-
e

- =! ',
“3!UHB"”
.

g WA Sl g ==
yo 9 s,

SN TATRLR TGS

-t

Al

N

§"

f”’,ﬁg

J
far g

=

—_—— T e

-, . o —— .
T LS P L e




Official Publication of the
Numerical Control Society

TECHNICAL ADVISORY BOARD
Stephen C, Clark, Chairman

NCS BOARD OF DIRECTORS

Edward E. Miller, president; O, Jack Anderson,
sdministrative vice president; Arthur H.

Rice, technical vice president; Michael D.
Sestric, Jr., secretary; Stokes F. Burtis,
treasurer; Leon B. Musser, George Putnam,
Howard S. Abbortt, directors; and

Richard A. Thomas, past president

EXECUTIVE DIRECTOR
William H, White

EDITOR AND PUBLISHER
Mary A, De Vries

CONTRIBUTING EDITORS
James J, Childs
William M. Rynack

CHAPTER REPORTER
Carl Natoni

ART DIRECTOR
George Lallas

NCS Headquarters Office:

P.O., Box 138

Spring Lake, New Jersey 07762
201-449-1400

Editorial and Advertising Office:
P. O. Box 26

Concord, New Hampshire 03301
603-225-2631

The NC SCENE is published monthly by the
NUMERICAL CONTROL SOCIETY. Art
direction and editorial production by
EDITORIAL SERVICES, Printed by THE
VILLAGE PRESS. Statements of facts and
opinions are those of the authors alone and
do not necessarily reflect the views of the
NCS executive staff, officers and directors,
or mambership,

Subscription rates for non-members are $12 a
year U.S. and Canada and $15 a year
overseas seamail, Overseas airmail is

$10 additional.

Copyright ©1973 by the Numerical Control
Society,

NC-SCENE

CONTENTS

2 Q& A Department

Questions and answers from readers. NC Scene brings back this 1970
department for reader exchange of problems and solutions.

3 NCS News

Special reports from the NCS Quality Assurance Committee and NC
Coordinators Task Group.

4  NC Bulletins
TR-31 Committee standards; ASQC Conference plans; book review.

5 NC Shipments

Fourth quarter 1972 NC shipments rise 37 per cent over previous
quarter.

6  Profits for the Seventies, by Robert B. Kuriz

Keynote address at the NCS Tenth Annual Meeting & Technical Con-
ference, April 15-18, 1973, New York City.

DIRECTORY

NCS Literature and Services: 11, 12

Advertisers: Jones & Lamson 1; Computer Machining Technology 3rd
cover; LeBlond 4th cover.

Cover: design and illustration by George Lallas.




i

e
-'_’__.—ﬂ

n v rd ) -

L

» > L . 9 b
2 0l -
-l s 5 L

g

e
'

-

New stored-program N/ Tape Editor
for only $5,880.00"

Edit and prove programs
“on the spot” before com-
mitting to tape. For all types
of N/C machines

Jones & Lamson’s stored
program N/C Tape Editor
brings incredible speed and

flexibility to tape preparation.

Now you can produce, edit,
and prove programs before
punching tapes, right at the
machine. It can cut your tape
preparation time by 50% or
more. Fully portable, it inter-
faces with all types of N/C
machines.

The J&L Editor gives you
hard copy read-out as you edit
the program, and simultane-
ously stores the datain its
integral microcomputer. The
memory unit stores over 60
feet of tape information.

After the program is edited
the Editor will punch out the
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tape and simultaneously
deliver a complete program
read-out, at the press of a
button! What’s more, in many
cases you can dry cycle the
machine tool directly from the
Editor to prove the program
before punching the tape.

For full details send today
for our new brochure.

JONES & LAMSON

514 CLNTON ST SPRINGFIELD VT 05150 A (Sifs) COMPANY

*Prices subject to change without notice,




QUESTIONS
&ANSWERS

In 1970 the NC Scene opened a reader exchange
department: Questions and Answers (Q & A). Lack of
participation suggested that practically no one had prob-
lems or questions and even fewer readers had answers or
solutions. However, since the department has been inactive
from lack of response, readers have missed it and urged us
to open it once again. So here it is, and it will stay here as
long as you want to use it and benefit from it. If you have a
question or problem, write to us (NC Scene Q & A
Department), and as space permits we will publish your
letter, inviting other readers to respond. As solutions or
answers arrive in response to your published problems or
questions, we will then publish them.

