Answer-Only
Interface

Connects directly to the rear panel of any ITC cartridge machine (except

the DELTA series) for unattended answer-only telephone applications.
Applications include, automatic dial-in weather, sports and concert
information, as well as a variety of newsroom and research functions.
FCC registered.

ScotchCart 1l

Broadcast
Cartridges

The ScotchCart® I broadcast cartridge represents a revolutionary
development in cartridges. No pressure pads, no rotating hub and constant
tension arm insure low wow and flutter, excellent frequency response and
low distortion performance.

ITC reserves the right to change products and specifications without notice.

“The Leader in Reliability and Service”

More International Tapetronics Corporation/3M cartridge When newer technology emerges, it will come from
machines are installed in radio stations around the world International Tapetronics Corporation/3M.

each year than all other manufacturers’ cartridge machines
combined. All new ITC equipment carries a two year TO ORDER OR FOR MORE INFORMATION, CALL

warranty on parts and factory labor.

TOLL FREE 800-447-0414.
From Alaska and lllinois, call collect 309-828-1381.
In Canada, call Maruno Electronics, Ltd., 416-255-9108.

International Tapetronics Corporation/3M
2425 South Main Street

PO. Box 241
Bloomington, lilinois 61702-0241
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Computerized control, the latest solid-state
electronics, and advanced mechanical
features, provide reel-to-reel sound from

cartridge tapes.

Does It Sound Better?

The ultimate measure of a better
audio tape machine is, “Does it sound
better?” The ITC Series 99B cartridge
machine does sound better, consistently.
Crisper. Cleaner. There are solid
reasons—both mechanical and
electrical —to support this measurable
improvement in performance.

We built a strong foundation—the
rugged deck that has become
synonymous with [TC quality. We've
added a new, crystal-reterenced servo-
motor; a positive, true positioning
solenoid?; a micro-adjust head
module?; and a distortion-free
cartridge positioning system. These
features provide tape handling
precision previously found only in
reel-to-reel machines. Never before in
a cartridge machine. The benefits:
reduced wow and flutter, improved
azimuth (phase) stability, and
improved long-term speed accuracy.

Couple this improved tape handling
with a new, exclusive ITC head
design? and you have a base for
utilizing the most advanced electronics
available for audio recording. The
system design provides a frequency
response truly flat to within + 1 dB
for every frequency from 31.5 Hz to
16 kHz. And, our heads are
constructed of durable materials with
an average life expectancy ten times

that of common lamination-type heads.

The new machines are as advanced
electronically as they are
mechanically. A microprocessor
controls electronic logic functions,
and additionally controls cue tone
generation and detection. Program
electronics make use of the most
advanced, low noise, bi-polar and
BIFET OP amps. Head-room,
transient response, and square wave
performance are all improved
dramatically. The new machines
meet or surpass all NAB cartridge
standards covering audio performance.
You can readily hear the difference!

New Operator Convenience

In addition to outstanding
performance, the machines offer the
operator new control and new
convenience. High-speed cue is

standard, with added operational
flexibility. We've retained the versatile
meter selection, and stop-tone add
and defeat switches. And we've
improved these features by replacing
human logic with microprocessor
control. We've added cue track erase,
and the convenience of front panel
access to all these controls. VU-type
meters are larger, and have built-in
LED peak indicators which follow
tape saturation. There’s even
automatic meter switching between
the record and playback modes.
Perhaps the most important feature is
the automatic cartridge preparation
system—ELSA?3. It automatically bulk
erases, azimuth (phase) aligns the
recording head, erases again, and
locates the splice, in preparation for
superb quality audio tape recording.

Simplified Maintenance

The engineer will find that ITC
reliability and serviceability are even
greater. Heat has been reduced
dramatically. The design concept is
modular, with plug-in sub-assemblies.
The elimination of unnecessary
adjustments, the addition of
significant calibration controls, and a
new microprocessor controlled
multifunction test-tone generator
simplify and reduce maintenance time.

New State-of-the-Art

These are truly machines of a new
generation, virtually self-controlled,
and combining great new sound with
unprecedented reliability and freedom
from most of the maintenance chores
of the past.

Compatible With Present
Generation Machines

Tape cartridges recorded on the new
generation machines can be played on
existing ITC machines, with a
noticeable improvement in sound. For
optimum results—true reel-to-reel
sound quality —cartridges must be
recorded and played on ITC’s Series
99B cartridge equipment.

'Patent 4,158,868
!Patent 4,193,103
SPatent 4,142,221



A new generation of electronic and
mechanical excellence.
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Cartridge Positioning Mechanism

The cartridge guidance puts its
pressure on the load-bearing outer
rails of the cartridge. This holds the
cartridge firmly in position without
distorting the cartridge and altering
tape travel. A side-pressure spring on
the left side pushes the cartridge to the
proper side location. This system
assures precise, rigid alignment of
tape and head, even when cartridge
insertion is hurried or careless.

Servo-Motor System

A newly designed, professional,
brushless DC capstan motor, coupled
with a crystal-referenced, phase
frequency locked servo control

system, have dramatically reduced

wow and flutter and improved long-
term speed stability. Flutter averages
.1% or less DIN weighted (1975 NAB
standard). Long term tape speed
accuracy is .1%. With the simple

change of a jumper, tape speed can be
changed from the standard 19 cm/s
(7-1/2 ips) to either 9.5 cm/s (3-3/4 ips) or
38 cm/s (15 ips), and speed can be varied
(by using an external frequency source)
for additional flexibility.

The DC servo-motor requires only 1.6
watts to drive the tape, and only
requires .5 watts when idling. This
results in much cooler operation—a 15
watt reduction from our old AC
motors—and helps eliminate the need
for a ventilated housing.



Stable, Machined-Aluminum
Deck Plate

ITC’s deck is milled from half-inch
thick, solid aluminum tool plate. It
will not warp or groove like die
castings, which may take years to
stabilize. The thick plate is machined
on numerically controlled mills for
absolute precision and uniformity.
The deck is then anodized to harden
the cartridge slide surfaces and to
provide an attractive, durable finish.
This heavy-duty deck plate, along
with the heavy, cast-aluminum housing,
provides exceptional rigidity in the
machine.



Cartridge Preparation System*
(Optional)

When a cartridge is inserted, and the
ELSA (erase, locate splice, azimuth)
mode selected, the tape is bulk erased
automatically, the recording head is
azimuth (phase) aligned to compensate
for variations in cartridges, and the
cartridge is erased again to remove
alignment tones. Then the splice is
automatically located and positioned
just beyond the capstan shaft. This
combination function, controlled by
the microprocessor, automatically
adjusts the azimuth to any peculiarities
of the specific cartridge inserted. A
clean, splice-positioned tape is readied
for recording.

‘Patent 4,142,221

Positive, True Positioning
Solenoid

The positive positioning of the
solenoid assures consistent location

of the pressure roller. Neither heat nor
variations in line voltage can produce
changes in solenoid tension. Phase
skew isreduced. And, because operating
voltage drops from 50 VDC to 18 VDC
immediately after the cartridge starts,
there is less magnetic field to collapse
when it stops. This provides for a
quicker release and a faster stop, with
less than 12.7 mm (V2 inch) of tape
over-shoot from the high speed cue
mode. Heat has been reduced greatly
over that produced by conventional
solenoids.




MODL MONITON

Convenient, color-coded push buttons
provide control of special machine
functions. Meter monitoring selections
(grey) include: 1) Normal Record
(automatically switches to program
playback when machine is not
recording). 2) Program Playback.

3) Program Bias. 4) Cue Bias. 5) Cue
Play. Integrated-circuit, analog
switches are used in conjunction with
meter switches to eliminate dirty-
contact problems.

The 1 kHz Cue Record and Defeat
switches (red) permit addition and
deletion of stop tones. The functions
are electronically latched and
controlled, with LED confirmation of
the Defeat mode. A new Cue Erase
facility (white) allows erasure of any
information recorded on the cue track
without affecting program material. A
microprocessor controlled test tone
generator (green) is another ITC
exclusive. It offers seven functions
with digital display mode identification.

DFEPEAT Ccue

ERASE

IKH/7 CUE 1

Meter and Special Function
Switch Panel

o TN

New Ceramic Capstan Shaft
The texture of the new ceramic shaft
is naturally and permanently porous.
It is ideal for driving tape and does
not conduct heat or magnetic fields
from the motor to the tape or heads.

CIKHZ REF O

- 1KHZ - 10 VU
JOKHZ - 10 VU
TOKHZ AZIMUTH
SLOW FREQ STEP

6. STEY HOLD

7. FASY FREQ STEP

TESY OSC .

1 ller

525K, an advanced, new rubber
compound provides twice the pulling
power of ordinary rollers and five
times the life. Will not crack or dry
out. Holds its durometer even under
the most extreme humidity. This roller
is impervious to most cleaning
chemicals.

IMmonr CC1)
11T pI »Ul
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Exclusive, New ITC
Head Design*

Removable Head Module*

The head is designed for
optimum tape wrap in a
cartridge machine. A unique
lamination design, combined
with a cylindrical face normally
associated with reel-to-reel
heads, provides measurably
improved frequency response:
+ 1dB from 31.5 Hz to

16 kHz. The magnetic heads
are constructed of durable
materials with a composite
life expectancy ten times that
of common lamination heads.

‘Patent 4,193,103

The true, center-pivot head module is
designed with rotational axis on the
exact vertical and horizontal centerline
of the heads. All three adjustments—
height, zenith and azimuth—are made
independently and have individual
locks. Therefore, locking down one
adjustment does not affect the others.
The adjustments are on steel-ball
pivots which, combined with a longer
azimuth arm, permit much finer
tuning. The completely removable,
micro-adjust head module can be pre-
adjusted, removed for back-up
storage, and re-installed without
further adjustment.

‘Patent 4,158 868



Modular Construction

Modular construction, with plug-in
sub-assemblies, is used throughout.
All PC cards plug into a mother board.
Raised letters on the PPC card pulls
identify each: 1) Program Playback
Amplitier and Cue Preamplifier.

2) Logic and Cue Detectors. 3) Servo
Control. 4) ELSA functions (optional).
Even the mother board can be
removed or replaced without
soldering. Connections are all plug-in.



Buying new tape cartridges doesn’t
completely solve phasing problems—

Series 99B does!

No two cartridges are exactly alike.
This natural variance among cartridges
affects tape path, and ultimately,

the performance of the total cartridge
system.

ITC's Series 99B minimizes the effects
of tape tracking problems. Our devel-
opment of recording head azimuth
control was based on observations
that the problem is actually generated
in the recording process. The guidance
of the tape in the cartridge is under
much better control when it

reaches the playback head than when
it first passes the recording head.

QOur solution to the problem is to
preperly position the recording head
to the tape, regardless of tape path
error. In Series 99B this (azimuth)
alignment is accomplished by
evaluating and correcting the zero
crassing errors between two audio

channels. Reference tone bursts are
generated, recorded, reproduced and
evaluated by the microprocessor. As
a series of tone bursts is evaluated,
a D.C. motor corrects for recording
head azimuth error. This true

phase evaluation and correction
process is quick, consistent, and
highly reliable. The system will
enhance high frequency response in
mono, maintain cart-to-cart phase
integrity in stereo, and provide a
uniformity of sound from cart-to-cart
in both mono and stereo.

In addition to the automatic azimuth
capabilities of Series 99B, we've
included bulk erasing and splice
locating features. Using this system
offers the operator the confidence of
complete tape cartridge preparation
and the convenience of its totally
automatic operation.
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Reproducer

1. Stop Switch

The lamp indicator in the “Stop” switch is a
‘ready” indication. When the cartridge is
loaded properly, this lamp lights. The lamp

is also an integral part in the non-repeat play
function. If a cartridge is played, cued off, and
not removed, the lamp will flash. With an
internal jumper option, the machine can be set
so that it will not start until such a cartridge
has been removed and reloaded

2. Start Switch

When a cartridge is loaded, and the ready
lamp is on, pressing the “Start” switch will
cause the machine to start to play the tape
Or, if you press “Record” on the recording
amplifier, and then press “Start”, the machine
will begin to record. Pressing “Start” will also
cause the machine to transfer from the high-
speed cue mode directly into normal run speed

3. ELSA Switch*

This switch works in conjunction with the
‘Cue” switch to activate the cartridge
preparation cycle, allowing these functions to
be performed automatically: erasing the tape
adjusting the azimuth (phase) of the recording
head, erasing the tape again, and locating the
splice. Portions of the cartridge preparation
cycle may be accessed by selective use of the
ELSA switches ‘Patent 4,142,221

4. Cue Switch

The cue switch is active in “Stop”, “Start

and “Record” modes. This provides new
flexibility in editing. In the high-speed mode
pressing and holding the cue switch will cause
the program audio to turn on. Audio
automatically turns otf when the switch is
released. With the change of an internal
jumper, the machine offers a choice of “audio
on” or “audio off” during high-speed cue

5. Light Emitting Diodes

The green LED on the left indicates 150 Hz cue
tone detection. The center LED, red, is a
power indicator. The right LED is for the
8kHz cue sensor, and is yellow

J1 REMOTE

1. Heads Interconnect

Connects recording head to recording amplifier
through a keyed, latching connector

2. Remote Control

Provides access to remote control of both
playback and recording functions through a
single, latching connector

3. Audio Connectors
XLR type, used tor Audio input and output

4. Mains Line Cord Connector

Facilitates removal of machine trom service
position since the cord can be disconnected
either at the machine or at the power source

