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oF.. LI BRASCOPE INC.

A STORY THAT STARTS WITH THE STARS

“LiBra”...symbol of balance in the Zodiac...is closely identified
with the science of mathematics and associated with equilibrium
of Justice and Equality.

Dictionaries define the word “Score” as “indicator” and “capacity
for achievement?” Because these concepts represent both the com-
pany's ideals and basic business philosophy, Liera and Scork were
combined to form the corporate name of “LiBRASCOPE.

From a modest beginning in 1937, Librascope has progressed into
more and more advanced, complex fields of endeavor, acquiring
facilities and personnel to maintain perfect balance between what
the mind of man can conceive and what man-made machines
can produce.

A unique skill and facility for utilizing and combining mechanical,
electrical, magnetic, electronic and optical techniques has estab-
lished Librascope in a position of leadership in the design and
production of industrial control systems, computers and compo-
nents, military weapons systems and navigational devices. The
story of Librascope starts with the stars—and continues, challeng- (
ing the unknown, unsolved problems of industry. |




ANTICIPATING A NEED...

MR. LEWIS W.

IMM

In 1937, Lewis W. Imm, aeronautical engineer for the U.S. Bureau
of Air Commerce, realized the need for a simplified computer for
determining optimum loading of aircraft with respect to the center
of gravity. Leaving his government position, Lewis W. Imm
devoted full time to developing the visual balance indicator. His
venture met with instant acceptance and more and more com-
puting devices followed until incoming orders called for greater
production capacity and finances than were available to most small
companies. To meet this increased demand Librascope became a
subsidiary of General Precision Equipment Corporation. During
World War II Librascope engaged prominently in the develop-
ment and production of military computers. By 1949 the original
10 man company had grown to number 200 employees. Today,
Librascope Inc., has a personnel in excess of 1500 with a corre-
sponding vast increase in plant area, facilities and highly special-
ized technical equipment, While anticipating and leading in the
design of new control instruments for military use, Librascope has
greatly expanded its activities in the development and manufacture
of commercial products. This has been accelerated by new skills,
equipment and techniques developed by Librascope and also
through the purchase of other companies prominent in their
respective fields—part of a long range program anticipating the
constantly growing demands of both government and industry.
Librascope and its subsidiaries have available today many basic
items of industry to meet the onward rush of automation. Elec-
tronic and electro-mechanical computers, controls and components
—magnetic memory devices and scores of other highly complex
scientific and technical advances are here —now —ready for
immediate application. Still others are on the horizon. Tomorrow’s
demands. .. anticipated, developed and ready today at Librascope.
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CONE SQUARING
MECHANISM

A multi-turn function generator type
of analog computer, developed in
1943 by Lewis W. Imm. This device is
based on the principal of the Archi-
medean spiral—spiral length is
proportional to the square of the gen-
erating angle. It is capable of accu-
racy on the order of 1 part in 15,000.

LIBRASCOPE
VISUAL BALANCE
INDICATOR




THE NEEDS OF TOMORROW

On the brink of an automated age there emerges a dynamic pic-
ture of industrial development and achievement. Estimates
projected for the next five years show that electronics will rank
with the very biggest among American industries in dollar volume.
Librascope expansion planning for the future calls for greatly
increased capacity in the production of machines that sense more
than fingers, see more than eyes and think faster than minds. But
such complex devices do not spring into being overnight. Far-
sighted thinking and a particular faculty for foreseeing the future
must be coordinated to develop new ideas. To this end, a large
percentage of the total time of Librascope’s large staff of engineers,
physicists and mathematicians is devoted to pure research ... to
anticipate today the needs of tomorrow.
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IT.IBRASCOPE
FACILITIES

ENGINEERING

Librascope vast Engineering Department consists
of five major divisions; Administrative —Shipboard
Equipment—Airborne Equipment—Commercial
Equipment and Special Devices. Each Engineering
Division has its own specialized complement of
engineers, physicists and mathematicians but, when
occasion arises, may call upon the experience
and skill of any—or all—ef the many
members of the Librascope engineering staff.

Section of Engineering Drafting Department
A o e e .
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ILIBRASCOPE
FACIILITIES

ENGINEERING

Invention, research and development are long range engineering
assignments. The successful resolution of these distinctively creative
functions requires, however, great and essential supplementary
support. Librascope engineers have available every possible tool, _
test equipment, measuring devices and some of the most specialized s
instruments to aid them in the successful completion =
of their various projects.

