What does it take to pick up
the pieces?

It may take only seconds for disaster to
strike. And strike hard. When it does, it
makes no distinction among men, women
and children. Between rich and poor. And
do you have any idea of what it takes to
pick up the pieces? The American Red
Cross, for one thing. How? With help in
many ways. With food. Clothing. Shelter.
With material aid in repairing and refur-
nishing homes. With medical and nursing
care. And this takes money. Lots of it. In
the past two years alone, we spent nearly
32 million dollars helping victims of hur-
ricanes, floods, and other disasters. We
needyoursupport.TheAmerican Red Cross.
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The Care and Handling of Magnetic Tape

By MATTHEW HOEY

THE FIRST SUCCESSFUL experiments in mag-
netic recording were conducted about 1890.
Metal wires were used in the early experi-
ments. Since then magnetic recording has
progressed through the use of paper tapes
and steel tapes to its present usefulness in
all forms of recording, i.e., computer, video,
instrumentation and audio.

Knowledge of the proper care and han-
dling of magnetic tape is essential whether
the user is a scientist, technician or amateur.
Magnetic tape applications include com-
puters, satellite communications, and space
technology as well as professional broadcast
and home use.

Magnetic tape ranges in size from 0.150
in. wide to 6 in. wide, 0.0006 to 0.0019 in.
thick, and from 150 ft to 9,200 ft long
(Fig. 1). It consists of three principal ele-
ments: base material, binder and oxide.

Fig. 1. Magnetic tape is available in a
wide variety of sizes. Regardless of size
or price, all tape should be handled with
great care.

Base Material: The base material provides
a means to hold the iron oxide and move it
past the heads of the recorder in a con-
trolled fashion. It must electrically insulate
one layer of oxide coating from another to
prevent print-through. It must also main-
tain resilience to provide good tape-to-head
contact.

Polyester and acetate bases are the most
common base materials. Generally, poly-
ester has the best characteristics for most
applications, i.e., strength, long life and
relative stability in varying conditions and
environments. Acetate, frequently used in
less demanding audio applications, does not
possess the stability and durability required
for precision recording in computer and
instrumentation recorders.

Binder: The binder joins the oxide to the
base material. It must provide even disper-
sion of the oxide particles and confine them
within a thin layer. It must also provide an
efficient bond (adhesion) of the oxide coat-
ing to the backing material, and an effective

A contribution submitted on September 13,
1967, by Matthew Hoey, Ampex Corp., 401
Broadway, Redwood City, Calif. 94063.

bond (cohesion) of the magnetic particles to
each other.

Oxide: The heart of all magnetic tape is
the oxide particle itself. In virtually all pre-
cision tapes, the oxide used is gamma ferric
oxide in a cigar-shaped particle approxi-
mately 0.1 um thick and 0.7 um long. These
particles are suspended in the binder in
much the same manner as almonds are held
in a chocolate bar.

Computer Tape

Computer tape is the most critical because
of the work that it must do. Information for
computers is stored on tape in the form of
minute electrical impulses across the width
of the tape. Each row of these impulses
represents one character and there may be
from 556 to 1,600 characters/in. of tape.
With this much information in such a small
area it can be seen that any damage to the
tape or any surface contamination will
cause a loss of vital information.

One of the most common results of tape
damage is ‘“dropout.” This can be caused
by there being on the tape a nodule or speck
of dirt that will pull the tape away from the
head briefly. Dropout is especially detri-
mental in computer tape recording because
any short loss of signal on a tape that con-
tains 800 or 1,600 characters/in. can cause
the distortion or loss of two or three char-
acters, resulting in erratic information.

A standard reel of }-in. computer tape,
2,450 ft long, with one nodule or surface
defect that will cause a dropout at 800 char-
acters/in., is equivalent to a highway 50 ft
wide and 557 mi long (approximately the
distance between San Francisco and San
Diego) with one grapefruit sitting on it.

With this kind of sensitivity it is impera-
tive that there be no smoking or eating in
the areas where computer tape is to be
handled; for example, a slight accumulation
of foreign particles might easily change a
payroll check from $125.50 to $25.50
(Fig. 2).