5. Control Interconnect

Joins control functions of playback unit with
recording amplifier



Recording Amplifier

1. Secondary and Tertiary Cue Tone
Switches

These switches are active in both the recording
and play only modes of operation. All cue
tones can be detected individually or
simultaneously

2. Record Set Switch

When a cartridge is properly loaded, and
Record” is pressed, the switch will light to
indicate the machine is in the recording mode
When “Start” is pressed, the machine will
begin to record. The Record switch also serves
as a reset for the test tone generator

3. VU Meters with Peak Indicators

The VU type meters are larger and are driven

bv BIFET OP amps with flatter frequency

response and faster responding circuitry. Built-in
D peak indicators give a warning ot over

oading at all audio frequencies

4. Input Level Controls

Designed so that the knob can be removed to
provide recessed, screwdriver-slot adjustment
Hole plugs are furnished to cover openings
and prevent tampering

5. Meter and Special Function Switch
Panel

1) Normal Record (automatically switches to
program playback when machine is not
recording). 2) Program Playback. 3) Program
Bias. 4) Cue Bias. 5) Cue Play. 6) 1 kHz
Record. 7) 1 kHz Defeat (electronically
latched.) 8) Cue Erase. 9) Test Tone Generator
Decrement Control. 10) Test Tone Generator
Increment Control

6. Built-In Test Generator

Controls consist of two pushbutton switches
and a seven segment readout. With the
machine in a recording mode, pressing the
INC” switch will activate the system
whereby the normal program input is removed
and the test tone generator is fed to the record
amplifier. The following tones are produced
when the readout indicates
Off (Readout Blank
kHz at 0 dB Reference Level
kHz at - 10 dB

W INTERNATIONAL
lt TRPETROMCS
CORPORRTION

3-10kHz at - 10 dB

4 - 14.5 kHz at - 10 dB (azimuth

5 - DIN (1975 NAB standard) Test Frequencies®
at - 10 dB with 8 seconds length

6 - Hold

7 - DIN Test Frequencies® at - 10 dB with

4 seconds length

*The ITC test system generates the following
frequencies: 50: 63; 125; 150: 250; 500: 1 k
2k:3.4k:3.6k; 4%;8k:10k: 12.5k; 15.5kHz
Actual frequencies are rounded off. All
frequencies within NAB tolerance with
exception of 14.5 kHz—specified by 1975 NAB
standards at 16 kHz

With the built-in test tone generator operating
pressing “Record” will reset the generator to
the beginning frequency in mode 5 or 7. When
the “Stop” switch is depressed or a cartridge
cues, the generator shuts off and reconnects
external audio input. Tones from the built-in
tone generator are brought out on the remote
control connector for tests of external equipment

1. Heads Interconnect

Connects recording head to recording amplifier
through a keyed, latching connector.

2. Audio Connectors
XLR type, used for Audio input and output

3. Control Interconnect

Joins control functions of playback unit with
recording amplifier

©1982 ITC/3M



Series 99B Specifications

POWER:
117/234 volts AC,50 60 Hz, 40 VA. Selectable taps for various line
voltage conditions.

TAPE SPEED:

7.5 IPS (19 ¢m/s): High speed cue standard on models at 20.25 IPS
(51.4 cm/s)

WOW & FLUTTER:
Playback: 0.12% or less DIN weighted. Record 'play: 0.15% or less
DIN weighted.

SPEED ACCURACY:

0.1% maximum deviation.

RATED OUTPUT LOAD IMPEDANCE:
600 ohms balanced. May be strapped for 150 ohms. Measured at 1kHz
in accordance with 1975 NAB standard.

AUDIO OUTPUT CAPABILITY:

+25 dBm maximum before clipping. May be strapped to provide the
following operating ranges without deteriorating the signal-to-noise
ratio

—18to — 1 dBm

—10to + 7 dBm

— 5to +12 dBm

+ 1to +18 dBm

AMPLIFIER DISTORTION:

Reproducer: 0.5% or less THD, 0.1% or less third harmonic
distortion. Recorder: 0.5% or less THD, 0.1% or less third harmonic
distortion. Measured in accordance with the 1975 NAB standard

SYSTEM DISTORTION:
0.8% or less THD, 0.5% or less third harmonic distortion. Record to
playback at normal operating level."

HUM & NOISE (excluding tape noise)
58 dB or better—mono

56 dB or better—stereo

At normal operating level.*

CROSS TALK BETWEEN CHANNELS:
48 dB or better at 1 kHz

FREQUENCY RESPONSE:
+1 dB from 31.5 Hz to 16 kHz—record to playback at —14 VU
recording level.*

EQUALIZATION:

Adjustable for CCIR and 1975 NAB. May be strapped for 1964 NAB.
High frequency equalization control included in recording amplifier
with both high and low frequency controls in reproducer

HEAD CONFIGURATION:

NAB. Two tracks for monophonic, three tracks for stereophonic
Separate record and reproducer heads permit monitoring while
recording.

CUE SIGNALS:

NAB—primary (1 kHz), secondary (150 Hz) and tertiary (8 kHz) all
standard. Open collector transistor switching for external control
available for 150 Hz and 8 kHz in accordance with 1975 NAB
standard. Optional relays available. Secondary cue, 150 Hz, and
tertiary cue, 8 kHz, may be applied during recording process or
during playback. 150 Hz and/or 8 kHz tones are strappable to initiate
high-speed cue upon conclusion of detection of tone (playback or
record/playback mode). Individual and/or simultaneous tone
generation and detection are available for 1 kHz, 150 Hz and 8 kHz

LOGGING SIGNALS:

External input to the cue recording amplifier and external output from
the cue reproducer amplifier are available for recording and
reproducing logging signals at —10 VU between 3.3 kHz and 6.5 kHz
Externally applied cue tones are not for simultaneous generation or
detection with 1 kHz, 150 Hz, 8 kHz or any other combination. Input
and output to cue system are compatible with 1975 NAB standards

AUDIO INPUT IMPEDANCE:
20k ohm balanced bridging standard. 600 ohm and 150 ohm balanced
terminating loads may be selected by jumper

AUDIO INPUT CAPABILITY:
+28 dBm @ 0.5% THD (recorder). Strappable for the following
mid-range (level control knob position) sensitivity levels to facilitate
front panel adjustment ease and optimize signal-to-noise

20 dBm

10 dBm

0 dBm
+10 dBm

METERING:

Taut band movement with “A” scale. Switch selection for monitoring:
Recording input (automatic switching to program playback when
machine is not recording); program playback; program bias: cue bias;
and cue playback. Built in LED peak indicators follow tape saturation

BIAS AMPLIFIER:
Crystal-referenced 256 kHz for program track. 85 kHz for cue track

TAPE CAPACITY: NAB size AA

START TIME:
100 milliseconds (tape movement)
150 milliseconds (to audio on)

STOP TIME:
75 milliseconds (transport and electronics). Tape travel after stop
signal varies according to type of cartridge used and length of tape

REMOTE CONTROL:
All front panel controls and indicators plus cue erase, 1 kHz record
and defeat, and external cue record input and enable lines

AMBIENT OPERATING TEMPERATURE RANGE:
10° Cto 55 C(50° Fto 131 F)

EXTERNAL CONNECTORS:
XLR audio and latching remote control. Mating connectors furnished

MOUNTING:
Table top mounting. Rack mount housing optional

DIMENSIONS: (Maximum)

Width Depth Height Add for Feet
21.6 cm 394 cm 133 cm 0.9 cm
(8.5 in) (15.5 in) (5.25 in) (.354 in)

Playbacks and Recording Amplifiers are the same physical size
Require 17.8 ¢cm (7 inches) of vertical space for rack mounting

WEIGHT:
Playback: 14.1 kg (31 pounds)
Recording Amplifier: 6.8 kg (15 pounds)

* All measurements made using 3M Scotchcart tape and referenced to

I kHz recorded at 250 nW m. 4 dB higher than the 160 nW. m reterence
of the 1975 NAB Cartridge Recordings and Reproductions Standard

Specifications subject to change without notice

Call TOLL-FREE: 800/447-0414

From Alaska, Hawaii and Illinois Call collect: 309/828-1381

Bulk Rate
U.S. Postage
PAID
Bloomington, IL
Permit No. 31

INTERNATIONAL TAPETRONICS CORPORATION

2425 South Main Street, >.O. Box 241, Bloomington, Illinois 61701
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Computerized control, the latest solid-state
electronics, and advanced mechanical
features, provide reel-to-reel sound from

cartridge tapes.

Does It Sound Better?

The ultimate measure of a better
audio tape machine is, “Does it sound
better?” The ITC Series 99B cartridge
machine does sound better, consistently.
Crisper. Cleaner. There are solid
reasons—both mechanical and
electrical —to support this measurable
improvement in performance.

We built a strong foundation—the
rugged deck that has become
synonymous with ITC quality. We've
added a new, crystal-referenced servo-
motor; a positive, true positioning
solenoid!; a micro-adjust head
module?; and a distortion-free
cartridge positioning system. These
features provide tape handling
precision previously found only in
reel-to-reel machines. Never before in
a cartridge machine. The benefits:
reduced wow and flutter, improved
azimuth (phase) stability, and
improved long-term speed accuracy.

Couple this improved tape handling
with a new, exclusive ITC head
design? and you have a base for
utilizing the most advanced electronics
available for audio recording. The
system design provides a frequency
response truly flat to within + 1 dB
for every frequency from 31.5 Hz to
16 kHz. And, our heads are
constructed of durable materials with
an average life expectancy ten times

that of common lamination-type heads.

The new machines are as advanced
electronically as they are
mechanically. A microprocessor
controls electronic logic functions,
and additionally controls cue tone
generation and detection. Program
electronics make use of the most
advanced, low noise, bi-polar and
BIFET OP amps. Head-room,
transient response, and square wave
performance are all improved
dramatically. The new machines
meet or surpass all NAB cartridge
standards covering audio performance.
You can readily hear the difference!

New Operator Convenience

In addition to outstanding
performance, the machines offer the
operator new control and new
convenience. High-speed cue is

standard, with added operational
flexibility. We’ve retained the versatile
meter selection, and stop-tone add
and defeat switches. And we've
improved these features by replacing
human logic with microprocessor
control. We've added cue track erase,
and the convenience of front panel
access to all these controls. VU-type
meters are larger, and have built-in
LED peak indicators which follow
tape saturation. There’s even
automatic meter switching between
the record and playback modes.
Perhaps the most important feature is
the automatic cartridge preparation
system—ELSA?. It automatically bulk
erases, azimuth (phase) aligns the
recording head, erases again, and
locates the splice, in preparation for
superb quality audio tape recording.

Simplified Maintenance

The engineer will find that ITC
reliability and serviceability are even
greater. Heat has been reduced
dramatically. The design concept is
modular, with plug-in sub-assemblies.
The elimination of unnecessary
adjustments, the addition of
significant calibration controls, and a
new microprocessor controlled
multifunction test-tone generator

simplify and reduce maintenance time.

New State-of-the-Art

These are truly machines of a new
generation, virtually self-controlled,
and combining great new sound with
unprecedented reliability and freedom
from most of the maintenance chores
of the past.

Compatible With Present
Generation Machines

Tape cartridges recorded on the new
generation machines can be played on
existing ITC machines, with a
noticeable improvement in sound. For
optimum results—true reel-to-reel
sound quality —cartridges must be
recorded and played on ITC's Series
99B cartridge equipment.

'Patent 4,158,868
*Patent 4,193,103
Patent 4,142,221
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A new generation of electronic and
mechanical excellence.
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Cartridge Positioning Mechanism

The cartridge guidance puts its
pressure on the load-bearing outer
rails of the cartridge. This holds the
cartridge firmly in position without
distorting the cartridge and altering
tape travel. A side-pressure spring on
the left side pushes the cartridge to the
proper side location. This system
assures precise, rigid alignment of
tape and head, even when cartridge
insertion is hurried or careless.

Servo-Motor System

A newly designed, professional,
brushless DC capstan motor, coupled
with a crystal-referenced, phase
frequency locked servo control

system, have dramatically reduced

wow and flutter and improved long-
term speed stability. Flutter averages
1% or less DIN weighted (1975 NAB
standard). Long term tape speed
accuracy is .1%. With the simple

change of a jumper, tape speed can be
changed from the standard 19 cm/s
(7-1/2 ips) to either 9.5 cm/s (3-3/4 ips) or
38 cm/s (15 ips), and speed can be varied
(by using an external frequency source)
for additional flexibility.

The DC servo-motor requires only 1.6
watts to drive the tape, and only
requires .5 watts when idling. This
results in much cooler operation—a 15
watt reduction from our old AC
motors—and helps eliminate the need
for a ventilated housing.



Stable, Machined-Aluminum
Deck Plate

ITC's deck is milled from half-inch
thick, solid aluminum tool plate. It
will not warp or groove like die
castings, which may take years to
stabilize. The thick plate is machined
on numerically controlled mills for
absolute precision and uniformity.
The deck is then anodized to harden
the cartridge slide surfaces and to
provide an attractive, durable finish.
This heavy-duty deck plate, along
with the heavy, cast-aluminum housing,
provides exceptional rigidity in the
machine.



Cartridge Preparation System*
(Optional)

When a cartridge is inserted, and the
ELSA (erase, locate splice, azimuth)
mode selected, the tape is bulk erased
automatically, the recording head is
azimuth (phase) aligned to compensate
for variations in cartridges, and the
cartridge is erased again to remove
alignment tones. Then the splice is
automatically located and positioned
just beyond the capstan shaft. This
combination function, controlled by
the microprocessor, automatically
adjusts the azimuth to any peculiarities
of the specific cartridge inserted. A
clean, splice-positioned tape is readied
for recording.

