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FROM MARTIN COMPANY - AMULTIPURPOSE DIGITAL CONTROL COMPUTER



p W
@%@% Checking autopilot performance, controlling prelaunch operations
that send a missile roaring toward space, or rapidly making

the hundreds of precision measurements used in factory accept-

ance testing—the MARTAC 420 was designed to perform

these operations and many more.

Since MARTAC 420 is automatic, multipurpose, digital,
and computer-controlled, it has the built-in advantages

of rapid, automatic control of testing, automatic
evaluation of test readings, and automatic, standardized

recording of test data. These advantages minimize

human errors, reduce wear during testing, and provide

WHAT IS MARTAC 42072 more useful statistical data for constructing performance
: history and reliability figures.

Note these important design features.

* Fully integrated solid state circuits*

* Real time self-checking of all data transfer and
decision circuits

* Central and remote unit operation provide alternate
methods of installation and operator convenience

* Programming is easily done by means of an auxiliary

program preparation unit — no intermediate trans-
lation steps are required

*Fairchild Corporation Micrologic ® Circuits
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MARTAC IS DESIGNED FOR YOU!

MANAGEMENT

New business proposals demand
state-of-the-art equipment. Holding
on to existing business requires per-
sonnel and equipment that can
readily adapt to changing needs.
MARTAC 420 can assist your tech-
nical operation in both areas.

The MARTAC central unit can
be located almost anywhere and
several remote measurement units
may be placed strategically to moni-
tor operation of key equipment.
Only two coaxial lines (up to several
miles long) connect the units to the
central control, channeling vast
amounts of information to the cen-
tral unit for comparison with the
pre-set standards.

The MARTAC price is competi-
tive, with the additional bonus of
the exclusive performance and re-
liability features of this Martin-
developed unit.

Because it is useful in relieving
the workload of engineers and pro-
duction superintendents, MARTAC
will release executive talent for the
basic job of leadership and crea-
tivity.

AS DESIGN

When major equipment pur-
chases are made, naturally the
design engineer wants a unit in
the forefront of the state of the

— a unit that will fit in with
uware design requirements re-
gardless of industry changes and
the direction of company product
investigations.

Consider MARTAC. With fa-
cilities for remote checkout con-
trol and monitoring miles from
the test site, the unit design is
applicable to many types of
ground installation under various
environmental conditions. The
system and circuit design are
suitable for airborne application;
only packaging methods would
require redesign.

Optional and growth attach-
ments are a part of the MARTAC
420 development program: arith-
metic computers, converters, data
loggers, magnetic and tape-
punch/card-punch units, digital
input-output selectors, rf data
links for remote operations, and
switching units for multiple site
locations.

System reliability is built-in
with the most advanced tech-
niques available: welded modular
ficrologic* circuits, reed relays,

2-wrapped connections, photo-
electric tape reader, and flat wire
cabling. Failure modes are fail-
safe, and self-checks are per-
formed on all data transfer. Criti-
cal circuit lengths are held to a
minimum.

If you are bidding on aerospace
projects now, if you plan to enter
this field in the near future, if you
want to be sure of completing
your research on time, investigate
the MARTAC 420.

*Copyright Fairchild Semiconductor

PURCHASING AGENT

Major equipment inventory in-
vestments must return dividends
continually during the useful life
of the unit. The MARTAC 420
design assures the maximum pos-
sible return on your investment:

1) Company competitive sta-
tus is markedly improved in
new business proposals;

2) MARTAC advanced state-
of-the-art design protects
your investment against
technological obsolescence;

3) MARTAC has the adapt-
ability to meet many dif-
ferent directions of Com-
pany development—and to
smooth the transition be-
tween technical plateaus
and management decisions;

4) MARTAC welded circuit
and relay modules are
standardized to simplify
maintenance and reduce
spare part inventories.

Interested? Contact the Mar-
tin representative listed in this
brochure for prices, installation
surveys, maintenance arrange-
ments, and operator training fa-
cilities to suit your particular
needs.