This month we are presenting two comments to this
question:

Q. Do you think that high performance electric servos are
equal in performance to hydraulic servos as machine tool
axis drives? Under what conditions would each be pre-
ferred?

A.The Pegasus Model 530 Tracing System has been
successfully applied to machine tools with both electric and
hydraulic Servo axis drives. In the majority of cases over-all
machine performance is comparable. Where very high
performance is required, we have been more successful with
hydraulic servos.

Ronald R. Taylor

Sales Manager

Machine Tool Products
Koehring Pegasus Division
Troy, Michigan

A. High performance DC servos driven by SCR amplifiers
are unqualifiedly superior to their hydraulic counterparts
when used to drive machine tool slides.

(1) The electric solution is substantially less expensive in
80 to 90 per cent of the applications. For high torque on
very large machines the price differential is less, but still
runs in favor of the electric drives.

(2) The efficiency of electric drives is phenomenally
greater. As an example, a “Hydrotel”™ type machine with a
20 H.P. spindle would require a hydraulic power supply
delivering from 25 to 30 H. P to its slide drive for adequate
servo response, while the actual power required to be
delivered to the slide under worst load conditions might be
only in the neighborhood of 0.3 H. P. The balance of the
standby power is necessary only for acceleration. In
contrast, the SCR driving the permanent magnet DC motor
requires negligible standby power and might use only a
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total of 0.5 H. P to deliver the 0.3 H. P to the work.

(3) High torque DC servo drives are much easier to
compensate for two reasons:

(a) While hydraulic servos typically have a sharp (un-
damped) resonance, around which it is difficult to
close a high gain velocity loop; electric servos
typically have a well-behaved roll off, first at 6 DB
per octave, increasing to 12 DB somewhere around
300 Hz. The latter affords very high tach loop gains
with no tricks.

(b) While the torque to inertia ratios (acceleration)
of the combined motor and load are approximately
the same for both electric and hydraulic, the load
inertia is paramount in the hydraulic case while it is
almost negligible in the DC motor case. This means
that the servo loop transfer constants are dictated by
the machine in the hydraulic application, and by the
electric motor itself in the DC application. Thus,
each axis of any hydraulically-driven machine is a
new servo stability problem, while each axis of the
DC-driven machine looks like each other axis and is
very predictable and unchanging with machine wear,
etc.

Roger Gettys Hill

President

Gettys Manufacturing Company
Racine, Wisconsin

CLASSIFIED
ADVERTISING

RATES: Rate for classified announcements in the NC
SCENE is $1.00 per word per insertion. Cash must ac-
company order Minimum, 10 words; maximum, 256
words. Box number $3 extra. Prices net, no discount
Or agency commission.

FREQUENCY: Up to three consecutive monthly
insertions allowed. Ads accepted for publication will
be scheduled in order received.

TYPE: Both general classified and employment ads
accepted, provided each pertains to NC or is of
interest to NC readers.

DEADLINES: Closing date—1st of preceding month
(i. e., November 1 for December issue).

ORDERS: Send orders with payment to Advertising
Manager, NC SCENE, 183 Loudon Road, Concord,
N. H. 03301.
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NCS NEWS

NC Coordinators Task Group

Twenty-eight persons attended the second meeting of
the NC Coordinators Task Group on April 15, 1973 in New
York City. In a meeting summary, Chairman John C.
Williams from Headquarters Army Materiel Command
focused on two topics: the need for an NC coordinator and
his duties.

There was unanimous agreement on the need for an NC
coordinator but the subject of duties prompted a variety of
opinions. Said Ed Bell of United Numerical Control: “We
are all looking for a man who is a super salesman, a
dedicated evangelist, has a degree in mechanical engineer-
ing, a degree in electrical engineering, a business administra-
tion major, a complete working knowledge of investment
economics, an understanding of cash flow, an intimate
knowledge of all aspects of manufacturing, preferably five
years experience in direct manufacturing on the shop floor,
and a complete working knowledge of data processing
technology.” He added that he would like to hire this
composite man if anyone knew where to find him!