@
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: Librascope maintains a large staff of artists, draftsmen and technical Librascope's large and ever increasing staff of engineers includes special-
illustrators to prepare pictorial material for manuals, brochures, catalog ists in every known phase of technology.

and specification sheets, etc.
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Engineering project team works out
formulas and logical data for a
forthcoming Librascope project. |
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LIBRASCOPE
FACILITIES

ENGINEERING

RESEARCH AND DEVELOPMENT

Librascope has one of the largest research and development organizations, not only in
the computer and control field, but in the entire instrument and electronic industry.

A basic idea presented to Librascope’s research and development department may come
from anywhere. A product may originate from the needs of a customer—or it may come into
being on an engineer’s drafting table —but an idea, once approved, regardless of its origin,
is backed to the limit by the facilities, resources and know-how of the entire

-

Librascope organization.

As an outgrowth of Librascope’s research and development the design and construction

of computer and control systems and scores of other devices of extreme accuracy and phenomenal
performance are made possible. At Librascope, research and development is constantly

in progress on electronic, magnetic, electrical, mechanical and optical projects. This has

resulted in many completely new developments being brought to successful culmination.
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Proceeding on a premise of inevitable




LIBRASCOPE
FACILITIES

ENGINEERING

.r‘ LABORATORIES AND MODEL SHOP
PROTOTYPE DEVELOPMENT

ELECTRONICS LAB

These vitally essential areas are primarily concerned
i with circuit design, research and development. Here
electronic portions of new Librascope products are de-
veloped. In these excellently staffed and finely equipped
laboratories theory is transmuted into fact with minia-
turization and advanced circuitry.




Shake Table...a part of Librascope’s
facilities for complete environmental
tests.

The Librascope Mode! Shop presents
a composite of practically every
phase of production activity. Here,
the diversity of operations is
reflected in the wide range of equip-
ment required. Massive milling
machines, tiny jewelers lathes, punch
presses, borers, saws and grinders
all enact important roles in fabricat-
ing prototypes of all kinds. In the
Model Shop also are found a large
assortment of arbor presses, a com-
plete sheet metal shop, potting tools,
vacuum pumps, bell jars and
complete wiring and soldering equip-
ment. Librascope’s own printed cir-
cuit plating and processing facilities
function in this department and the
electronic checking devices section
of the model shop, with its meters,
power supplies, oscillographs, etc., is
complete in every detail,
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ILIBRASCOPE
FACILITIES

LATHE DEPARTMENT

One of the first steps from development to production begins in
Librascope’s Lathe Department. Here both engine and turret
lathes, in a wide range of sizes and versatility, bore from
[} .0002 to 16 inches in diameter and up to 65 inches in length.
&3‘» Here, too, tooling and measurements are checked for
2 protection. Standard, Heavy Duty, Precision,
Toolmaker’s and Jeweler’s lathes, as well as Chucking
Machines are included in Librascope’s
efficient Lathe Department.

-

/

One of Librascope’s big
battery of Warner and Swasey lathes
used for large turret work.

A Hardinge lathe, being used to ream the pen carriage bearing block castings for the

Librascope X-Y Plotter




Monarch, Reed
‘Bend, Jones and Lamso
Warner and Swasey ani

| o Librascope utilizes a battery of Mon-

Engine Lath

HOLLOW SHAFT DIFFERENTIAL
Applicable to angular sums, angular
velocity sums or sequence operations.




18

ILIBRASCOPE
FACILITIES

MILILING DEPARTMENT

Librascope’s completely equipped Milling Department specializes

in milling castings to close tolerances. One of the many unique
adaptations of machinery in this department allows milling machines

to be used for precision layouts as well as for precision milling. So=
Critical milling operations are completed on a wide range e
of the latest, most modern horizontal, vertical and omniversal
equipment. The Librascope Milling Department is
capable of handling work up to 32"x32"x54".

Battery of very modern overhead ram-driver Cincinnati Milling Carlton Radial Drill with 4 foot arm and 11 foot Cot—a most versatile
Machines in Librascope’s Milling Department. and flexible machine for Librascope's complex jig and index drilling.




Typical of Librascope’s modern machinery,
this overhead drive Cincinnati No. 4, mills
horizontally, vertically or at any angle.

Double line of Bridgeport Mill Machines especially adjusted by Librascope for unusually precise work.
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Ultra modern Kearney & Trecker Auto- '

metric Boring Machine complete crit- l

20 ical part of a control system.

i
!

ILIBRASCOPE H
FACILITIES |

JIG BORING DEPARTMENT

Giant Lucas Boring Mill .. . used for boring and facing
large castings for major military projects.