Video Tape

In video-tape recording the frequency
range required to give good recording

e

Fig. 2. Smoking near magnetic tape can
be harmful to the tape.
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Our story in a nuishell.

All the equipment you'll ever need is at Camera Mart.

Making movies is tough enough. Don’t add to the problems by dealing
with more than one equipment supplier. Camera Mart has everything
any professional movie-maker could ask for.

We also have the technical know-how to help you on special projects.
And faster, more efficient service. In short, getting the equipment you

want — when and where you want it — will never again be a tough nut
to crack.

e m CAMERA MART w

1845 BROADWAY (60th ST.) NEW YORK, N.Y. 10023 o 212.757-6977
. SALES 0 SERVICE ©0 RENTALS
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HILLS FILMATIC COLOR PROCESSOR

FOR EKTACHROME ME-4 CONTINUOUS FILM PROCESSING

the

No Other Film Processor Provides So Much Dependability

o Full view monitoring.

¢ Dry-to-Dry only 28 minutes
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» Compact, fits limited space.

Write, wire, "phone for complete details

U. S, PROTOGRAPHIC EQUIPMENT CORPORATION

(212) 672-3140

40-13 104th Street, Corona, New York 11368
SALES ENGINEERS FOR HILLS MANUFACTURING COMPA_NY, INC.
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ranges from a few hundred cycles per second
to several million cycles per second. To re-
cord such a range of frequencies, a high
head-to-tape speed must be available. This
is normally made possible by placing video
heads in a drum and rotating the drum at
high speeds. The combination of tape move-
ment and head rotation results in a writing
speed (relative tape to head speed) of ap-
proximately 1,000 in./s and up. The heads
mounted on the rotary drum protrude
approximately 3 to 4 mils. As the drum
rotates, each head digs into the tape a mini-
mum of 2 mils. This penetration is required
to maintain intimate tape-to-head contact.
As the high-speed head digs into the tape
it places extreme stress on it. In addition to
the extreme stress resulting from this pene-
tration, tremendous point contact tempera-
tures are generated at the heads. Heat is one
of the worst enemies of tape and shortens
the life of the tape.

Because of this high speed and tempera-
ture, even the slightest deposit of grease on
the surface will attract foreign particles that
can cause severe head wear.

Dropouts in video tape are defined in the
same way as in computer tape. In video
recording, the heads sweep across the tape
at such a high rate of speed that when a
nodule lifts the head from the tape there is
a relatively long period of time before the
head and tape come together. To record one
complete frame, or picture, requires a
$-in. X 2-in, segment of tape. Many tape
surface defects are longitudinal in nature,
such as scratches, and they will appear as
standing patterns on the monitor affecting
numerous lines, whereas foreign particles
may affect only one or two lines or less.
Some new video tapes require burnishing or
“running in,” running the tape through the
tape recorder two or three times, to mini-
mize the effect of surface imperfections.

Since video tape is up to 2 in. wide it
appears more rugged than narrower tapes.
As a result many operators tend to abuse it,
but video tape is susceptible to physical
damage and it should be protected. Guiding
is most critical, and edge damage to any
degree, however slight, will affect the re-
cording performance. The tape itself should
not be handled, nor should it touch any
surface that could contaminate it. The op-
erating area should be as dust-free as pos-
sible to minimize head wear and temporary
dropouts. Transports should be cleaned
thoroughly on a regular basis, and an ac-
tive, effective cleaning program should be
maintained in the tape library as well as in
the recording studio.

Instrumentation Tape

Instrumentation-tape dropouts are simi-
lar to those experienced in computer and
video tape. Tape abrasiveness and asso-
ciated head wear have long been the impor-
tant consideration of instrumentation tape.
With the advent of extended bandwidth
recording techniques there have been many
changes and improvements, one of which
has been head design. The head gap was re-
duced from 80 g in. to 25 x in. and the tape
wrap angle was altered to provide more
intimate tape-to-head contact at the gap.
With this configuration, a new head/tape
parameter was introduced, which may be
referred to as gap integrity. Conventional
tapes used on wideband systems destroy the

gap integrity and create a ‘“gap-smear”
condition. Gap smear is the result of mate-
rial being worn from the leading edge of the
pole pieces and forced into the gap, creating
a magnetic short.