‘Patent 4,142,221

Positive, True Positioning
Solenoid

The positive positioning of the
solenoid assures consistent location

of the pressure roller. Neither heat nor
variations in line voltage can produce
changes in solenoid tension. Phase
skew is reduced. And, because operating
voltage drops from 50 VDC to 18 VDC
immediately after the cartridge starts,
there is less magnetic field to collapse
when it stops. This provides for a
quicker release and a faster stop, with
less than 12.7 mm (V2 inch) of tape
over-shoot from the high speed cue
mode. Heat has been reduced greatly
over that produced by conventional
solenoids.




MONITONR

Convenient, color-coded push buttons
provide control of special machine
functions. Meter monitoring selections
(grey) include: 1) Normal Record
(automatically switches to program
playback when machine is not
recording). 2) Program Playback.

3) Program Bias. 4) Cue Bias. 5) Cue
Play. Integrated-circuit, analog
switches are used in conjunction with
meter switches to eliminate dirty-
contact problems.

The 1 kHz Cue Record and Defeat
switches (red) permit addition and
deletion of stop tones. The functions
are electronically latched and
controlled, with LED confirmation of
the Defeat mode. A new Cue Erase
facility (white) allows erasure of any
information recorded on the cue track
without affecting program material. A
microprocessor controlled test tone
generator (green) is another ITC
exclusive. It offers seven functions
with digital display mode identification

REC DEFEATY CUE
ERASE

IkH4Z? Ccue —J

Meter and Special Function
Switch Panel

" B4 . 7y
2. IKHZ - Y0 VU
3. YOKHZ - Y0 VU
4 V6KHZ AZIMUTH
5. SLOW FREQ STEP
6 STEP HOLD
7. FASY FREQ STEP

TESY OSC —

New Ceramic Capstan Shaft
The texture of the new ceramic shaft
is naturally and permanently porous.
It is ideal for driving tape and does
not conduct heat or magnetic fields
from the motor to the tape or heads

D T 11
ved Pressure Roller

Imn
11K |

525K, an advanced, new rubber
compound provides twice the pulling
power of ordinary rollers and five
times the life. Will not crack or dry
out. Holds its durometer even under
the most extreme humidity. This roller
is impervious to most cleaning
chemicals

292"
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Exclusive, New ITC
Head Design*

Removable Head Module*

The head is designed for
optimum tape wrap in a
cartridge machine. A unique
lamination design, combined
with a cylindrical face normally
associated with reel-to-reel
heads, provides measurably
improved frequency response:
+ 1dB from 31.5 Hz to

16 kHz. The magnetic heads
are constructed of durable
materials with a composite
life expectancy ten times that
of common lamination heads.

‘Patent 4,193,103

The true, center-pivot head module is
designed with rotational axis on the
exact vertical and horizontal centerline
of the heads. All three adjustments—
height, zenith and azimuth—are made
independently and have individual
locks. Therefore, locking down one
adiustment does not affect the others.
The adjustments are on steel-ball
pivots which, combined with a longer
azimuth arm, permit much finer
tuning. The completely removable,
micro-adiust head module can be pre-
adjusted, removed for back-up
storage, and re-installed without
further adjustment.

*Patent 4,158,868



Modular Construction

Modular construction, with plug-in
sub-assemblies, is used throughout.
All PC cards plug into a mother board.
Raised letters on the PC card pulls
identify each: 1) Program Playback
Amplifier and Cue Preamplifier.

2) Logic and Cue Detectors. 3) Servo
Control. 4) ELSA functions (optional).
Even the mother board can be
removed or replaced without
soldering. Connections are all plug-in.



Buying new tape cartridges doesn’t
completely solve phasing problems—

Series 99B does!

No two cartridges are exactly alike.
This natural variance among cartridges
affects tape path, and ultimately,

the performance of the total cartridge
system.

ITC’s Series 99B minimizes the effects
of tape tracking problems. Our devel-
opment of recording head azimuth
control was based on observations
that the problem is actually generated
in the recording process. The guidance
of the tape in the cartridge is under
much better control when it

reaches the playback head than when
it first passes the recording head.

QOur solution to the problem is to
properly position the recording head
to the tape, regardless of tape path
error. In Series 99B this (azimuth)
alignment is accomplished by
evaluating and correcting the zero
crossing errors between two audio

channels. Reference tone bursts are
generated, recorded, reproduced and
evaluated by the microprocessor. As
a series of tone bursts is evaluated,
a D.C. motor corrects for recording
head azimuth error. This true

phase evaluation and correction
process is quick, consistent, and
highly reliable. The system will
enhance high frequency response in
mono, maintain cart-to-cart phase
integrity in stereo, and provide a
uniformity of sound from cart-to-cart
in both mono and stereo.

In addition to the automatic azimuth
capabilities of Series 99B, we've
included bulk erasing and splice
locating features. Using this system
offers the operator the confidence of
complete tape cartridge preparation
and the convenience of its totally
automatic operation.
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Reproducer

1. Stop Switch

The lamp indicator in the “Stop” switch is a
ready” indication. When the cartridge is
loaded properly, this lamp lights. The lamy
is also an integral part in the non-repeat play
function. If a cartridge is played, cued off, and
not removed, the lamp will flash. With an
internal jumper option, the machine can be set
so that it will not start until such a cartridge
has been removed and reloaded

2. Start Switch

When a cartridge is loaded, and the ready
lamp is on, pressing the “Start” switch will
cause the machine to start to play the tape.
Or, if you press “Record” on the recording
amplifier, and then press “Start”, the machine
will begin to record. Pressing “Start” will also
cause the machine to transfer from the high
speed cue mode directly into normal run speed

3. ELSA Switch*

This switch works in conjunction with the
Cue” switch to activate the cartridge
preparation cycle, allowing these functions to
be performed automatically: erasing the tape
adjusting the azimuth (phase) of the recording
head, erasing the tape again, and locating the
splice. ortions of the cartridge preparation
cycle may be accessed by selective use of the
ELSA switches “Patent 4,142,221

4. Cue Switch

The cue switch is active in “Stop”, “Start

and “Record” modes. This provides new
flexibility in editing. In the high-speed mode
pressing and holding the cue switch will cause
the program audio to turn on. Audio
automatically turns off when the switch is
released. With the change of an internal
jumper, the machine offers a choice of “audio
on” or “audio off” during high-speed cue

5. Light Emitting Diodes

The green LED on the left indicates 150 Hz cue
tone detection. The center LED, red, is a
power indicator. The right LED is for the
8kHz cue sensor, and is yellow

J1 REMOTE

1. Heads Interconnect

Connects recording head to recording amplifier
through a keyed, latching connector

2. Remote Control

Provides access to remote control of both
playback and recording functions through a
single, latching connector

3. Audio Connectors
XLR type, used for Audio input and output

4. Mains Line Cord Connector

Facilitates removal of machine from service
position since the cord can be disconnected
either at the machine or at the power source

5. Control Interconnect

Joins control functions of playback unit with
recording amplifier

RECORD
BEAD



Recording Amplifier

1. Secondary and Tertiary Cue Tone
Switches

These switches are active in both the recording

and play only modes of operation. All cue

tones can be detected individually or

simultaneously

2. Record Set Switch

When a cartridge is properly loaded, and
Record” is pressed, the switch will light to
indicate the machine is in the recording mode
When “Start” is pressed, the machine will
begin to record. The Record switch also serves
as a reset for the test tone generator

3. VU Meters with Peak Indicators

The VU type meters are larger and are driven
by BIFET OP amps with flatter frequency
response and faster responding circuitry. Built-in
LED peak indicators give a warning ot over
loading at all audio frequencies

4. Input Level Controls

Designed so that the knob can be removed to
provide recessed, screwdriver-slot adjustment
Hole plugs are furnished to cover openings
and prevent tampering

5. Meter and Special Function Switch
Panel

1) Normal Record (automatically switches to
program playback when machine is not
recording). 2) Program Playback. 3) Program
Bias. 4) Cue Bias. 5) Cue Play. 6) 1 kHz
Record. 7) 1 kHz Defeat (electronically
latched.) 8) Cue Erase. 9) Test Tone Generator
Decrement Control. 10) Test Tone Generator
Increment Control

6. Built-In Test Generator

Controls consist of two pushbutton switches

and a seven segment readout. With the
machine in a recording mode, pressing the
INC” switch will activate the system

whereby the normal program input is removed

and the test tone generator is fed to the record

amplifier. The following tones are produced

when the readout indicates

0 - Off (Readout Blank

1 kHz at 0 dB Reference Level

2 kHz at - 10 dB

8 @ INTERNATIONAL
IE TRPETROMNKS
CORPORATION

10 kHz at - 10 dB

14.5 kHz at - 10 dB (azimuth)

DIN (1975 NAB standard) Test Frequencies®
at - 10 dB with 8 seconds length

Hold

DIN Test Frequencies® at
4 seconds length

N v W

10 dB with

‘The ITC test system generates the following
frequencies: 50; 63; 125; 1 250; 500; 1 k
2k;34k: 36k 4k;8k; 10k; 12.5k; 15.5kHz
Actual frequencies are rounded off. All
frequencies within NAB tolerance with
exception of 14.5 kHz —specified by 1975 NAB
standards at 16 kHz

With the built-in test tone generator operating,
pressing ‘Record” will reset the generator to
the beginning frequency in mode 5 or 7. When
the “Stop” switch is depressed or a cartridge
cues, the generator shuts off and reconnects
external audio input. Tones from the built-in
tone generator are brought out on the remote
control connector for tests of external equipment

1. Heads Interconnect
Connects recording head to recording amplifier
through a keyed, latching connector

2. Audio Connectors
XLR type, used for Audio input and output

3. Control Interconnect

Joins control functions of playback unit with
recording amplifier

©1982 1TC/3M



Series 99B Specifications

POWER:
1177234 volts AC.50 60 Hz, 40 VA. Selectable taps for various line
voltage conditions.

TAPE SPEED:
7.5 IPS (19 em/s): High speed cue standard on models at 20.25 IPS
(51.4 cm/s).

WOW & FLUTTER:
Playback: 0.12% or less DIN weighted. Record play: 0.15% or less
DIN weighted.

SPEED ACCURACY:
0.1% maximum deviation

RATED OUTPUT LOAD IMPEDANCE:
600 ohms balanced. May be strapped for 150 ohms. Measured at 1kHz
in accordance with 1975 NAB standard.

AUDIO OUTPUT CAPABILITY:
+25 dBm maximum before clipping. May be strapped to provide the
following operating ranges wilﬁout deteriorating the signal-to-noise
ratio.

18 to — 1 dBm

10 to + 7 dBm

5to +12 dBm
+ 1 to +18 dBm

AMPLIFIER DISTORTION:

Reproducer: 0.5% or less THD, 0.1% or less third harmonic
distortion. Recorder: 0.5% or less THD, 0.1% or less third harmonic
distortion. Measured in accordance with the 1975 NAB standard.

SYSTEM DISTORTION:
0.8% or less THD, 0.5% or less third harmonic distortion. Record to
playback at normal operating level."

HUM & NOISE (excluding tape noise
58 dB or better —mono

56 dB or better—stereo

At normal operating level. "

CROSS TALK BETWEEN CHANNELS:
48 dB or better at 1 kHz

FREQUENCY RESPONSE:
+1 dB from 31.5 Hz to 16 kHz—record to playback at 4 VU
recording level.*

EQUALIZATION:

Adjustable for CCIR and 1975 NAB. May be strapped for 1964 NAB
High frequency equalization control included in recording amplifier
with both high and low frequency controls in reproducer

HEAD CONFIGURATION:

NAB. Two tracks for monophonic, three tracks for stereophonic
Separate record and reproducer heads permit monitoring while
recording

CUE SIGNALS:

NAB—primary (1 kHz), secondary (150 Hz) and tertiary (8 kHz) all
standard. Open collector transistor switching for external control
available for 150 Hz and 8 klz in accordance with 1975 NAB
standard. Optional relays available. Secondary cue, 150 Hz, and
tertiary cue, 8 kHz, may be applied during recording process or
during playback. 150 Hz and/or 8 kHz tones are strappable to initiate
high-speed cue upon conclusion of detection of tone (playback or
record ' playback mode). Individual and’ or simultaneous tone
generation and detection are available for 1 kiiz, 150 Hz and 8 kHz

LOGGING SIGNALS:

External input to the cue recording amplifier and external output from
the cue reproducer amplifier are available for recording and
reproducing logging signals at —10 VU between 3.3 kHz and 6.5 kHz
Externally applied cue tones are not for simultaneous generation or
detection with 1 kHz, 150 Hz, 8 kHz or any other combination. Input
and output to cue system are compatible with 1975 NAB standards

AUDIO INPUT IMPEDANCE:
20k ohm balanced bridging standard. 600 ohm and 150 ohm balanced
terminating loads may be selected by jumper

AUDIO INPUT CAPABILITY:
+28 dBm @ 0.5% THD (recorder). Strappable for the following
mid-range (level control knob position) sensitivity levels to facilitate
front panel adjustment ease and optimize signal-to-noise

20 dBm

10 dBm

0 dBm
+10 dBm

METERING:

Taut band movement with “A” scale. Switch selection for monitoring:
Recording input (automatic switching to program playback when
machine is not recording); program playback; program bias; cue bias;
and cue playback. Built in LED peak indicators follow tape saturation

BIAS AMPLIFIER:
Crystal-referenced 256 kHz for program track, 85 kHz for cue track
TAPE CAPACITY: NAB size AA

START TIME:
100 milliseconds (tape movement)
150 milliseconds (to audio on)

STOP TIME:
75 milliseconds (transport and electronics). Tape travel after stop
signal varies according to type of cartridge used and length of tape

REMOTE CONTROL:
All front panel controls and indicators plus cue erase, 1 kHz record
and defeat, and external cue record input and enable lines.