It was generally agreed that the NC coordinator may be
anything from a part-time individual to a full-time organiza-
tion. He may be one man in a small organization operating
from a functional end whose only concern is the operation
of a couple of metalcutting machines. He may be one man
in a medium-sized organization, with 10 or 12 machines,
whose primary concern is to gain maximum benefits from
the NC machines through interdisciplinary communica-
tions. This man may operate from a manageral or advisory
position at the manufacturing level. Finally, he may be a
man who sits in a corporate staff position of a large
diversified organization and offers expert advice and
guidance to many different functional elements.

Generally, it was obvious from discussion at the meeting
that the composite man does not exist. Rather, the NC
coordinator would obtain the expertise in electronics,
economics, or any of the disciplines necessary to support
the function.

However, in all cases it was agreed that there are some
basic fundamental characteristics common to all NC co-
ordinators. The immediate need, therefore, is to delineate
what these are. Walt Reed of Machine and Tool Blue Book
is currently working on a project addressing this same topic.
NC coordinator job descriptions as well as any other data
for this study will be welcomed by the Task Group.

Persons interested in participating in the NC Co-
ordinators Task Group activities should contact John C.
Williams, Chairman, NC Coordinators Task Group, cfo
Headquarters Army Materiel Command (AMC RD-EA),
Washington, D. C. 20315.

Quality Control Committee

Bill Olson of General Dynamics was appointed chairman
of the NCS Quality Control Committee on April 15, 1973
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in New York City. He will head the newly-created
committee for a two-year term.

In a recent report from Olson he summarized the basic
objectives of the committee as the “complete interface of
quality assurance with numerical control.” Credit for the
formation of this important group largely goes to NCS
President Edward E. Miller.

The committee recognizes that quality assurance of NC
processes is still in its infancy. Says Chairman Olson: “We
need all the participation we can get; the stronger and
greater (the) value to industry this group can be.”

Goals established at the April meeting, with task
chairmen, are:

Standardization of definitions dealing with numerical
control and quality control: Duane Kirkpatrick, Chief,
Standardization Branch, SMUA-DEES, Edgewood
Arsenal, Maryland 21010.

Investigation of machine and process qualifications and
acceptance techniques: Roy Blair, Allis Chalmers, Box
712, York, Pennsylvania 17405.

Impact of numerical control/quality control on govern-
ment design documentation and drafting standards: Ray
Miller, Senior Engineer, Federal Products Corporation,
1144 Eddy Street, Providence, Rhode Island 02901.

Evaluation of qualifications of precision accuracy by
classification of design intent andfor manufacturing
method and associate appropriate inspection and metrol-
ogy levels: B. G. Yahne, MZ 27-2, Chief of Inspection,
General Dynamics, Pomona Division, P. O. Box 2507,
Pomona, California 91766.

Creation and maintenance of a numerical control/quality
control documentation library: W. Olson, MZ 27-2,
Fabrication Inspection Superintendent, General Dy-
namics, Pomona Division, P. O. Box 2507, Pomona,
California 91766.

Creation of a document containing the elements of
control for a quality control data base: task chairman
position open to volunteers.

Questions, recommendations, assistance, and general
participation in any form will be welcomed by the new
committee. Send your requests or suggestions to Bill Olson,
Chairman, NCS Quality Control Committee, c/o General
Dynamics, Pomona Division, P. O. Box 2507, Pomona,
California 91766.

NUMERICAL CONTROL SOCIETY

Numerical Control Society (NCS) is a professional organiza-
tion which provides opportunities to contribute to and learn
about the application and technology of numerical control in
all industries. NCS is affiliated with American Institute
of Industrial Engineers (AIIE); Groupement Pour I'Ad-
vancement de la Mecanique Industrielle (GAMI); Inter-
national Material Management Society (IMMS); and South
African Numerical Control Society (SANCS).




NC BULLETINS

Standards Produced
by the TR-31 Committee
on Numerical Control

With the advent and subsequent growth of numerical
control, there also arose an increasing realization of the
need for a standardized input medium. Based on this need
the Electronic Industries Association has sponsored Com-
mittee TR-31, comprised of representatives of control
systems builders, machine builders, and users.