DESIGNED FOR | Careful attention has been given to other details to assure maximum reliability, flexibility,

YOUR CHECKOUT AND CONTROL PROBLEMS (} ( L
Design of the MARTAC 420 was based on the principle of versatility: N PERFORMANCE tape reading speed of 1000 characters per second allows control of discrete
prncp y SPEED: ! : P .
outputs at rates up to 30 per second; complete test operations involving ac or

to meet the requirements of your organization and still avoid the limitations
of general purpose equipment. The assignment was met in part by the pace- |
setting design features already described. In addition, MARTAC incorporates y

these leading features now considered essential in a space-age control : ¥ :%PGL:!FAI\?MING the block data format solves programming problems in test terms, not com-

dc voltage measurements at rates up to 20 per second are possible

computer: puter terms, permitting engineers and technicians to program their own check-
out routines; the large selection of instructions provides the versatility to
* Building block techniques are used throughout for ready application handle the vast majority of checkout problems
to large and small jobs alike |
* More than 100 different decisions based on test results can be built BUILT-IN welded modules and wire-wrapped interconnections throughout; all module
into the equipment i:f:’:;k’:;?} terminals accessible as check points while system is operating; two coaxial
. | . ] ! lines needed between units; all conversion done at remote units (only pulses
* Either automatic, semiautomatic, or manual operation may be set up sent to central unit); analog to pulse conversion periods variable from 0.01
+ Safeguards are built in against machine and operator errors to 10 sec during signal sampling
4 * Punched tapes serve as built-in memories—changeable at will by all i . y . . . 5
engineering personnel to incorporate new test values, sequences, and gl;IEl;:;‘IONAL protection agalpst operator entermg. loop at hazardous point; protection against
equipment changes , CONVENIENCE: operator stopping at hazardous point
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The MARTAC 420 performance parameters were carefully, o o ( ?‘
selected to provide the greatest poss1ble accuracy and speed after ‘ . ~ -
the basm requnrements were met -

Prows:on is made for 255 data mputs in elther ac or dc form :
and 254 outputs, typlcally 28 vde up to 4 amperes. The number

~ of inputs and outputs can be tailored to fit any requxrement by

~ varying the units in multlples of 16. Pulse coded output signals
can also be provuled in word Iengths up to 27 bits at 1000 cps.

, The table of voltages and accurac1es below shows the wxde
,range of apphcatxon of th1s advanced unit. ~ .

NO. OF FULL-SCALE FULL-SCALE
TYPE OF RANGE ON LOWEST ON HIGHEST INPUT FREQUENCY
MEASUREMENT STEPS RANGE RANGE IMPEDANCE RANGE MAXIMUM ERROR

Voltage, dc (volts) 15 =10 millivolts =+500 volts 10 megohms (dc) #+0.1% of reading above 14 full scale
g0 1o 10 00 +(% .2% of rea)dlng above 13 full scale

o 0 10,000 cps sine wave
Voltage, ac (volts, rms) 12 100 millivolts, rms 500 volts, rms 10 megohms 20 to 100,000 cps +1.0% of reading above ¥4 full scale

(sine wave)

. o . +0.5% of reading above 14 full scale
Resistance (ohms) 12 1000 ohms 5 megohms {open-circuit recovery 50 milliseconds)
Ratio, dc/dc Voltage 5 1.0 10,000 10 megohms (dc) =+0.5% of reading Vref above 10% full scale
Ratio, ac (rms)/ac (rms) =+0.6% of reading Vref above 10% full scale