AMBIENT OPERATING TEMPERATURE RANGE:
10° C to 55° C (50° F to 131° F)

EXTERNAL CONNECTORS:
XLR audio and latching remote control. Mating connectors furnished

MOUNTING:
Table top mounting. Rack mount housing optional

DIMENSIONS: (Maximum)

Width Depth Height Add for Feet
21.6 cm 39.4 cm 13.3 cm 09 cm
(8.5 in (15.5 in) (5.25 in) (.354 in)

Playbacks and Recording Amplifiers are the same physical size.
Require 17.8 cm (7 inches) of vertical space for rack mounting

WEIGHT:
Playback: 14.1 kg (31 pounds)
Recording Amplifier: 6.8 kg (15 pounds)

*All measurements made using 3M Scotchcart tape and referenced to

1 kHiz recorded at 250 nW 'm, 4 dB higher than the 160 nW 'm reference
of the 1975 NAB Cartridge Recordings and Reproductions Standard

Specifications subject to change without notice

Call TOLL-FREE: 800/447-0414

From Alaska, Hawaii and Illinois Call collect: 309/828-1381

Bulk Rate
U.S. Postage
PAID
Bloomington, IL
Permit No. 31

INTERNATIONAL TAPETRONICS CORPORATION

2425 South Main Street, P.O. Box 241, Bloomington, Illinois 61701




SP/WP SERILS REPRODUCERS

SPECIFICATIONS

Power:

Tape Speed:

Timing Accuracy:
Wow and Flutter:
Audio Output:

Distortion:

Noise:

Cross Talk Between
Channels:

Frequency Response:

Equalization:

Head Configuration:

Cue Signals:

Tape Capacity:

Start Time:
Stop Time:

Ambient Temperature:

Remote Control:

External Connectors:

Mounting:

117 volts AC, 60 Hz, 70 watts.
Other voltage and frequency vari-
ations are available on special
order.

7Y, inches per second. Other
speeds on special order. Direct
drive hysteresis synchronous
motor with electrolyzed shaft and
instrument-type permanently lu-
bricated ball bearings.

0.19, or better.
0.29, RMS or less, unweighted.

+15 dBm before clipping; nor-
mally +5 dBm; 600 ohms bal-
anced. May be strapped for 150
ohms. (418 dBm available on
special order.)

2% or less, record to playback
at O VU record level.

55 dB or better below reference
of 400 Hz at 39% THD, un-
weighted, monophonic. 50 dB or
better below reference of 400 Hz
at 3%, THD, unweighted, stereo-
phonic.

Better than 50 dB at 1 kHz.
2 dB from 50 to 15,000 Hz.

NAB. Adjustable to compensate
for head wear. CCIR available.

NAB. Two tracks for monophonic,
three tracks for stereophonic.

NAB. Primary (stop) cue, 1 kHz,
standard; secondary cue, 150 Hz,
and tertiary cue, 8 kHz, optional.
Utilizes adjustable tuned circuit
detector for each tone and fur-
nishes relay contact closure for
external control.

SP Series: NAB size A and B
cartridges. 2 seconds to 16 min-
utes with 1 mil lubricated tape at
7Y, IPS. WP Series: NAB size A,
B, and C cartridges. 2 seconds to
31 minutes with 1 mil lubricated
tape at 7% IPS.

0.1 second.

0.1 second.

55 degrees C, 131 degrees F.,
maximum.

All controls and indicators.

Latching type. Mating plugs fur-
nished.

Table top mounting. Rack mount-
ing adapters optional.
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Dimensions: SP Series: 814" width, 11”7 depth,
514" height (add 34" for feet).
WP Series: 1714” width, 117
depth, 514”7 height (add 34"
for feet).

Weight: SP Series: 23 pounds.
WP Series: 28 pounds.

MODEL DESIGNATIONS

SP Series Reproducers accept the NAB ““A’" and “‘B"’ size
cartridges. WP Series Reproducers accept the NAB ‘A",
“B’’, and '‘C" size cartridges. and have provisions for
accepting recording amplifier electronics for ready con-
version to recorder/reproducer.

SP-0001 WP-0001 Monophonic with 1 kHz primary
cue.

SP-0002  WP-0002 Stereophonic with 1 kHz primary
cue.

SP-0003 WP-0003 Monophonic with 1 kHz primary,
150 Hz secondary, and 8 kHz
tertiary cues.

SP-0004 WP-0004 Stereophonic with 1 kHz primary,
150 Hz secondary, and 8 kHz
tertiary cues.

*SP-0005 *“WP-0005 Monophonic, Hi-Speed Cue with
1 kHz primary, 150 Hz secon-
dary, and 8 kHz tertiary cues.

*SP-0006 *WP-0006 Stereophonic, Hi-Speed Cue with
1 kHz primary, 150 Hz secon-
dary, and 8 kHz tertiary cues.

ACCESSORIES

SR-0001 Rack mounting kit—mounts one
SP Series in 19” equipment rack.

DR-0003 Rack mounting kit—mounts two
SP Series side by side in 19”
equipment rack.

NR-0002 Rack mounting kit—mounts one
WP Series in 19” equipment rack.

*NAB-type tape cartridges cannot be reversed. Therefore,
the oniy way to quickly return the tape to ‘‘starting
position” is to run it forward at a faster speed than the
standard 715 IPS. In the ITC system, Hi-Speed Cue runs
at 30 IPS . . . four times faster than the normal speed,
Hi-Speed Cue can be operated either manually or auto-
matically. In either case, the machine runs the tape
forward at 30 IPS to completion, then automatically
reverts to 714, IPS ready for the next play.

Form No. 100-0014-010

INTERNATIONAL TRPETRONICS CORPORATION
2425 South Main Street ® Bloomington. lllinois 61701
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Marketed exclusively in Canada by McCurdy Radio Industries Ltd.. Toronto
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‘“Make the machine quiet!"” ‘“Give us mechanics
which will operate a million times without fail-
ure!”’ “Design it so that it can be easily serviced!"
‘‘Dependability is the key!"”

Suggestions such as these came from broad-
casters. We listened . . . and are still listening.
And the result of our listening is the acceptance
of ITC's SP and WP Series Cartridge Reproducers
as the standards of the broadcasting industry
. . . by broadcasters themselves, and by other
manufacturers who have paid us the highest
compliment . . . imitation.

By air damping a powerful solenoid, ITC was
able to provide what can only be described as
super-quiet, totally automatic mechanical opera-
tion. We added a Teflon coating to the solenoid
plunger to eliminate any need for lubrication or
cleaning. The result . . . quiet operation, im-
proved performance and less maintenance.

SP Series Dual Mount

The mechanical linkage between the solenoid
and the pressure roller assembly is the simplest,
most reliable yet designed. We utilize a chain
and sprocket with a minimum of moving parts.
The outcome is a cartridge machine which has
been tested for its ability to be started and
stopped in excess of a million times without
failure or the need for adjustment. ITC parts are
easily accessible and adjustments, when re-
quired, are as simple and easy as any we are
aware of.

For optimum tape drive, we employ a powerful
direct drive motor with permanently lubricated
ball bearings. The first step toward speed sta-
bility is the use of the time-proven hysteresis-
synchronous design. To minimize wow and flutter
and improve pulling power, we use a capstan
shaft with the largest possible diameter. And to
further assist in speed consistency, the capstan
is chrome plated, microscopically roughened
(vapor blasted), and hardened (electrolyzed).
Summary results . . . highly stable speed accu-
racy, minimum wow and flutter, and no lubri-
cation.

WP Series

The program reproduce amplifier includes an
IC electronic ‘“‘squelch” circuit which turns off
the audio output when the machine is idle and
permits the mixing of several machines into one
console input without sacrificing desirable signal
to noise ratio. Detection of auxiliary cue tones
(an option) is indicated by front panel indicator
lamps and relay contact closures are provided
to signal external equipment.

Both the compact SP and WP Series Repro-
ducers are designed for either table-top or rack
mounting (rack kits are optional). Two of the
SP Series units may be mounted side by side in
an equipment rack (as shown above). Slide-out
housings are standard and the machines are
fully operational when removed from their cases.

The SP and WP Series are available in mono-
phonic or stereophonic; with single cue tone or
secondary and tertiary cue tones added; and with
a high speed cue feature that permits the rapid
advance of the tape (at four times regular speed)
to the next cue tone either automatically or
manually.
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Tape Transport

One of the outstanding features of the tape
transport area is the heavy duty, rugged, 15”
hardened aluminum tool plate deck. There's
good reason for this accent on heavy duty. The
ITC deck is guaranteed flat within .005 inch TIR.
It won't warp under normal use, and presents the
same flat stable surface to cartridges everytime
assuring correct azimuth of heads and consistent
playback performance time after time. Also visi-
ble in this photograph is the powerful, air-damped
solenoid, the fool-proof linkage assembly and the
direct drive capstan motor mentioned previously.
All in all, this thoughtfully designed tape trans-
port assures the consistent performance and
high fidelity reproduction that is the desire of all
concerned broadcasters.

Head Assembly

The head assembly is an important part of the
tape transport. The entire assembly has been
designed to accurately and easily achieve correct
height, zenith and azimuth adjustments. Three
tape guides can be adjusted independently for
peak micro positioning and are made of stainless
steel for long wear. Controlled by three adjust-
ment screws, heads pivot on their center axis
achieving the only true azimuth adjustment pos-
sible. Heads may be replaced quickly and easily.
The tape guides, head assembly parts, and deck
are non-magnetic so that they will not adversely
affect the quality of audio.

Serviceability

Equal care and consideration have been given to
the design and refinement of electronic circuitry.
For reliability, only the latest silicon transistors,
diodes, and integrated circuits have been in-
cluded in ITC’s conservative design. Transistor
sockets are provided where the solid state device
might require replacement. The program repro-
duce amplifier and the cue tone detector printed
circuit cards are of plug-in design and have gold
plated contacts. To optimize signal to noise and
facilitate servicing and testing, head cables with
gold plated contacts take the signal from the
head directly to the input circuit on the PC card.
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The SP Reproducer
is the most widely
used cartridge ma-

chine in the broadcast
industry. More than

8,000 are in use today. p e T | o
It is ruggedly built,

totally dependable.
This compact machine
uses NAB “AA” and

“« ” .: 2
BB’ size cartrldges. WP Series Reproducers accept the NAB “AA”,
"BB” and “"CC" size cartridges, and have provi-
sion for accepting recording amplifier electron-
ics for ready conversion to recorder/reproducer.




For more than a decade — broadcasters have
purchased more ITC machines than any other I he
brand. The Record: Three out of five broadcast

cartridge machines sold world wide are ITC
machines — 60%! Over 25,000 Premium Line car- I I C
tridge machines are in use today. Every year,

500 additional stations

©
become ITC customers.

The state of the art has P rem lum
changed dramatically L ® k

in the last decade, and

the Premium Line has lne ta eS
evolved with the times. Today,

Premium Line machines employ an()th er
many revolutionary features, in-

cluding ITC’s new playback head, head ®

module, cartridge guidance system and glant
pressure roller. The philosophy of the

Premium Line remains the same: evolu-

tion, dependability, ruggedness, simplicity and te
serviceability. Today, broadcasters have both

new and well established rea-

sons for choosing ITC Premi- fO ‘ N 4 a
um Line cartridge machines. r r
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The RP Series
Master Recorder-
Reproducer com-

bines the playback
features of the SP/
WP with the RA
Series recording
amplifier to pro-
vide a compact
recorder/repro-
ducer offering
those features most
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wanted by broad-
casters. The RPD
Series provides the
additional capabil-
ity of program
delay.
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The RPD provides a third head and two sepa-
rate playback systems, including amplifier, VU
meter, output transformer, and output connec-
tor. This separate "Delay” system avoids loss of
audio quality.



The 3D Series audio and control
provides three car- information.
tridge reproducers

in the space ordinar- Add the WRA
ily taken by two, Series Recording
and at less than the Amplifier and the
cost of three SP bottom deck of the
machines. All three 3D machines func-
decks may be oper- tions as a complete
ated at once, supply- recorder/repro-
ing independent ducer.
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Synchronous Motor System

A powerful, high-quality direct-drive capstan
motor. Dynamically balanced with perman-
ently lubricated ball bearings. Results: highly
stable speed accuracy, minimum wow and
flutter and no lubrication.

Vapor-Honed Capstan Shaft

The large-diameter shaft is formed of hardened
steel, chrome plated and microscopically
roughened to enhance pulling force.

Kvolutionary:

Outstanding features common to the ITC Premium line of cartridge machines.

Stable, Machined-Aluminum Deck

The Premium Line deck is milled from half-inch
thick, solid aluminum tool plate. Unlike die cast-
ings, which may take years to stablize, it will not
warp orgroove. The thick plate is machined on
numerically controlled mills for absolute preci-
sion and uniformity. The deck is then anodized
to harden the cartridge slide surfaces and to
provide a durable, attractive finish. This heavy-
duty deck plate gives Premium machines their
exceptional rigidity.