The following standards have been prepared by Com-
mittee TR-31:

RS-244-A  Character Code for Numerical Machine Control
Perforated Tape. This standard is intended to serve as a
guide in the coordination of equipment design, to minimize
the number of sizes and codes of perforated tape used, and
to minimize the variety of perforated tape preparation
equipment required by users of numerically-controlled
machines.

RS-267-A  Axis and Motion Nomenclature for Numerical-
ly-Controlled Machines. This standard is intended to
simplify programming, to simplify the training of pro-
grammers, and to facilitate the interchangeability of control
tapes.

RS-273-A  Interchangeable Perforated Tape Variable
Block Format for Positioning and Straight Cut Numerical-
ly-Controlled Machines.

RS-274-B Interchangeable Perforated Tape Variable
Block Format for Contouring and Contouring/Positioning
Numerically-Controlled Machines.

RS-326-A Interchangeable Perforated Tape Fixed Block
Format for Positioning and Straight Cut Numerically-Con-
trolled Machines.

RS-273-A, RS-274-B, and RS-326-A are intended to
serve as guides in the coordination of system design, to
minimize the variety of program manuscripts required and
the number of word and block format systems used, to
promote uniformity of programming techniques, and to
foster interchangeability of input tapes between numerical-
ly-controlled machines of the same classification by type,
process function, size, and accuracy.

RS-281-A  Electrical and Construction Standards for
Numerical Machine Control. The purpose of this standard is
to provide detailed specifications for the application of
electronic, static, and associated electrical control equip-
ment, to numerically-controlled machines so as to promote
safety to personnel, uninterrupted production, and long life
and low maintenance cost of equipment.

RS-358 Subset of USA Standard Code for Information

Interchange for Numerical Machine Control Perforated
Tape. USA Standard Code for Information Interchange
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(USAS X3.4-1967) is designed to achieve coding uniformity
for information interchange between data processing ang
communication systems. This standard describes a subset of
USAS X3.4-1967 for numerically-controlled machines and
associated perforated tape preparation equipment.

The above abstracts are published with the permission of
the Electronic Industries Association.

Economic Guidelines
for Justifying Capital Purchases

A new approach to the economic justification of
technologically-advanced equipment is the subject of a
report just released by The University of Michigan's
Industrial Development Division. Donald Smith, one of the
authors, stated that the guide was prepared after it became
clear that one of the biggest barriers to increased U.S.
productivity was that economic justification techniques
have notably lagged behind automation improvements.

As a result, more productive automated equipment, and
particularly numerical control purchases, are too often
vetoed by accountants for lack of complete and sound
justification. “Too often,” Smith said, “the production
manager’s equipment proposal lists direct labor savings as
the chief economic payoff. This is a shocking practice in
light of the findings of our survey of 356 users of numerical
control, which showed that indirect savings usually out-
weigh the direct labor economies, often by severalfold.”

Some other savings factors that should be considered,
according to the numerical control survey, are the following
(ranges of savings reported are shown): machine set
up—20-70%; material handling-20-50%:; inspec-
tion—-30-45%; scrap and rework—30-45%; work-in-
process—20-30%; and part cycle-time—20-75%. Smith
pointed out that the survey results published in the report
identify all substantive savings factors as well as the amount
of savings experienced by the 356 firms.

The techniques developed in the manual, according to
Professor Wilbert Steffy, a co-author, can be used for the
justification of the purchase of a broad range of capital
equipment investments. The authors conclude that these
concepts and principles will significantly reduce the chances
of a proposed automation investment being erroneously
rejected in a financial review that failed to include the
whole savings story.

The 141-page report, Economic Guidelines for Justifying
Capital Purchases, is available from The University of
Michigan’s Industrial Development Division in Ann Arbor,
Michigan for $5.00.

REPRINTS

Individual copies of articles appearing in the NC
SCI?NE are available from NCS, P. O. Box 138,
Spring Lake, N. J. 07762, at $1.50 each.

NC SCENE, July 1973
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NC SHIPMENTS FOURTH QUARTER 1972

from Series: MQ35W(72 )4, April 1973, Current Industrial Reports, Metalworking Machinery, U.S. Dept. of Commerce.