Voltage / 5 1.0 1000 10 megohms 60 to 10,000 cps (ac ;ine wave)g 0
Ratio, dc/ac (rms) =+0.5% of reading Vref above 10% full scale
Voltage 5 1.0 1000 10 megohms  dc/60 to 10,000 cps (ac qsine wave) 0
Ratio, ac (rms)/dc =+0.5% of reading Vref above 10% fu( e
Voltage 5 1.0 10,000 10 megohms 60 to 10,000 cps/dc (ac gine wave) ° Iég: (
Interval (seconds) 4 10 milliseconds 10 seconds 50 chms Single pulse to 1 mc f% ggLt:tl,'}rligégé?;?ﬂ(t)g?lgira‘ggsegcon e {
Interval, High : e : =5 Parts in 108 (0.000,005%) per day $
Resolution (seconds) 2 100 microseconds 1 millisecond 50 ohms Single pulsetol me  j Count, trigger jntter +5° hanoseconds
Phase-Delay or Period e =+2 Parts in 106 (0.0002%) per week
(seconds) 4 10 milliseconds 10 seconds 0.?5 megohm 0.1 to 5000 cps %1 Count, trigger jitterotlo nanoseconds
Phase-Delay or Period 2 100 microseconds 1 millisecond 0.25 megohm 0.1 to 5000 cps %5 Parts in 108 (0.000,005%) per day

(high resolution) seconds

=+1 Count, trigger jitter ==10 nanoseconds

Frequency (cps) 3 10 kc per second 1 mc per second

1.0 megohm 100 cps to 1 mc =+2 Parts in 106 (0.0002%) per week

=*1 Count
D'(sg:rtf ;Lﬁg:)ssee'é%i de 1 1000 seconds 1000 seconds 50 ohms Single pulse to 10 kc i% Eg[}n'{‘ 104 (0.01%) per day
Time Delay (seconds) 1 1000 seconds i L sl s el

NOTES: 1. All inputs are floating and
provide for electrical isola~
tion of the circuits under
test from each other and
from the MARTAC.

2. 120 db common mode re-
jection normally provided
by shielding, isolation, and
optional guarded input
(when required).

3. Voltage and resistance over-scale up to approximately 30% is
possible with slight degradation in accuracy. Exceeding the scale
will be indicated with the over-scale reading. Excessive over-
scale results in amplifier blocking which may require up to
several seconds to clear after removing the input signal.

RELIABILITY BUILT-IN

MARTAC 420 accuracy and reliability are safeguarded by the use of encapsulated, solid
state, plug-in modules including Micrologic* elements. Micrologic elements are formed of etched
silicon chips 1/16-inch across. Selected impurities of boron, phosphorus, aluminum, and tung-
sten are evaporated onto the correct areas of the etched surface to form transistor and resistor
elements, etc., with the appropriate interconnections. Pigtail leads are welded to the terminal
pads around the periphery of the assembly element. These pigtail leads are welded, in turn,
to the remainder of the circuitry prepared by Martin in the plug-in modules.

The Micrologic elements are severely tested by mechanical shock, temperature cycling,
and centrifuge acceleration tests. In addition, Martin performs additional tests on the assembled
plug-in module. The entire module is then encapsulated in a solid block and assembled in its
plug-in cover. The all-welded construction of the plug-in module — from the tiniest transistor to
the socket pins on the end of the module — assures tremendous resistance to vibration, humidity,
and all other environmental disturbances.

THE DIFFERENCE IN PLUG-IN MODULES—Don’t confuse the MARTAC 420 plug-in modules with simi-
lar-appearing circuits assembled from soldered, standard-size components. The accuracy, re-
liability, service life and number of functions performed by each MARTAC module far exceed
the performance of any comparable module.

*Copyright Fairchild Semiconductor
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APPLICATIONS

MARTAC 420 is a second-generation computer designed for wide application throughout
the aerospace, electronic and industrial control fields where reliability, accuracy, and versatility
are important.

AEROSPACE— As launching pads begin to resemble busy airline terminals of the present, and

the variety of space vehicles continues to grow, the demands on automatic checkout equipment
become increasingly more critical.

MARTAC 420 has the built-in versatility to match the requirements now developing—what-
ever their direction. The MARTAC system is npg tied down to any computer ‘“language”—

engineers set up their own control tapes with n(?/ﬂiﬁﬁs\irmediate translation problems.