There arc three grades of tape abrasive-
ness relating to gap smear; highly abrasive
tape, moderately abrasive tape, and very
low abrasive tape. A highly abrasive tape
will not necessarily cause gap smear because
it will wear off both sides of the gap cleanly,
thus preserving gap integrity. A moderately
abrasive tape will wear the leading edge and
set up a coldflow condition, thereby forcing
head material into the gap, creating a mag-
netic short.

A tape that is very low in abrasive char-
acteristics will wear the head evenly, but
at a very low rate. Gap integrity is pre-
served, and head lifc is extended as well.

In the case of wideband instrumentation
tape, care and handling becomes more crit-
ical as a result of the cxtremely tight phys-
ical tolerances. Specifically, wideband in-
strumentation tape surfaces are much
smoother than other precision tapes such as
computer and video. The standard instru-
mentation length is 9,200 ft as opposed to
2,400 ft for computer and 4,800 ft for video.

Audio Tape

Because audio recording requires much
less frequency response, less information to
be recorded, and its playback requirements
are gencrally not as critical, audio tape
specifications are not as demanding as tapes
in the other recording arcas. However, for
maximum tape life and performance, it
should be handled as though it were a pre-
cision tape.

Because most audio tape is used in the
home, extra care should be taken because of
the more casual storing conditions. Keep
food and drinks away from the tape storage
area, store tapes in a cool, dry place, and
keep the recorder clean at all times. To get
the high quality reproductions you paid for
it is necessary to take some time and care
in the handling of the tape and recorder.

When tape is exposed to wide fluctua-
tions of temperature and humidity, the base
material expands or contracts, setting up
tremendous internal stresses in the tape
pack. This stress will induce distortion
beyond the elastic limits of the base mate-
rial which in turn renders the tape useless
for its intended purpose.

General Handling and Storage

Tapes do not wear out. They are retired
from service because of damage caused by
improper handling and storage. If all tapes
could be stored in a controlled environ-
ment, they could theoretically last forever
—nbut this is impractical. In the absence of a
perfect environment, tape is best stored in
an area that is kept within “people condi-
tions,” that is 70 F and 509, relative hu-
midity.

Because of the magnetic properties of
tape a storage area should be chosen away
from any stray magnetic fields. A steady
field of dc current, a permanent magnet, or
a concentrated field of ac current can all be
considered as stray magnetic fields and
should be avoided when choosing a storage
area,

Good handling practice dictates that reels
of tape should always be handled by the hub
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ARRIFLEX at'work
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— ONE OF A SERIES

Mr. Gerald Hirschfeld, A.S.C.

The hand-held ARRIFLEX- 35 gives a new freedom
to filmed color TV commercials

Among the many pioneers of the new visual in color TV commercials,
Gerald Hirschfeld, A.S.C., finds the hand-held camera, a responsive
and creative tool.

Hirschfeid is Vice President and Director of Photography for MPO
Videotronics, Inc.; his working day is occupied with shooting com-
mercials for some of the nation’s leading advertisers...soap, cig-
arettes, foods, automobiles...the works!

He experimented with videotape when this medium became prac-
tical, but found it limiting. Why? *...bulky, inflexible and extremely
costly equipment; fairly rigid editing and limited effects possibili-
ties,” he reports. “The film story made with a hand-held camera in
remote locations, with background effects added in the studio,
and finally honed down to size by the hand of the skilled editor,
offers far more versatile and creative resuits than can tape.”

Hirschfeld looks on a TV commercial as a short film, whose purpose
is to grip attention, persuade and sell. Adopting the techniques of
the “new wave,” he closes in, follows action, invests the scene
with the conviction of life itself. With this kind of treatment, even a
tripod is a cumbersome limitation, and is discarded. Hirschfeld
hand holds the camera, moving swiftly and fluidly from face to face,
from action to action, demanding—and getting—lifelike situations
that come across the TV screen with convincing appeal.