During the fourth quarter of 1972, the value
of factory shipments of numerically controlled
metalworking machine tools totaled $52.4 million
up 37 percent from $38.2 million shipped during
the third quarter 1972, Numerically controlled
machine tools accounted for 15 percent of the
total value of industrial type metalworking ma-
chine tool shipments during the fourth quarter
1972 and 14 percent of the value of products
shipped in the third quarter 1972,

A large percentage of the value of all numer-
ically controlled machine tool shipments during
the fourth quarter 1972 were for cutting-type
machine tools, predominantly represented by
lathes, 38 percent; machining centers, 28 percent;
boring machines, 13 percent; milling machines,
11 percent. The corresponding percentages for
the preceding quarter were: Lathes, 46 percent;
machining centers, 26 percent; milling machines,
8 percent; and boring machines, 7 percent.

TABLE 24==TOTAL SHIPMENTS AND UNFILLED ORDERS
OF NUMERICALLY CONTROLLED AND AUTOMATIC MECHANICAL METALWORKING MACHINERY
BY TYPE OF CONTROL AND TYPE OF MACHINE

PRODUCT PRODUCT VALUE OF | VALUE OF
SHIPMENTS|SHIPMENTS |UNFILLED | UNFILLED | UNFI.LED
s1c QUANTITY| MACHINES| CONTROLS ORDERS CRDERS ORDERS
cooE ITEM SHIPPED AND ONLY END OF |MACHINES | CONTROLS
e CONTROLS QUARTER | CONTROLS ONLY
NUMBER THOUSAND | THOUSAND NUMBER THOUSAND | THOUsAND
MACHINES| DOLLARS | DOLLARS |MACHINES | DOLLARS DOLLARS
FOURTH QUANTER 1972
METALWORKING MACHINERY) TOTALs o « o o o o o & » » 338 52,449 13,388 1,33 182,054 30,585
BY TYPE OF NUMERICAL CONTROLM
POINT=-TO=POINT POSITIONINGs o » ¢ o o o & o & & o o = » 203 17,347 3,508 a7 30,703 15,897
CONTINUOUS PATH lC?IUITED ﬂ'f TAPE OR
PUNCH CARD o« o o & R R I TR 313 34,333 o,578 vr? 128,310 34,438
DIAL OR PLUGBOARD TYl‘! OF PRERECORMD
MOTION PROGRAM CONTROL » » o » » o ¢ o o o s 5 & » » & ] e 1m 20 2,081 130
BY TYPE OF MACHINES)
3541100 BORING MACHINES « o o = # o o # & s 5 s » o » & & & » & T 8,668 1,330 126 30,020 12,222
3841200 DRILLING MACHINES « = o # s o s # = » s » s o & s s » = an 1,506 333 25 4,332 w1
3581500 LATHESY o o .0 o 2 a s @ 8's o o 8's s e e o 8o sa'es 182 20,021 5,868 478 86, 257 20,81
3541600 MILLING MACHINES: o o o o o o o ¢ s o ¢ ¢ o o & s o o & 1m 5,588 1,269 L4 11,047 1,743
354 1peT MACHINING CENTERS & o & # o o s ¢ o s o 8 o & & o o s & 158 14,330 3,718 M 61,836 13,278
IS5Genes ALL OTHER METAL CUTTING AND METAL FORMING , . . . . & & a7 4,026 23 a8 5,332 1,700
THIRD QUARTIR 1972
METALWORKING MACHINERYr TOTALs o o » o » & & » » & 383 38,237 9,678 1,080 151,676 36, B6E
BY TYPE OF NUMERICAL CONTROL!
POINT=TO=POINT POSITIONINGs ¢ o o o o # o o ¢ & o & & = 144 0,763 2,152 T 41,670 H HOK
CONTINUOUS PATH ACTIVATED BY TAPE OR
PUNCH CARD o+ # ¢ o o o 5 & ¢ & » o o = 5 o » » 5 % » @ m 27,137 7,818 LI 108, 485 7 aan
DIAL OR PLUGBOARD TYPE OF PRERECORDED
MOTION PROGRAM CONTROL » + o o & o & o o o & & & » & 10 1,337 20 1 1,721 3z
BY TYPE OF MACHINES:
3541100 BORING MACHINES o+ o e . .. 15 3; 682 100 ,3u8 6,34
3541200 DRILLING MACHINES o "o e . . M 2,108 M1 n 4,002 00
3541500 LATHESs ‘s » & + » » e . . . 144 17,726 4,01 480 35,399 16,418
235& 1800 MILLING MACHINES. . voe s . .. a2 3,137 fino L 11,641 1,835
35aiePt MACHINING CENTERS « « » L . .. 101 10,006 2,518 ann 46,668 10,128
ALL OTHER METAL CUTTING AND METAL . .. a9 2,747 3 7] 7 7,78 1,871
FOURTH QUARTER 1971
METALWORKING MACHINERY' TOTALe & » ¢ & & & & 4 o @ M 39,939 9,087 a81 107,700 23,188
BY TYPE OF NUMERICAL CONTROLI
POINT=TO=POINT POSITIONINGs o o o o o o o o o & » 4 s ¢ 104 10,593 2,078 146 30,290 8,023
CONTINUOUS PATH ACTIVATED BY TAPE OR
PUNCH CARD o+ o o o 9 o # 6 ¢ s o o 5 ¢ 8 o o 8 2 0.3 228 28,473 6,818 415 76,598 18,880
DIAL OR PLUGBOARD TYPE OF PRERECORDED
MOTION PROGRAM CONTROL + o« o o & & o o s o o & & = o @ 1 573 176 10 a1z 178
BY TYPE OF MACHINES:
3561100 BORING MACHINES » 4 o & ¢ ¢ o o ¢ s s 0 8 s & 8 00 ¢ ™ 4,899 1,142 2 23,720 4,981
3541200 DRILLING chﬂl‘s PR N BRI T T SR R T T B R T S ¥ 2,782 513 ¥ 3,184 P
3541500 LATHESs + O I R R I T 11 11,266 3,298 213 37,530 9,916
35416080 MILL:NG uncn:nn. R TR T T TN A VIR SR SR S N 32 4,450 ] 7 8,787 1,221
35418PT MACHINING CENTERS & o » # & » » & % » % & 8 % ® 3 & & @ 104 13,323 2,781 17 0,884 G,M
AShssss ALL OTHER METAL CUTTING AND METAL FORMING , « « « «+ + » a3 3,219 A1 ur 3,786 ANB