Considered to be the finest precision shop in
Southern California, the Jig Boring Department shares a
major part in maintaining Librascope’s high standards
of tolerance. All materials, standards and machines in use are
kept in a closed room at 70°. Uniform moisture content is
regulated by automatic temperature and humidity controls.
Librascope designed metal boxes are used to store all
metal standards, to prevent absorbtion of heat normally
retained in wooden frames. Librascope also make their own
boring bars exclusively for all repetitive work. The very
best in European and American equipment is used to
provide the fine precision specifications demanded by
the exacting standards at Librascope.

SIP JIG BORE: A constant temperature of 70° F. is necessary
to maintain the most delicate and extra sensitive adjustments
of this rare Swiss machine.



The most skillful of machine tech-
nicians are required to operate and
maintain machines, more delicate
than the finest watch, used in
Librascope’s Jig Boring Department.
In additien to the precision units
pictured here, many Hauser, Auto-
metric, Moore, Bryant and special
Librascope built units are included in
the equipment inventory.

‘SIP JIG BORE: Microscopic accuracy
(1/10,000th of an inch) is a feature
of this superfine Swiss made
machine.

‘ DeVlieg Splrarnatit:
for Tooling and Millin
highly skilled, expert op e
required to handle the xtrame
delicate adjust - of
remarkable mac| -nes, 4

"Cathedral" castlng i r-perrscupe.
A striking example of fine, |ntncate i
machmmg at Lihrascu ;




LIBRASCOPLE
FACILITIES

®. 3
BORING DEPARTMENT ! ‘& J
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Speed, efficiency and economy are attained
in this department through special
equipment designed and adapted by
Librascope. Here Librascope designed
machines use center hole templates.for
precision boring on repetitive work
for large economy runs.




Modern Gleason Generators for producing zerol, spiral, bevel and hypoid gears.
These machines are capable of holding a total composite error of .0005.

GEAR CUTTING DEPARTMENT

Librascope’s Gear Cutting Department is noted for producing
the closest possible tolerances, often exceeding the machine
manufacturer’s specifications for his own equipment,
AGMA precision class helical, internal and external spur
gears, spiral, zerol and hypoid bevel gears, as large as
7 inches and as minute as 3/32nds of an inch in
diameter are produced here. Super
precision Vinco AGMA master gears
check the accuracy of all gears
produced at Librascope.
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The Librascope Grinding Department with over 50 units comprising Hones,

Thompson Type “B” Surface Grinder,
12x40” ensures a parallelism
of 1/10,000ths of an inch.

LIBRASCOFPEKE
FACILITIES

GRINDING DEPARTMENT o

It requires the most exacting of foreign and American machinery
to meet the close tolerances (to .0002) which prevail throughout
the Librascope Grinding Department. Librascope was the first
plant —and still is one of the very few in Southern California —to
install a Gardner Double-Dise Grinder for high speed production. &
Working with extreme accuracy, this machine grinds both sides
simultaneously. While precision is always the primary
consideration, high speed production is also achieved by
Librascope’s superb equipment and highly skilled personnel.

Surface, Internal, Centerless, Tool and Cutter, Double Disc, Double End,
Universal, Outside Diameter, Monoset and Center Lapping Grinders.



OPTICATL. DEPARTMENT

Here is housed extremely accurate and delicate equipment for
designing optical instruments and test fixtures—and for
\ assembling, inspecting and collimating optical elements.
N In Librascope’s air conditioned, constant temperature,
N precipitron protected glass enclosed Optical Assembly
L area, gauge builders, experimental machinists and
\ : instrument makers specialize in narrow tolerance assemblies.
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ILIBRASCOPE
FACILITIES

~—

ASSEMBLY DEPARTMENTS

In Librascope’s Assembly Department components

and parts become precise instruments in the trained
hands of highly specialized technicians and

_instrument makers experienced in electronic and
mechanical work. Librascope utilizes over
35,000 square feet of air-conditioned area for the
precision assembly of eiect1‘0nic,_(flectro—nmchanica]
and optical instrument compﬁnmts.

Great skill and experience is required to assemble the main harness which comprises the “nerve” system of

A production line in the Electrical Assembly Depart- :
ment completes the final wiring for amplifiers. a Librascope Analog Computer.



Librascope Analog Digital Converter,
an ideal component for computer or
data handling systems.




LI BT{A SL“ (:)—E)ll‘: = Assembling a complex gear unit sub-assembly.
FACILITIES

SUB-ASSEMBLY DE PARTMENTS

Careful, precise fitting of every part is required on Libra-
scope’s Ball and Disc Integrators.




Here is the focal point of Librascope’s
entire plant operation. All the theorizing,
planning, engineering and drafting that has
gone before, materializes in the Final Assembly
where all the various parts, components and
sub-assemblies are carefully coordinated
into complete production units.