Case in point: a shipboard commercial for Parliament cigarettes.
The script called for a nighttime party scene. Hirschfeld took his
crew, 30 quartz-iodine ColorTran lamps, two small generators, and
one camera aboard an 85-foot yacht. “We wanted the realism of
total mobility,” Hirschfeld states. “Only one camera was used, but,
since it was hand-held, we could move to whatever position was
called for in the script. In fact, virtually no spot on the boat was
inaccessible to us.”

One camera. Which one? The Arriflex 35 2C.

Arriflex 35 2C—ideally suited to the growing need for a lightweight,
compact, go-everywhere TV motion picture camera. Built around the
famous Arri mirror-shutter reflex viewing system and the totally
reliable, rock-steady film movement that has made Arriflex the
cameraman's first choice for all kinds of filming assignments...
delivering footage of the highest quality...giving the television
cinematographer the same kind of fluid freedom, rapid set-up and
low-cost operation his Arriflex-equipped colleagues in other fields
have enjoyed for years.

In the hands of men like Gerald Hirschfeld, A.S.C., the Arriflex
35 2C helps to pioneer new pathways. In your hands, it may well
do the same. Try Arrifiex on your next assignment.

ARRIFLEX CORPORATION OF AMERICA, 25-20 Brookiyn-Queens Expressway West, Woodside, New York 11377
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Fig. 3. The wrong way to remove tape
from its box. Improper handling of tape
reels damages the flanges and thus
shortens the life of the tape,

(Fig. 3) and never by the flanges (Fig. 4).
Handling by the flanges could squeeze the
flanges into the tape pack causing tape
damage. It is conceivable that }-in. com-
puter tape could have the edge tracks of the
9-track configuration fall within 0.001 in.
of the edge of the tape. The normal shuttling
operation of a computer will invariably
leave the tape pack in an uneven state, with
tape edges protruding slightly. Plastic com-
puter flanges are not rigid enough to with-
stand flexing if exposed to rough handling.
With the use of an airtight cannister, such
as the Ampex all-plastic cannister with a
hub supporting ring, this type of damage
can be eliminated.

Many people think that because a par-
ticular machine uses }-in. tape it will use

any 4-in. tape. This is not true. Each mag-
netic tape is designed and manufactured
with a particular type of machine in mind,
and should be used only on that recorder.
For example, any attempt to use audio tape
on a video recorder may result in total
destruction of the tape and damage to the
heads.

Fig. 4. Proper handling of magnetic tape
includes lifting the reel of tape from its
container by the hub and lower flange.

When threading the machines, care
should be taken that the tape is placed care-
fully around the various guides and head
drums (Fig. 5). Enough slack should be
given so that there is no unnecessary pull or
stretching on the tape ag it is threaded. The
tape should remain completely threaded
while on the machine and should be re-

e DICHROIC

DAYLIGHT F I LT E RS

CONVERSION

A revolutionary, patented dichroic, developed specifically for color
TV and movie film production. Highly accurate, converts incan-
descent and quartz light to 5600° Kelvin—a perfect simulation of
daylight! The patented process enables the high efficiency inter-
ference filters to function by reflection, instead of conventional
heat absorption.

[y

The revolutionary features include:
% Transmission of 85% corrected light available (much higher than

previously obtainable)

% Complete stability—Color temperature will not vary with age
or heat

% Normal operating corrected Kelvin color temperature of 5600°
% Construction of Pyrex glass with sturdy steel frame
% Fully safe and easy to clean
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Sizes Available: Price
5" X 5%"” for Colortran 650 w. QUArtZ DUAIS 4 .uuueuuiusnesrsnrssssessssssnsssssnsssssnses $23.75
434" X 43" for Colortran Mini-Lite 6

6%"” X 63" for Colortran Quartz 1000 w, Duals; 650 w. Multi-Beam ..
42" X 6” for Colortran Mini-Lite 0 vuuvvvvnrenrnrrnrnenrensares
7%" X 7" for Colortran 1000 w. Quartz Wide Flood, Multi-Beam ....
6Y2” X 1134” for Colortran 1000 w. Quartz Single; Multi-Beam Broads ...