Air-Damped Solenoid

A powerful, whisper-quiet, electro-mechaniccl
system that provides consistent positioning of
the pressure roller for tape drive. The plunger is
Teflon®-coated to eliminate the need for lubr -
cation or cleaning. The mechanical linkags
between solenoid and pressure roller is a chain
and sprocket design — simple, with a min-
imum of parts.
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Improved Electronics

Improved electronics optimize the perform-
ance of Premium Line playbacks. The squelch
circuit in the amplifier has been improved.
Carbon film resistors used in audio circuits
improve noise performance. The PC boardsa-e
single-sided, with improved, single-turn pote -
tiometers. Components are spaced to permit
easy repair. Plug-in PC cards are used exten-
sively.




Improved Pressure Roller

The pressure roller is formed of an
advanced 525K rubber compound.
It provides twice the pulling power of
ordinary rollers and extended life.
The roller holds its durometer even
under the highest humidity. It will not
crack or dry out, andis impervious to
commonly used cleaning chemicals.

Cartridge Positioning Mechanism

The cartridge guidance systems puts its pressure on the load-
bearing outer rails of the cartridge. This holds the cartridge
firmly in position without distorting the cartridge and altering
tape travel. A side-pressure spring on the left side pushes the
cartridge to the proper side location. The system assures pre-
cise, rigid alignment of the tape to head, even when cartridge
insertion is hurried or careless. The result is accurate and
repeatable azimuth alignment, essential for improved stereo
phase performance.
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Removable Head Module

A true center-pivot head module, designed with rotatational
axis on the exact vertical and horizontal centerline of the
heads. All three head adjustments — height, zenith and azi-
muth — are made independently and have individual locks.
Locking one adjustment does not alter the others. These
adjustments are on steel-ball pivots which, combined with a
longer azimuth arm, permit much finer tuning.

Unique Head Design

This exclusive, ITC-designed, long-life
reproduce head is cylindrically
shaped, rather than hyperbolic. Mu-
Metal laminations are surrounded
by epoxy filler impregnated with
aluminum oxide particles for shield-
ing and durability. The core windows
are wider than conventional designs.
The result is greatly improved fre-
quency response without any low
end bumps.




POWER:

SP, WP, & RP SERIES:

117 volts, 60 Hz, 77 watts typical.
3D & WRA SERIES:

117 volts, 60 Hz, 144 watts typical

TAPE SPEED:
7-1/2 inches per second. Direct drive hysteresis synchronous motor
with electrolyzed shaft and instrument-type permanently lubricated
ball bearings.
WOW & FLUTTER:
0.2% or less, NAB weighted using a prerecorded tape with a flutter
content not exceeding 0.025% NAB weighted
TIMING ACCURACY:
0.1% or better
AUDIO OUTPUT IMPEDANCE:
600 ohms balanced. May be strapped for 150 ohms.
AUDIO OUTPUT LEVEL:
+18 dBm maximum before clipping. Normal operating range:* -10 to
+8 dBm. External audio pads required for lower levels to prevent
deterioration of signal-to-noise ratio.
AMPLIFIER DISTORTION:
0.5% THD or less. In accordance with 1975 NAB standard
SYSTEM DISTORTION:
2.0% THD or less — record to playback at 0 VU recording level.*
NOISE:
50 dB or better from 1 kHz at 0 VU recording level."
CROSS TALK BETWEEN CHANNELS:
50 dB or better at 1 kHz
FREQUENCY RESPONSE:

2 dB 315 to 15,000 Hz; +3, -2 dB 50 to 315 Hz record to playback at
-10 VU recording level.*
EQUALIZATION:
NAB (1964 Standard). High frequency equalization controls includ-
ed in reproducer and recording amplifier
HEAD CONFIGURATION:
NAB. Two tracks for monophonic, three tracks for stereophonic.
Separate record and reproducer heads permit monitoring while
recording.
CUE SIGNALS:
NAB. Primary (stop) Cue, 1 kHz, standard; automatically applied at
start of recording (may also be defeated and applied at user's discre-
tion). Secondary Cue 150 Hz, and Tertiary Cue, 8 kHz, optional; may
be applied during recording process or during playback. Individu-
ally adjustable oscillator for each tone. Reproducer utilizes adjust-
able tuned circuit detector for each tone and furnishes relay contact
closure for external control.
AUDIO INPUT IMPEDANCE:
600 ohm balanced terminating standard. 15K ohm balanced bridg-
ing may be selected by jumpers.

AUDIO INPUT LEVEL:

-20 to 0 dBm; accepts higher level by changing input pad
METERING:

Taut-band movement with “A” scale. Internal meter switch allows
selection for metering the following: Program Bias, Peak Recording
Level, Normal Recording Level, Program Play, Cue Play, and Cue
Bias.

BIAS OSCILLATOR:

Push-pull, 82 kHz; individual gates and level controls for program
(separate left and right in stereophonic units) and cue.

TAPE CAPACITY:

SP & 3D SERIES:

NAB size AA and BB cartridges. 2 seconds to 16 minutes with 1 mil
lubricated tape at 7-1/2 IPS.

WP & RP SERIES:

NAB size AA, BB, and CC cartridges. 2 seconds to 31 minutes with 1
mil lubricated tape at 7-1/2 IPS

START TIME:

100 ms with minimum solenoid air damping

STOP TIME:

100 ms with minimum solenoid air damping

AMBIENT OPERATING TEMPERATURE RANGE:

50°F. to 131°F; 10°C to 55°C.

REMOTE CONTROL:

All indicators and switch controls except meter switch and power
indicator. Also provides cue track audio input and output for iogging
applications.

EXTERNAL CONNECTORS:

Latching type. Mating connectors furnished

MOUNTING:

Table top mounting standard. Rack mounting adapters optional.
Machines require following vertical space for rack mounting and
proper ventifation:

SP, WP, RP & WRA SERIES: 7 inches

3D SERIES: 12.25 inches

DIMENSIONS: Width Depth Height - Add for Feet

SP Series: 8.5in 11.0in. 525in. .375in

WP & RP Series: 17.5in. 110in 525in. .375in

3D Series: 85in 12.875in. 105in.  625in

WRA Series: 85 in. 11.0in 525in. .375in
WEIGHT:

SP Series: 23 pounds 3D Series 41 pounds

WP Series: 28 pounds
RP Series: 39 pounds

WRA Series 12 pounds

*All measurements made using Capitol Q17 tape or equivalent, and
referenced to 1 kHz recorded at 160 nWb/m in accordance with 1975
NAB standard

Specifications subject to change without notice.



STEVE WATERS

And, we are here, with the
parts and knowledge to re-
pair or rebuild your machine.

A phone conversation
between your people and ours
will usually identify the prob-

lem. And, diagnosing by
phone, we can often have the
needed part on its way the
same day.

ITC tech service helps keep
Premium line machines in
top operating condition, with
minimum down time.

MARK HiLL

Tech Service

by those

who know your

equipment best

DAVE MONTGOMERY




Sales Service
by those

who know
broadcasting best

Our direct-marketing staff
knows your needs and can
expertly recommend the
ideal equipment match.

ITC machines are protected
by a 24 month warranty,
featuring free parts replace-
ment and no-charge factory
labor when required.

We offer a 30 day trial
order. If, after 30 days, you
are dissatisfied, the machine

may be returned for a full
refund.
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SP Series Reproducers
SP-0004
Monophonic with 1 kHz primary cue
SP-0002
Stereophonic with 1 kHz primary cue
SP-0003
Monophonic with 1 kHz, 150 Hz and
8 kHz cues
SP-0004
Stereophonic with 1 kHz, 150 Hz and
8 kHz cues

WP Series Reproducers

WP-0003
Monophonic with 1 kHz, 150 Hz and
8 kHz cues

WP-0004
Stereophonic with 1 kHz, 150 Hz and
8 kHz cues

RP Series Recorder/Reproducers
RP-0001
Monophonic with 1 kHz primary cue
RP-0002
Stereophonic with 1 kHz, primary cue
RP-0003
Monophonic with 1 kHz, 150 Hz and
8 kHz cues
RP-0004
Stereophonic with 1 kHz, 150 Hz and
8 kHz cues

RP Delay Series Recorder/

Reproducer/Delay

RPD-0043
Monophonic with 1 kHz primary cue,
150 Hz secondary cue, and 8 kHz
terticry cues

3D Series Reproducers
3D-0001
Monophonic with 1 kHz primary cue
3D<C002
Stereophonic with 1 kHz, primary cue
3D-0003
Monophonic with 1 kHz, 150 Hz and
8 kHz cues
3D-0004
Stereophonic with 1 kHz, 150 Hz and
8 kHz cues

WRA Series Recording Amplifiers
WRA-0001
Monophonic with 1 kHz primary cue
WRA-0002
Stereophonic with 1 kHz primary cue
WRA-0003
Monophonic with 1 kHz primary,
150 Hz secondary cue, and 8 kHz
tertiary cues
WRA-0004
Stereophonic with 1 kHz primary,
150 Hz secondary cue, and 8 kHz
tertiary cues
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“The industry has a
new Benchmark:
The evolutionary
ITC Premium Line!”

John Schaab, Broadcast Salesman




Now you can get the economy of having four different opera-
tions available in one cartridge machine--continuous program
delay, network delay, normal recording, and normal playback--
yet maintain all the dependability, all the specifications, all the
quality associated with ITC. The RP Delay provides a means
of protecting your station from damaging libel suits or FCC
actions, and from antagonizing your audience or advertisers.

The RP Delay combines the features of ITC’'s RP Series
Master Recorder/Reproducer with the additional capability of
program delay. Use the RPD for normal cartridge recording
and playback; but when the protection or convenience of a
time lapse is needed, just turn the switch to “Delay”.

CONTINUOUS PROGRAM DELAY

Even in “Delay’’, ITC engineers have matched or surpassed
NAB standards through the use of a totally separate program
delay head and amplifier. No longer is a head required to
alternate between record and play functions. This means that
no compromises are made in the frequency response or the
signal-to-noise ratio, as occurs when the function of the
heads is switched.” The extra head allows each of the three to
be chosen for optimum performance in a single assignment:-
either recording or playback, but never both.

The third head (located on the far left) provides the delayed
playback. The tape passes th2 erase/record head (center) and
continues for the full cycle of the tape before again arriving at
the delay playback head. (See the diagram on the reverse side.)

When the machine is set in ““Delay’’, simply insert an erased
“B" or "C' sized NAB cartridge (these allow the use of the
third head), press ““Record Set’* and ‘‘Start’’, and the unit will
operate as a continuous delay recorder/reproducer. The dur-
ation of the delay is determined by the amount of tape in
the cartridge. For example, a seven second cartridge is often
used to delay “live’" interviews and telephone talk shows. This
seven second time lapse provides an opportunity to edit
words or comments that are not permissable

RP DELAY

NETWORK PROGRAM DELAY

The RP Delay is also capable of automatically recording an
entire program for playback at a later time. Choose a
cartridge long enough to record the entire program (5% minutes
for a 5-minute news cast), and turn the selector switch to
“Delay’’. When a ""Record/Start” command is generated by a
timer in an automation system or by network cue tones, the
machine will erase any program material on the tape and record
new information. A previously recorded cue tone will stop the
tape when it has completed one cycle, and the machine will
remain idle until instructed to start playback. At the time you
have specified, it will begin to play the material recorded
earlier, stopping on the cue tone, ready to repeat the cycle of
erase/record and playback.

NORMAL CARTRIDGE OPERATION

Return the selector switch to “Norm’ and your unit will
function as a standard cartridge recorder/reproducer. Use
“A", "B"”, or "C" sized NAB cartridges and make recordings
in the conventional way. ITC has designed this machine for
optimum performance as a normal recorder/reproducer and
for dependable operation in the delay application. The only
difference between the RP Series and the RPD Series is the ad-
ditional ability of the RPD to function as a program delay
unit.

The RP Delay is a cartridge machine for all broadcasters. For
the station with regularly scheduled talk programs, the
machine will perform reliably day after day as a delay unit,
and provide backup for normal cartridge machines. For the
station that doesn’t regularly air “live’” talk shows, it fills
the need for a standard cartridge record/playback unit, yet
is ready to act as a delay machine for that unexpected situa
tion or future program. Since the extra cost of this protection
is so small compared to the possible damaging repercussions,
can you afford not to check into ITC’s four-in-one cartridge
recorder/reproducer/delay machine?



OSCILLATOR

METER

ERASE

DELAY ERASE/
PLAYBACK RECORD
HEAD HEAD

“"Delay” Mode—Erase oscillator is activated, primary
(stop) cue oscillator is inhibited.

No Head Lead Switching-No need for compromise
adjustments necessary when an amplifier is switched
between two heads. Adjusteach amplifier for a maximum
performance with one head

Third Head For “’Delay’’ Playback--Heads are chosen for
optimum performance in either recording or playback
applications but never both.”

Two VU Meters allow monitoring of input and "Delay’’
output simultaneously

Two Separate Playback Systems (head, playback amp-
lifier, VU meter, output transformer, and output con
nection)--one for normal operation and one for delay.
Use the external audio routings most convenient for
your operation

"ITC uses wide gap heads in recording applications to
insure good frequency response and adequate recorded
field depth. High impedance, narrow gap heads are used
in playback applications for optimum frequency response
and signal-to-noise ratio.