FINAIL. ASSEMBLY




30 Hole locations on a casting are located by a

Librascope technician using a Cadillac Pla-Chek
with height gage and indicator.

IT.IBRASCOPE
FACILITIES

INSPECTIOIN

Constant, vigilant inspection during every phase of prodnction is
vitally required and rigidly exacted to maintain the extremely hign
standards of accuracy established at Librascope. Inspection stations,
equipped with the finest devices that technological skill produce, are
provided at critical points throughout the entire plant for
on-the-job inspection. For especially minute checking considerable
inspection is performed in a special glass-enclosed dust free area served
by its own precipitron. In addition to all the standard devices
generally used, Librascope owns many rare measuring instruments
to ensure that every product of Librascope is as close to perfection
as human skill and modern science can make it.

- |
Multi-purpose rack-mounted
tester developed by Libra-
scope engineers for tube and
frequency analysis, electronic
counts, etc. This eguipment
can count from 100 days of
seconds to 200 million per
second. This equipment is
constantly checked against
U.S. Bureau of Standards
measurements.

All Librascope Zerol and bevel gears are tested
on a Gleason Gear checker for tooth-to-tooth
error and composite error. This machine also
shows up any eccentricity in gears.




FINAIL INSPECTION

Here each unit receives Librascope’s final “OK’” Here the acme
of exactness is maintained. Final Librascope inspection
must assure that each unit comes up to all specifications as to
accuracy and limit of operations. A complete check —inside
and outside—is made on each instrument. Calibration of dials
are checked for veracity — instruments that have internal illumi-
nation are checked for lighting. All paint or finish must be
free from imperfections —free from mars or chips. Even the
details of the name plates and insignia are double checked and
verified. This is the last stage before Librascope’s finished

product is passed on to the consumer.

Librascope owns one of the only
3 Sagem Optical Heads, complete
with Metrological Bench and optical
rule, in the United States. This rare
device, used for measuring spacing,
is accurate to 2 seconds of an arc.

Jones & Lamson Model BCD-14 Optical Compar-
ator tests precision of gear face angles, tooling
and measurement.
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ADMINISTRATION

Ever since its inception, Librascope has followed a progressive
Administration policy and methods of operation pointed toward producing
the ultimate in precision instrumentation at the utmost in savings
on cost, time and labor,

Above and beyond the primary management functions of long range
planning of products, organization, effective plant operation, finance
and expansion of facilities, the Librascope Administration strives 7
to maintain the highest standards in both customer and labor relations.  +~

The excellent customer relationship enjoyed by Librascope has long
been firmly established on a basis of the uniform high quality of
products delivered and services rendered.

Librascope’s fine labor relations are found in an organization atmosphere
in which every individual has the maximum desire to produce
and the comprehension that only through their best individual efforts
can they and their company prosper.

Administrative Building is an ultra-modern, earthquake-proof, air-conditioned
edifice enclosing 55,000 square feet, housing the Librascope administrative
offices, financial, sales, legal, engineering and drafting departments.




The Conference Room is distinguished by a striking
photo-mural of majestic Grand Teton range in Wyoming.

~,

Librascope's Production Planning Department is an
important factor in maintaining efficient plant opera-
tion and a careful check on costs.

\

The Accounting Department is equipped with the latest
in business machines and most modern audit-methods.
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In this brochure it is merely possible to present
highlights of the facilities and activities of

LIBRASCOPE, IINC.

Only a personal visit and first-hand inspection can fully disclose
the scope of Librascope’s wide-spread operations.

However, it time and distance preclude such a visit, Librascope
will gladly bring to you an amplified, more complete, audio-
visual film-strip presentation showing what we do, how we do
it—and what we have to do it with.

The Librascope film-strip is in full color...running time approx-
imately 25 minutes...and comprises a most informative
exposition of recent and current developments in mechanical,
electrical, magnetic, electronic and optical techniques as
applied to military, industrial and commercial instrumentation.

We will gladly arrange a showing of this production for indi-
vidual or group presentation, without charge, at your conve-
nience. For reservations please contact the Sales Department.

Literature with detailed information is available on each of
the individual products produced by Librascope.

Simply indicate your preference on one of the convenient pre-
stamped mailing cards (on opposite page) and your inquiries
will receive prompt attention.

The people, technology and facilities of Librascope form a
unit with an enviable record of accomplishment. These services,
skills and experience are available on problems of research,
development, manufacturing and application.

Any opportunity to serve you
is welcomed by LIBRASCOPE.
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