),

In ground control units, MARTAC i
it
* Launch control and checko'@ﬁ
* Telemetry stations checkouil” ntre .
*+ Booster, space vehicle, and puyloaf cl‘ﬁcko%mnﬂ’focuﬁ%\ﬁ;@g:ﬁ?
* Space vehicle control and |gu dance clﬁckout
L]

L J
Future development’of MARTAC ﬁ“\
turization study progﬁiﬁfm is now iiif‘\}pr;_gﬁi {
Q i";’*- 24 i;n’ | | N

INDUSTRY— Diversification trends in corporatien jexpal :ib*rz today

demand that capital investments be carefully plaged in areas

producing returns wherever the corporation expands. MARTAC

420 was designed for control applications Esuc as jthese:

taﬁle for spaceborne application; a minia-
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* Nuclear reactor operations .

* Chemical industry opera-
tions and pilot plants

* Aircraft circuit checkouts
and verifications

P 2
* Petroleum %ndusf
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MARTIN-MARIETTA ELECTRONIC CONTROLS EXPERIENCE

MARTAC 420 incorporates the years of experience gained in designing launch control, checkout,
and maintenance equipment. Martin’s electronic work was in such programs as Matador (1951), Mace
(1955), Lacrosse (1955), and Titan I and II R&D and operational AGE (1956 to present).

MARTAC’S PEDIGREE— MARTAC is a descendant of the ICBM launch and checkout systems which have
successfully met the severe environmental and operational requirements at the Atlantic and Pacific
missile ranges and the SAC operational bases.

MARTAC incorporates the experience acquired in this demanding service. In the R&D checkout
and launch control systems, design emphasis was on flexibility, versatility and reliability; in the opera-
tional systems, the first design requirement is simplicity and reliability. Both R&D and operational de-
signs involved new concepts in logical design, checkout, and reliability techniques.

Whatever the requirements, you can be sure that Martin Company equipment will remain at the
forefront of the state of the art. Contact your nearest Martin sales office and let them prove it to you.

MARTIN SALES OFFICES

VERNON E. MIDGLEY
1012 Talboit Tower
131 N. Ludlow St.

N. M. VOORHIES

P.O. Box 179

Denver 1, Colorado
Telephone: 794-5211

ALBERT H. GREEN
907 "G St

THOMAS BURKETT
Sahara Office Park
3313 S. Memorial Parkway
Huntsville, Alabama Dayton h2, Ohio 3

| : BA i 2
ROBERT W. FAUSEL Telephone: B win 6-3603

6320 West 89th St CLAY R. INGRAHAM, JR.

Hampton, Virginia Los Angeles 45, California 202 King Center Bldg.
Telephone: CHestnut 4-1448 Telephone: ORegon 8-2186 1451 S. King St.

RICHARD J. McCUSKER JOHN J. BAIETTO Hanofuly. iHeawall

9 Mercer Road 25 Reckless Place GEORGE S. COOKE, JR.

Natick, Massachusetts Red Bank, New lJersey 31 Rue Marbeuf
Telephone: OLympic 5-1600 Telephone: SHadyside 7-9100 Paris 8, France

EDWIN B. RHOADS
66 Kaiser-Friedrich Ring
Wiesbaden, Germany
Telephone:
Clvilian 20922-24789

MARTIN COMPANY

General Office Bldg.

Friendship International
Airport 40

Maryland

DIVISION SALES OFFICES

MARTIN COMPANY—
ELECTRONIC SYSTEMS AND
PRODUCTS DIVISION
Baltimore 3, Maryland

MARTIN COMPANY—
ORLANDO DIVISION
P.O. Box 5837
Orlando, Florida

MARTIN COMPANY—
SPACE SYSTEMS DIVISION

Baltimore 3, Maryland

MARTIN COMPANY—
NUCLEAR DIVISION

Baltimore 3, Maryland
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