Form No.100-0012

NORMAL
. ——— ——————{ PLAYBACK
i AMP.

Ui CuE
DETECTOR

DEL AY
PLAYBACK
AMP.

e o — )

T

[] s
NORMAL

PLAYBACK METER
HEAD

MODEL DESIGNATION

RPD Series Delay Recorder/Reproducers accept the

NAB A", “B”, or "'C" sized cartridges and provide

complete recording and reproducing capabilities. The

units require the use of either “B” or "C" sized

cartridges for continuous program delay operations.

RPD-0011 Recorder/Reproducer/Delay, Monophonic,
with 1 kHz Primary Cue Tone

RPD-0013 Recorder/Reproducer/Delay, Monophonic,
with 1 kHz Primary, 150 Hz Secondary, and
8 kHz Tertiary Cue Tones

RPD-0015 Recorder/Reproducer/Delay, Monophonic,
Hi-Speed Cue, with 1 kHz Primary, 150 Hz
Secondary, and 8 kHz Tertiary Cue Tones

ACCESSORY

NR-0002 Rack Mounting Kit - mounts RPD Series
in 19" equipment rack

867-0014-001 NAB “B” size cartridge with additional
pressure pads for use of third head in “De
lay” operation. Loaded with 7 seconds of
tape.

PLEASE SEE THE RP SERIES BROCHURE FOR COM
PLETE SPECIFICATIONS.

INTERNATIONAL TAPETRONICS CORPORATION
2425 South Main Street e Bloomington. Illinois 61701
Telephone: 309.828-1381

Marketed exclusively in Canada by McCurdy Radio Industries Ltd.. Toronto

Printed in US.A.
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770 Recorder/Reproducer

(Shown in optional console cabinet.)

10.

11.

12.

ITC 770 SPECIFICATIONS

REPRODUCER

. Power:

105 to 130 volts AC, 60 Hz, 160 watts maximum.

. Wind Time:

Less than 60 seconds fur 2500 feet of tape.
Less than 90 secands for 3600 feet of tape.

. Motors:

Capstan - Direct drive DC servo control with
electrolyzed shaft. Reels - Two capacitor start
induction torque motors.

. Tape Speeds

7-1/2 and 15 ips (19 and 38 ¢cm/sec) or

3-3/4 and 7-1/2 ips (9.5 and 19 cm/sec)
Speed accuracy +0.2% or less measured with
1.5 mil (0.038 mm) tape.

. Tape Width and Tracks:

1/4 inch (6.3 mm) tape, 1.0 mil (0.025 mm) base
minimum.

Full Track - mono

1/2 track - mono or stereo

1/4 track - stereo

. Reel Sizes:

NAB or EIA with a hub diameter of 1.75 inch
(44.45 mm) or greater. Maximum reel flange
diameter of 10.5 inches (266.7 mm). Selectable
tape tension for small or large reels. Reels of
dissimilar sizes, i.e. 7 inches (177.8 mm) and
10.5 inches (266.7 mm), should not be used
together.
. Flutter (NAB Weighted):
3-3/4 ips 0.10% or less
7-1/2 ips 0.07% or less
15 ips 0.05% or less
. Audio Output:
With transformer(s) . . . +24dBm before clipping
into 600 ohm load, balanced.
Without transformer(s) . . . +18dBm before
clipping into 600 ohm load, unbalanced.
. Distortion (Amplifier):
0.5% rms total harmonic distortion, maximum
at +18dBm output level at 1 KHz with output
transformer(s). +16dBm without output trans-
former(s).
Signal-To-Noise Ratio: 52dB measured from
a 700 Hz tone, recorded at 185 nWb/m, with
reproduce amplifier adjusted for +8dBm out
put, to tape recorded with bias but no signal.
Measurement is unweighted noise with a band
width of 20 to 20,000 Hz.
Crosstalk:
55dB or better witha 185nWb/m 1 kHz tone on
adjacent track.
Equalization:
NAB with high frequency adjustment for 3-3/4,
7-1/2 and 15 ips. Automatically switched with
speed switch between low and high speed
equalizers.

© 1982 ITC/3M
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20.
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Frequency Response:

3-3/4 ips (+2dB -3.5dB) 25 to 35 Hz;
+2dB 35 to 8,000 Hz.

7-1/2 ips (+2dB3 3dB) 25 to 35 Hz; £2dR
35 to 15,000 Hz.

15 ips (+2dB -3.5dB) 25 to 35 Hz; +2dB
35 to 18,000 Hz

. Headphone Qutput:

24 mV Into 8 ohims (with AT-0002 oulput trans-
farmers)

58 mV into 8 ohms (without AT-0002 output
transformers)

Ambient Operating Temperature:

40° 10 130°F (5° to 55°C)

Remote Control:

Start, Stop, Rewind, Forward, Speed Select,
Foil Sense and Mode Indicators.

Brakes:

Mechanical disc with one-way clutch

10-1/2 inch (266.7 mm) metal reels stop time
adjustable from 2-1/2 seconds to 10 seconds.
External Connectors:

Latching type Beau Series 3300. Mating plugs
furnished

Dimensions:

19 inches (482.6 mm) wide, 1-1/4 inch

(31.75 mm) overhang on each side with

10-1/2 inch (266.7 mm) reels.

14 inches (355.6 mm) high, 2-1/4 inches

(57.15 mm) overhang on top with 10-1/2

inch (266.7 mm) reels.

7-7/8”(200.0 mm} deep, including mating plugs.
Weight:

Unpacked - 44 pounds (19.96 kg).

ECORDING AMPLIFIER

. Power:

(includes reproduce deck and recorder elec
tronics) 105-130 volts, AC, 60 Hz, 165 watts
maximum.

. Recorder Source Impedance:

600 ohms.

. Recorder Input Impedance:

5000 ohms balanced (15 K ohm bridging op
tional).

. Input Level:

22 dBm (.061 volts) minimum to record at “0”
reference level (185 nWb/m flux level) +8 dBm
(1.96 volts) maximum

. Distortion (Record to Play):

Using 400 Hz tone recorded at NAB standard
reference level* with reproduce amplifier adjust
ed for 0dBm output, and measuring on a distor
tion, analyzer with a 400 Hz to 20 kHz band
width

15 IPS1.2%
7.5 1IPS 1.5%
3751PS 2.0

The 770 15 covered by the following patents
4.105.934. 4040.114. D 248.393

6. Amplifier Headroom:
Maximum amplifier headroom above reference
level (185 nWb/m) using frequencies of 1 kHz
and 10 kHz.

Tape Speed 1 kHz 10 kHz
15 IPS +23 dB +23 dB
75 IPS +23 dB +19 dB
3.751P8 +23 dB 112 dB
7. Crosstalk:

Better than 50 dB at 1 kHz.
8. Frequency Response:
15 IPS #2 dB from 35 to 18,000 Hz at normal
operation level
7.5 1PS +2 dB from 35 to 15,000 Hz, 10 dB
below normal operating level.
3.75 IPS +2dB from 35 to 8,000 Hz, 15 dB
below normal operating level.
9. Equalization:

NAIB with adjustments for high frequency con
trol.

10. Headphone Output:
8 ohms or greater

11. Meter Amplifier Monitor:
600 ohms (available at rear chasis)

12. Remote Control:
Record set switch and record indicator lamp

13. External Connectors:
Latching and phono types. Mating plugs and
sockets furnished.

14. Head and Track Configuration:
Full Track Monophonic
Half Track Monophonic
Half Track Stereophonic (2 channel)
Quarter Track Stereophonic (2 channel)

15. Metering:
Taut-band movement with “A” scale. Meter
switch selection for metering the following:

Normal line recording level, P.R.S., bias and
program play. (Meter sensitivity may be cah
brated for 0 to +18 dBm output level.)
16. Erase Depth:
Below Noise Level
17. Mounting:
Rack mounting. (Console cabinet optional.)
18. Dimensions:
19 inches wide (482.60 mm)
9 inches deep (228.60 mm)
3-1/2 inches high (88.90 mm)
19. Weight:
15 pounds (6.805 kg) unpacked.

*185 nWb/m = 0 dBm output. using 3M type 206 tape or
equivalent

The 770 is covered by a 30-day guarantee of satisfaction
and a two-year warranty on parts and factory labor
| Ask about our 770 Leasing Program.

Call TOLL-FREE: 800/447-0414

From Alaska, Hawaii and Illinois Call collect: 309/828-1381

Bloomington, IL
Permit No. 31

2425 South Main Street, P.O. Box 241, Bloomington, Illinois 61701

e 770

Reproducers and Recorder-Reproducers
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Operators call it,
“Untemperamental”

Rugged,
reliable,
easily
maintained

The 770 offers an operator flexibility, conven-
ience, and — most importantly — absolute relia-
bility. No matter what demands the operator
makes, this machine obliges, with a cool temper-
ament that’s always welcome. It simply has no
unnecessary frills to fail.

The deck is clean, uncluttered, with controls
conveniently placed and sized.

Broadcasting can be a tough life for a I
machine: demanding schedules, lack ~

The PRS (Play/Record Synchronization) system
lets you record on one channel, then add audio

chines can’t take it! And it’s for pre-
on the other, while listening to both, in complete

of attention, a multitude of operators. A -';B
No wonder the “lightweight” ma- Kﬁ r ) C
b S o o

cisely these reasons that the 770 ser- il er, N con
ies looks so good. L synchronization. Great for electronic editing.
Stations specify ITC because th - ' ;I‘he 770 accepts 10%” and 7” or imaller reels, to
ecause they it mastering, or production work.
want the best. And reliability is what — R . Ootional R te Control
makes ITC machines best. It starts o =i Recorders have full motion sensingand “START priondl kemote LOntrc.
with a responsive design that pays > it MEMORY” that protects delicate tapes and y
close attention to areas affected by \ ~ ‘ e enhances production use. Motion sensing pre-
s the fatigue and wear of professional < S Ve?.tlst thehmaChme irom tent?nng fth(f frun mgde
Porico e hallen ssed, is do- use, inem, the machine udergoes 4 rewind. The start memory cireut stores the
tronically controlled speed, is de- extensive cycle testing and evalua- ot command until tape can safely enter play mode.
signed forreduced wow andfiutter, tion, to flush out potential problem
low heat dissipation. areas. The 770 Series you receive is
fully tested, and immediately ready to New, Long-life Playback Head with im-
. . . d low-end frequency response.
Micro-adjust head assemblies pro- go to work. prove ' '
vide for precision adjustment of azi- Insures reliable 25Hz. tone sensing.
muth, height, zenith, Flip-up head Tech Service Assistance Recessed level knobs require push-turn
cover facilitates editing and service. i ; ' -
g gﬂ;ﬁgzgnge Slned rsgall; ng:sisgnaref actuation, so preset levels will not be
y modular o changed accidentally.
the 770, with all components in sight
and at hand. Plus, if alignment assis-
tance or trouble-shooting help is need- The flip-up cover exposes tape
ed, our Technical Service Department for easy editing.
offers you direct telephone consulta- The 770 Recorder provides full facility metering — input, out-
tion. Needed parts can often be put, bias levels, with safety interlock to prevent accidental
. erasures.
shipped the very same day.
¢ . ; . €
The OpTiOﬂO| Console, (l’ighf) Wifh mU|Ti- SPEED PWR REEL ? REWIND FORWARD sTOP STARY y ; 4 ‘ LEVELT PHONES LEvEL 2 aMcser CHl CH2 REC  BIAS  PLAY

positioning transport drum, provides con-
venient, comfortable operation. The
handsome woodgrain finish comple- " A Kt .
ments any studio decor.

& ® i (] X ]




Here’s how to get the
best performance from
your new ScotchCart

The ScotchCart design includes a tape tension control arm
which provides and maintains tension at the tape to head point.
This arm will provide constant tension when it is functioning
between the operating limits. Each ScotchCart is adjusted at
the factory for optimum performance. If during shipment the
carts get tossed around, the tape in the cart could loosen up,
creating some slack. This slack is normally picked up instantly
upon tape motion. Should the tension arm remain out of its
normal operating range, the adjustable cam is built right into the
front of the cart so that you can compensate for the slack and
get the tape back to constant tension before operating, thus
saving an otherwise unusable cart

This Life Extension Cam will not only take the excess slack out
of the tape, but when used properly, it can extend the life of the
cartridge. The way to do this is to periodically (every 300
passes or so) check the position of the tension arm and re-
center it if required.

FOUR EASY STEPS: i

(Important: For a new cart or a
cart that has just been shipped,
turn the Life Extension Cam
fully counter-clockwise before
proceeding.

Place ScotchCart in cartridge
machine and play at normal speed

2 Take a look at the arrow on the
tension arm (illustration). Rotate the
Life Extension Cam one click
clockwise and note change in arrow
position. Continue to rotate cam until
the arrow on the tension control arm points as close to
the marker as possible

Once calibrated, cover the Life Extension Cam with a circular
Calibration Seal (provided on the labe! sheet)

3 Place cartridge in splice locating machine and find splice

4 ScotchCart is now ready for operation with an assurance of
constant tension

Special instructions for erasing
Due to the effect of the Playback
Head Shield, it's recommended
that before you subject your carn
to your normal erasing procedure, first run the front of the cart past
the eraser. This will insure that cue tones will be removed.

For more information call: 800-328-1684 (In Minnesota: 800-792-1072)
M-AB-250(521)II Litho in U.S.A

Magnetic Audio/Video
Products Division
223-5N 3M Center

St. Paul, MN 55144

ScotchCart”




RADIO BROADCAST CARTRIDGE

ScotchCart”: more c.onsta tension inthe

cart means less constant tension for you!