7Va" X 8%" for Colortran 1000 w. QuAartz Variable Broads .........eveesesseneenessessssaenes

Available from most leading dealers, or Mall Orders Prompll Filled

Exclusive U.S. Distributor: Or Write For Complete Informatron

Dept. 42, 315 W. 43rd St., N.Y., N.Y. 10036
& (212) JU 6-1420
C Cable Address: CINEQUIP Telex: 1-25497

7051 Santa Monica Blvd., Hollywood, Calif. 90038 | 51 E. 10th Ave., Hialeah, Fla. 33010
(213)469-3601.............. Telex: 67-4536 (305) 888-4604. . . . . Telex 51532
Branches in: Washington, D.C./Atlanta/New Orleans/Cleveland
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wound to one reel or the other before it is
removed.

One of the important areas of tape care is
the operating condition of the recording
machine itself. All areas that come in con-
tact with the magnetic tape should be kept
clean and free of any foreign material. The
recording heads should be checked and
cleaned periodically and should be replaced
at the end of their recommended life. Try-
ing to get a few extra hours out of the re-
cording heads or guides may result in the
purchase of several new reels of tape because
your old tape has been rendered useless.

If tapes becomes wrinkled or damaged,
it is best to record the information on
another tape and remove the damaged por-
tions.

Fig. 5. When magnetic tape recorders are
properly threaded, head wear and dam-
age to the tape are greatly reduced.

When magnetic tape is shipped by the
manufacturer it is placed in a container that
is designed to keep the tape at a constant
temperature and to keep out dust and
humidity. In most cases this shipping case
will make the best and safest container for
storing the tape. Tape should be in one of
two places — either on the transport ready
to work, or stored in the original shipping
container, never, unprotected, on a table or a
shelf.

The most familiar but least understood
component of precision magnetic tape is
the reel. Everyone takes the reel for granted
and does notrealize the significant contribu-
tion a properly designed reel makes to
proper system performance.

Each of the four types of tape — com-
puter, video, instrumentation and audio —
has reels that were designed especially for
its particular application.

Although proper ogre and handling take
a little more time and effort such will pay
off in the long run with extended tape life
and top quality reproductions,



Faster lens—flip the turret. Wider angle—flip the turret.
The NPR gives you blimp-free silence with any lens. Any lens.

The NPR is usually delivered with
the Angenieux 12-120 2.2 zoom;
and it is an excellent and versatile
lens. But you may suddenly need
£0.95 or 5.7mm. Or you may want
to mount one of your present
lenses. No problem.

Your one-inch normal lens, for
example, will let you focus closer
than the zoom. In tight quarters, it
will be more compact. Ever notice
how far the competition’s “self-
blimped" lens sticks out in front of
you? We try harder. Whatever lens
you choose to mount on the NPR,
it's not inside a blimp. So you can
get at it fast; and you don't have to
buy a new “self-blimp” every time
you want to change lenses.

The NPR’s positive cam turret can
be rotated in seconds, of course.
The big Eclair bayonet-type mount
provides the precision seating
required by heavy, wide angle or
zoom lenses. The other one is the
standard “C” mount that is widely
used throughout the industry. Most
well-known lenses are being made
with the Eclair mount. You can use
whatever lens you need. And the
NPR turret can be ordered with two
Eclair or two “C"” mounts.

With the NPR you get a choice. You
also get precise reflex viewing, reg-
istration-pin movement, constant-
speed motor, sync-pulse generator,
automatic clapper, steady shoul-
der-resting, five-second magazine

changes and, of course, you get
blimp-free silence.

We have a brochure on the NPR
that we'd like to send to you. Just
let us know your address. Ours is
Eclair Corporation of America,
7262 Melrose Avenue, Los Angeles.

Franchised dealers: east coast: F&B CECO,
Camera Mart, Camera Service Center, General
Camera Corp., SOS Photo Cine Optics and Claus
Gelotte; middle west: Behrends Inc. and Victor
Duncan Co.; south: Frye Photo; west coast:
Gordon Enterprises, Mark Armistead and
Brooks Camera. Sales and rental services.

eclair
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