The intent of design behind the source of an unending number
ScotchCart continuous loop of problems. ScotchCart
broadcast cartridge is to control provides constant tension where
tension the way a reel-to-reel the tape meets the head. You've
transport would. What does that gotagoodthing at the start, and
ets even better because ofthe

Cartridges used today in the constanttension far beyond tne

mean for you? Impressive |t?

performance characteristics Li

with the added bonus of

extended life. center hub diameter insuring
broadcast industry don't have life you have come to expect

controlled tension and that’s the from broadcast carts.

¢ Extension Cam, a device
which allows you to adjust the

It's what's inside the cart

that counts.

The tape inside this cart comes
to you from the world leader in
magnetic tape development.

3M was a pioneer inthis area,
producing our first commercial
roll of audio tape in 1947. What
does that mean for you? Over 34
years of research and dedication
to excellence . . . we're dedicated
to develop a premium quality

lube tape to match the
performance improvements
afforded by the revolutionary
design of the ScotchCart.
Features like output
characteristics which are every
bitas good as our best
professional audio tapes. You
get quality sound, longer life, in
simplist terms, a better
cartridge—hands down.

CUEING

The hub doesn't rotate so there
is no stored momentum at either
high or low speeds, therefore,
tape motion stops immediately
when the pressure roller
disengages from the capstan
Result: An accurate cue point.

TAPE GUIDES

Concave surfaces which center
and gently guide the tape as it
passes over the magnetic
heads. Results: Lower phase
error, more uniform output, cart
to cart consistency.

PLAYBACK HEAD SHIELD
Prevents stray radiated fields
from getting to playback head
causing hum and high
frequency noise. Due to the
eftect of the shield, see special
instructions for erasing on
back page.

LARGER CENTER HUB
This means fewer tape layers
for the same amount of play
time, which means the tape
won't have to slip on itself as
much due to the larger
circumference of the hub.
Result: Longer life for tape.

LIFE EXTENSION CAM

An average cart is good for
300 passes before it dies.
ScotchCart runs far beyond the
average due to this Life
Extension Cam. Results: No
more premature cart failure.

NATURAL PACK EXIT
Tape comes directly out cf the hub cender and is pulled straight. No obstacle
course for the tape to go throuch. Tape glatter is tilted, which allows the tape to
pass under the pack with a minemum armount of stress on its edge. Result: Less
debris from roughing up tape edges, extended tape life.

NO PRESSURE PADS

We were able to take them out due to

our constant tension design
Pressure pads create a frictional

force that in turn creates modulation
noise, tape and head wear. Pressure

pads can also steer the tape,
resulting in increased phase error.

LESS FLUTTER
Flutter is influenced by tension

changes, rotating platters, pressure

pads, edge stress, and tape
formulation. The design of
ScotchCart either eliminates or

minimizes these factors, causing less

flutter than the contribution of the
machine. Result: Less speed

2 variation, better sound.

- NO SLACK LOOP
The design of ScotchCart provides
for loop growth compensation. The

Life Extension Cam and the tape
tension arm work to absorb loop

growth. Result: Longer life for the cart.

LUBRICATED PLASTIC PARTS
Platter, tension arm, roller

guides ... all plastic parts are made
out of the lubricated plastic— Acetal.

Result: Minimizes friction.

TAPE TENSION ARM

TENSION SPRING

Together they create the heart of
the ScotchCart and give you
performance like that of a reel-to-
reel system. Result: No longer
necessary to optimize cart
equipment for tape length.



Field report:

ITGC/3M
Delta series
cartridge

By Andy Laird, chief engineer, KDAY, and broadcast audio consuitant, Los Angeles, CA

If your station uses cart machines,
you have heard of International
Tapetronics Corporation/3M. In
December 1969, ITC began shipping
its Premium Line cart machines,
which have become, by far, the most
popular series of cart machines the
company has produced.

In mid-December 1982, Chuck Kelly
of ITC called me with incredible
news. The Premium Line series, soon
to be discontinued, would be replaced
by a new series called Delta, he said.
He said that he had four pre-produc-
tion machines to loan us for an in-
depth field evaluation. We could have
them for at least a month, and should
put them on the air for the jocks to
beat up. We were to subject them to
the hardest possible daily use to catch
any possible weakness before ITC
finished the final production model.

We agreed to do the tests after we
found out that 12 of these machines
had been constructed, that they had
already been under test in several
other stations since October and had
been debugged.

The Delta series
The new Delta series consists of
three different tape transport con-
figurations and a record electronics
package. The Delta 1 replaces the SP.

It is a single-play deck and is narrower
than the old SP, allowing three
Delta 1s to be mounted side by side in
one rack width. The Delta 1 handles a
size A cartridge. The Delta 2 is twice
as wide as a Delta 1 and accom-
modates all cart sizes: A, B and C. It
replaces the WP. Both the Delta 1 and
Delta 2 have high speed cue standard.

The 3D is replaced by the Delta 3, a
3-tray, vertically stacked machine. We
did not see a Delta 3; however, I'm told
that it is also one-third of a rackwidth
wide and only twice as high as a Del-
ta 1. It also has a unique servomotor
design to eliminate bearing alignment
problems. The Delta 4 replaces the
Premium Line record electronics and
can be used with any of the three
transport packages to make a cart
recorder.

For our test, we received four Del-
ta 1s and the Delta 4 record elec-
tronics.

The transport

The Delta series continues to use, as
in ITC's past, an extremely strong
machined, milled, tool plate
aluminum deck for a basic founda-
tion. To this deck is attached the
motor, head block, cart guides, pinch
roller assembly, etc. This assembly is
mounted within a cast aluminum
frame and front panel, and is bolted

Wk

together for easy disassembly and
maintenance.

The cart positioning guides use the
same basic scheme as those found in
the series 99 and the SP retrofits. The
cart is held down by springs in the top
of the edge guides, with a spring in the
left-hand guide pushing the cart snug
against the right-hand guide.

The head block is similar to the
series 99 with the exceptions that it is
narrower and the azimuth arms are
crossed. The narrowness is necessary
to fit it into a machine that is only one-
third of a rackwidth wide. The
crossed arms allow fine high resolu-
tion azimuth adjustments. The block
is removable with five screws and can
be reinstalled with only minor
touchups of aximuth required

The pinch roller; mechanical as-
sembly; and dc, air-damped, teflon-
coated, plunger pull-in solenoid are
designed similar to past Premium
Line machines

From this point on, the Delta series
is all new, and a great improvement
over the Premium Line.

The Delta series has a new capstan
motor drive system, a direct drive dc
servo motor system with ceramic
drive shaft. Two things make this
drive system different from others.
First, the mechanical parts of the tach
sensing system—the toothed wheel,

Reprinted with permission from the March 1983 issue of Broadcast Engineering.
Copyright 1983, intertec Publishing Corp., Overland Park, KS 66212.



The Delta series cartridge machines.

magnet structure and sensing coils—
are set up in a fashion that cancels out
any eccentricity problems of the ring,
or any problem with one particular
tooth in the ring. This design greatly
reduces tach flutter. Second, the
motor-over-speed conditions are
detected off the phasel/frequency com-
paritor, and the motor is braked by
reversing the commutation sequence.
This provides a quick reduction of
speed after ending the high speed
wind mode. (Tape speeds of 15ips,
7%:ips and 3%ips are jumper-select-
able, and the fast forward wind speed
is three times the selected speed. This
new drive motor system is a major im-
provement over the Premium Line
motors. Flutter is audibly reduced.
Songs such as Joe Jackson’s Steppin’
Out sound much more stable.

Lower flutter greatly improves the
clarity of music. Unfortunately, flutter
is one of the tape cart medium's major
defects. The Delta series features an
improvement in flutter that is audible
through all radios, AM and FM.

The power supply is built around a
toroidal power transformer that
reduces magnetic flux leakage com-
pared to a traditional power
transformer. This design greatly
reduces the hum field around the
playback head, and the reduced hum
level is audible. The system runs cool-
er because toroids are more efficient.

The electronics: Playback

The playback amplifiers are de-
signed using op amps. The
NE5534AN is used for the head
amplifier and for the EQ. It is fol-
lowed by a level control, then a CMOS
switch for muting. Each output
amplifier consists of two 5532s, one
for drivers and one to form a halanced

output drive to a 1:1 output
transformer. A unique feature of this
circuit is that, if you want to remove
the output transformer, you can. Also,
when an unbalanced output feed is
used, rather than a balanced output,
there is no 6dB drop in level. The
overall headroom of the playback
preamp section is 13-14dB above a 250
nanoweber reference.

I have no detailed information on
the cue detector circuits at this time;
however, there are no inductors, and
the cue detectors work.

Both the left and right playback
amplifiers and the four cue detectors
are on the same card. All adjustment
pots are 20-turn. The capacitors used
in the audio path are polystyrene,
polypropylene and one low leakage
electrolytic. The card also uses 15
resistor packs or sips.

The new playback amplifier design
has improved high note clarity and
the nature of the noise is different
containing much less hum.

The electronics: Control

There’s one other plug-in circuit
board in the machine, and its function
is control. Gone are all the control
relays of the Premium Line. Control in
the Delta is totally electronic via an
8048 microprocessor. The same logic
board works in all three of the Delta
machines, but only one of these
boards is required in the Delta 3. The
Deita 4 record electronics also has a
logic control board using the same
8048 microprocessor. Both play and
record logic programs are pro-
grammed at the factory into the
memory of each 8048 microprocessor.
Depending on whether you install it in
either the play or record logic board,
the microprocessor recognizes which
board it's in and calls up the correct

program. The end result is that you
only need to stock one microprocessor
for emergencies, and each one con-
tains all the programs needed for con-
trol logic functions in all machines.
The control logic boards are actual-
ly simple. However, with the control
functions microprocessor-controlled,
new control modes are provided. In-
cluded are a slow flashing of the stop
button light when a cart cues itself
and a fast flashing if someone stops it
manually. Replay, of the same cart
without removing it, can be locked

The motor assembly for the Delta series
cart machines.

out. High speed recue can be selected
from the end of both, or either, of the
secondary and tertiary tones. The
high speed cue mode can be entered
directly from the stopped mode, never
unmuting the output or resetting the
timer clock. But muting during high
speed cue can be defeated by pressing
and holding the high speed cue button
while in high speed mode.

Full remote control of all record and
transport functions is available with
common collector ties (30V, 200mA)
for each remote function indicator
The secondary and tertiary tone detec-
tors provide a normally open floating
relay closure rated at 1A. The relays,
when unplugged and jumpered. con-
vert the remote contacts to open col-
lector circuits as previously men-
tioned. These relays, by the way, are
the only relays in the machines. An
auxiliary start pulse (also open collec-
tor) is provided for timer clock resets.
And 5V at 240mA max is available for
your use.

The electronics: Record

All new record electronics are used.
The cue tones are all digitally
generated. From the crystal reference
for the recorder microprocessor,
dividers are used to arrive at each of
three frequencies. These are square
waves which, after a switch gate, are
passed through a low-pass filter to get
sine wave tones with harmonics
below 1%. Division of the reference
frequency is also done to generate the



bias frequency. An external cue track
input and remote cue-bias-on is pro-
vided for recording FSK onto the cue
track.

The front panel has two momentary
push-buttons for 1kHz tone defeat and
add. The record set light begins
flashing when the defeat is armed and
continues to flash until the stop button
is pressed. The add button is timed for
perfect tone burst length.

The metering circuils are well-
thought-out, from a human engineer-
ing standpoint. There are two meter
push-buttons on the front panel
Pressing the record button gives you
record level metering when the
machine is in the record mode. The
metering automatically switches to
playback when the machine is in the
playback mode. Pressing the play but
ton holds the meters in the play mode
while recording. If both push-buttons
are out, the meters enter a test mode.
A 2-position slide switch on an inter-
nal circuit board selects between two
test modes. One position displays left
and right bias levels. In the other posi-
tion, one meter displays cue play with
the other meter displaying cue bias.

The audio inputs are transformer-
isolated (removable), bridging into a
balanced differential amplifier.
Because no great amount of gain is

A top-down view of a Delta 1 cart
machine.

needed in a record amplifier, the
TL074 series of op amps are used
throughout the audio section. Also,
there is a unique circuit that totally
eliminates the need for a bias trap. It
uses a 5534 in a summing amp con-
figuration so that the bias is summed
at a virtual ground null, giving perfect
isolation. A group delay compensa-
tion circuit is also included to help im-
prove square wave response of the
total tape recording/playback system.

KDAY'’s experiences
with the Delta

KDAY is in the process of redubbing
its library to stereo, and we elected to
use a series 99B record center and
Scotchcarts for that purpose. When
the Delta machines arrived, the fast
music rotations had been dubbed, and
they comprised about 85% of the music
played in an hour. Only two machines
in the control room are stereo at this
time, with the other four still mono for
the spots and remaining mono music.
All of our playback machines are SPs.

After aligning, setting EQ and out-
put levels of the four Delta 1s, two
adapter interface cables were built to
plug into our remote control con-
figuration. Then two Delta 1s were in-
stalled for playback of almost all the
music heard on KDAY for the follow-
ing month.

I left the other two Deltas standing
by in case one of the Deltas on the air
failed and required immediate
replacement. It turns out that 1 did not
need standby machines. We had one
month of 24-hour-a-day operation.
with two machines playing back
almost all of our music with not one
missed cue, not one false start, not one
false high speed. not one alignment er-
ror, not one cart jam and not one flut-
ter problem —a perfect score.

All we did to machines throughout
the test period was clean the heads,
guides, capstans and pinch rollers.
The output levels, EQ and stereo
alignments were checked, but never
required adjustment.

Day-to-day reliability is certainly
there. And with the Delta’s proven
mechanical design, coupled with
amplifier and control circuits that
have a greatly reduced parts count,
long-term reliability should be
significantly improved. The control
circuit is practical; there are no more
relays. And should you ever have a
problem with the microprocessor,
throw away the bad one, plug in a new
one and walk away.

But how do they sound? I think the
greatest improvement in sound quali-
ty is the Delta's freedom from flutter.
Sustained notes are stable, and the
speed accuracy is right on. Next, the
low end is fuller. The low end frequen-
cy response does not roll off as it does

in our SPs. The high end is more clear
and open, with obviously less distor-
tion and smooth frequency response.
The characteristic cart machine hum
is gone, and the mute circuit is much
deeper. So, when a DJ leaves a pot
wide open on the air, you don't hear
noise.

And last, but not least, there are no
tape path or cart positioning prob-
lems. We are not operating in AM
stereo yet, so everything we hear is a
mono mix. We have not heard any
alignment problemns.

How easy are they to use? First,
our DJs really like them. They feel
solid and are very easy to use. During
the tests, there were no operating er-
rors. It is easy to tell how the Deltas
work by looking at them. The inser-
tion and removal of carts is positive
and smooth. Our DJs also like the
flashing light warning that a cart has
been played and cued. The machines
also are quieter and run much cooler.

Before seeing the new Delta series
machines. we asked ITC why it was
discontinuing the Premium Line
series, considering its dominance of
the cart machine market. ITC
acknowledged that the Premium Line
is obviously what the market wants,
but technology has made it possible to
provide more features, more perfor-
mance and more reliability at a
reasonable price.

The Delta series is indeed better. ac-
cording to our tests. And the improve-
ment is easily heard on an AM sta-
tion—cleaner and smoother with
much less audible flutter. Bravo!

A full, in-depth technical measure-
ment test of the new Delta series is
planned as soon as final production
line machines become
available. BE))

Editor's note:

The tield report is an exclusive BE feature for broad-
casters. Each will be prepared by the staff of a broad-
cast station, production facility or consulting firm
The intent is to have the equipment tested on-site. The
author is at liberty to discuss his research with in-
dustry leaders and to visit other broadcasters and/or
the manufacturer to track down pertinent facts

In each field report, the author will discuss the full
applicability of the equipment to broadcasting, in:
cluding personal opinions on good features and
serious limitations — if any

In essence, these field reports are prepared by the
industry and for the industry. Manufacturer's support
will be limited to providing loan equipment and to
aiding the author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement by Broadcast Engineering for or
against a product

The equipment covered in this report was loaned to
the author by ITC/3M. Look for more details on the
system at NAB.'83/Las Vegas or contact: ITC/3M, 2425
S. Main St., Bloomington, IL61701
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TEN YEARS WORTH

OF IMPROVEMENTS

ARE PACKED INSIDE
THIS MACHINE.




The original ITC Premium Series of tape cartridge machines was
introduced in 1970. To say it caught on quickly would be an
understatement.

Over the next ten years, the Premium Series became the
standard of the broadcast industry throughout the world, outselling
its nearest two competitors combined. Over 35,000 Premium Cart
Machines were purchased, over 50,000 Premium Decks. In fact,
three out of every five broadcast cart machines around the world
are ITC machines.

What made the Premium Series so popular was an
unmatched level of features, performance specs and reliability
within the mid-price range. And those same attributes are still there,
along with over ten years worth of improvements, in the Delta Series,
the new generation of mid-priced ITC machines.






Delta | S|ng|e Deck Reproducer The Delta | was designed for use with

size A or AA tape cartridges

The unit is much smaller than
previous cart machines. So three
machines can now fit into a rack where
two used to fit.

The Delta | is packed with
improvements. High-speed recue is
standard. NE5500 Series amplifiers are
used, along with an exclusive ITC
playback head. There's a toroidal power
transformer. And a digital cue tone
detector.

The half-inch tool plate aluminum
deck is still there, with the air-damped
solenoid design pioneered by ITC. So is
the chain-and-sprocket pressure roller
assembly.

And we've gone to a modular series
design. That means you can add a
Delta IV Recording Amplifier to any single
or triple deck to make a play/record
combination

ITC Reproduce Head
This patented head, pioneered in ITC's Series 99 results in
unusually flat response and extended life

Precision CNC Milled,Tool Plate Aluminum Deck

The aluminum alloy deck offers the rigidity of steel with the weight advantages of aluminum. It provides a stable
reference surface for motor, solenoid, and head block mounting. Unique criss-cross azimuth adjusting arms
provide the fine adjustment of head azimuth, zenith and height on the true center pivot head block. Locking nuts
secure position after each adjustment. Head mounting straps allow easy head replacement. And the complete
head mounting block is removable for ease of service. Plug-in head cables make program and cue channel
calibration and testing easy. And the metal deck is brushed and anodized for long life

4

Delta |
Rear View



DC Brushless Servo Motor

The motor is precision manufactured for
extremely low wow and flutter. Selectable
speeds are 3%, 7%2 and 15 ips, with
high-speed recue running at 22.5 ips

Deilta ll Wide Play Reproducer

Twice as wide as Delta | to accommodate all
sized cartridges. The Delta Il is also
compatible with the Delta IV Recorder.

Delta Series Servo Motor

At the heart of any cartridge machine is its motor.
Traditional designs have used hysteresis-synchronous
motors with high wow and flutter, heat and radiated
magnetic field. These motors were usually limited
to one speed because they were referenced to the
power line frequency.

In contrast, The Delta Series utilizes a unique,
brushless DC servo motor, phase locked to a
precision crystal reference. Among other things,
tnis provides for extremely low wow and flutter.
Wow and flutter are some of the most audible types
of distortion. You can hear it even through
inexpensive AM radio receivers.

One reason we can produce machines with such
low wow and flutter is that our servo motor uses an
averaging tachometer. Most tachometers use a
toothed ring attached to the motor, rotating at the
same speed with a single point detector. These
tachs determine motor speed by counting the teeth
on the ring. Unfortunately, this has been a rather
troublesome part of conventional servo motor
design, because any eccentricity in the gear
circumtference or tooth irregularities will cause
Instantaneous errors, which will, in turn, cause the
electronic driver circuit to make false current
adjustments, actually injecting wow and flutter into
the motor.

Our averaging tachometer is a unique design
that automatically compensates for tachometer ring
eccentricity which induces f'utter. The averaging
tachometer produces a stable, steady signal input
to the phase-locked loop motor controller to ensure
extremely accurate speed control. Included in the
tachometer design is a second pickup coil, wired
out of phase, which serves to reduce extraneous
hum fields.

The Delta Series Servo Motor also generates far
less heat—less than one watt, compared to 23
watts from conventional hysteresis-synchronous
motors. This reduction of heat will significantly
improve the life of the motor bearings.

Most importantly, the Delta motor is a powerful
high torque motor reducing the effective cart-
generated wow and flutter. Cue to the power of this
motor, stall protection is included to prevent motor
damage.




Delta lll Triple-Deck Reproducer

Like the Delta I, the Delta Il is
designed for use with size A or
AA tape cartridges

It features three independent

reproduce decks. When combined

with a Delta IV Recorder, the
lower deck is the record deck.
Each deck can be removed for
service or alignment without
affecting the performance

of the other decks

Since the Delta Il is the
same width as the Delta |, three
units, or nine decks, can now
fit into a standard 19-inch equip-
ment rack

Historically, triple deck
machines have suffered from
many drawbacks. They are bulky,

mechanically unstable, difficult

to maintain and generally

lower in audio quality than single
deck machines. In contrast, the
Delta Ill has been designed as a
high performance, highly reliable
and easily maintainable machine
at substantially less cost than
three single deck Delta machines




Capstan Drive Motor Assembly

Unlike previous triple-deck motors, this motor is set within a unique,
single-piece casting that uses just two ball bearings. As a result, bearing
noise and failure are greatly reduced. The 10mm, non-magnetic,
stainless steel shaft is centerless ground and vapor honed to optimize
the tape driving surface. All of these features help solve many

problems common to triple deck motors, such as bearing misalignment,
wow and flutter, and phase instability. Selectable speeds

are 3%, 7V2, and 15 ips.

Rear View of a Delta lll Deck

Each deck is easily removed for maintenance with the turn of one front
panel screw. There is only one component connector per deck, and as
part of the deck assembly, it disconnects as the deck is removed.
Interchangeable decks do not leave remaining decks out of service.
The precision milled tool plate deck is warp resistant.
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Delta Il
Rear View
- XLR-type audio connectors are used.

Deilta lll Interconnect Board All remote connections are brought in through
Oramatically reduces messy wiring by providing a connectors with signal paths compatible with
central connection point for PC Cards and Cabling. the Delta | and Delta IV



Milled aluminum side panels
covered with Lexan

Lexan® front cover resists
scratches and fingerprints
Delta lll decks feature black
anodized aluminum front
covers

Spring-guided cart guides for
accurate alignment

Stop switch lights continuously
when cart is first loaded and
ready, slowly flashes when cart
is recued, and flashes quickly
when cart is manually stopped
from front panel or remote
switch

Tool plate
aluminum
deck
assures
long
stable life

Start switch

Cue switch initiates high

speed cue
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Microprocessor logic control card

Program amplifier and cue
detector card

Precision head assembly.

Heavy duty milled aluminum
side panels

Cartridge guidance
assembly.

Active-balanced
transformerless outputs
witn transformers XLR audio output connectors.
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Toroidal power transformer.

Powerful, air-damped solenoid

> High stability, chain link,
pressure roller assembly.



Delta IV Recording Amplifier

The Delta IV may be combined
with any Delta Reproducer to
make a fully compatible recorder
reproducer combination

Like the rest of the Delta Series,
the Delta IV is built with high
guality components, such as
the NES500 Series ampilifiers,
electrolytic and film capacitors,
and metal film resistors.

Balanced audio inputs are
switchable between 600 ohms
150 ohms or 20k ohms, and may
be used with or without audio
input transformers.

The Delta IV accepts audio
input levels up to +18 dBm with-
out the use of external pads. The
amplifier design easily accom-
modates higher recording levels
for improved signal-to-noise
ratios. Record amplifier distortion

Secondary tone
record button

VU meters.

Metering switches 1 kHz defeat

Deilta |/Delta IV Recorder/Reproducer Combination

1 kHz add

IS less than 0.5% THD and I.M
distortion is significantly reduced.
Group delay compensation is
Incorporated to eliminate phase
delays caused by inductive and
capacitive components,
improving transient response

Program and bias signals are
mixed actively, using slew rate
operational amplifiers, instead of
program/bias mixing transformers.

Metering functions are
calibrated independently using
high quality, multi-turn potentio-
meters. Meters automatically
display program playback output
level when not in the record
mode. A level internal slide switch
allows the front panel meters to
be used for setup adjustments of
record bias, cue bias, and cue
play level.

Record set switch lights in
record mode, flashes for 1
kHz tone defeat.

Tertiary tone
record button

Interconnect _

cable

Record level set knobs
may be removed.

bottom deck only)

Audio inputs __|

Delta Ill/Delta IV Recorder
Reproducer Combination
(Record/Reproduce on

Bias amplifiers are independent|
adjustable for left program, right
program, and cue channels. A
crystal-referenced bias generator
maintains a frequency of 119.3
kHz £.05%. Bias ramp on and off
Is carefully controlled to insure
pop-free recordings. The high bias
frequency, plus the active mixing
of program material and bias,
reduce |.M. distortion

A microprocessor controls all
logic functions in the recording
amplifier and interfaces with the
reproducer microprocessor.
Since recorder and reproducer
microprocessors are identical,
they may be interchanged to aid
with servicing. Components
include CMOS, TTL, and low
power Schottky integrated circuit.

.....

i
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Delta IV Recording
Amplifier Rear View




Delta | Mother Board
The Delta Series has been designed
for easy maintenance. With mother
board type of construction, all
component and sub-assembly
connections can be disconnected
simoly by unplugging circuit
boards and modular connectors
In the past, soldered wire
harnesses made removal of

The Delta Series
Incorporates a new
innovation in domestically
made cartridge machines,
the toroidal power
transformer, distinguishable
by its doughnut shape. The
magnetic core is made of
spirally wound magnetic
steel, and the primaries and
secondaries are wound
through the center and

Delta | Mother Card

around the core.
This design has
several advantages
over conventional
transformers. The first
Is reduced stray

magnetic field.
Conventional transformers
suffer from significant stray
field and designers have
had to resort to complex
shielding to cancel the stray
field at the head. In a
toroidal transformer, the field
is confined to the core, and
very little stray field is
emitted—typically one-tenth
of a conventional
transformer stray field—
minimizing the need for

shooting very difficult.

sub-assemblies and trouble-

Toroidal Power Transformer

bulky and expensive
shielding

Reduced heat is another
advantage. A conventional
transformer made to be
electrically "quiet” is
inefficient, and can be a
significant source of heat in
a machine. Toroids are far
more efficient for the same
electrical load. Thus, less
heat is produced. This helps
lengthen the life of heat
sensitive components within
the machine

Generally, a toroidal
transformer is considerably
smaller than a conventional
tr