» REPRESENTS A COMBINATION OF CODES,

NC SCENE, July 1973




- el TR e
ol ALY SWRWLE s

Your conference theme, “NC/CAM-
Profits for the 70s,” is particularly
well-chosen. The restoration of profit-
able growth is the industry’s number
one priority in the 70s, and if your
theme, and this conference, contribute
to the accomplishment of this profit-
oriented objective, your 10th anniver-
sary will have been a key milestone,
indeed, in the industry’s progress to-
ward the promising era of computer-
aided manufacturing.

PROFITS FOR
THE SEVENTIES

ATSEER L~ I T e

CAM, or more accurately, the com-
plete control of manufacturing
through automation, is a goal that all
of us believe in, and one we all believe
to be possible. A more complete estab-
lishment of NC in manufacturing must
come first, however, and there are
short range actions we all can take.
now, to help our businesses produce
profits through NC.

I am optimistic that we will take
these steps and that we will accom-

e — S

Keynote Address

NCS Tenth Conference
April 15-18, 1973

New York City

plish this profit objective. My opti-
mism stems from the fact that, in this
industry’s short history, unified action
by suppliers and users has always
produced results. To a very real ex-
tent, in fact, the industry’s history is 4
product of such unified action. Il's;t_
product of the ability on the part of
all the industry’s various operating
elements—its control suppliers; its ma-
chine tool builders; its support parl-
ners who supply computers, peripher-

NC SCENE, July 1973
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als, and software; and its customers—
those who purchase and use NC—to
work cooperatively with one another
and to convert these cooperative ef-
forts into optimum benefits for all. If
this cooperative spirit can be harnessed
in the direction of improved profits,
CAM and the fully automated factory
are sure to follow.

Just how far this spirit has brought
the industry to date can be seen from
a briel look at the technological ad-
vancements in the iffdustry’s hardware
and software in the brief span of only
18 years. This is a history that encom-
passes some of the most creative tech-
nological work done in manufacturing,
and for this reason, it’s a history worth
repeating.

Before 1955, of course, there was
no NC. There were experiments with
tracer control and record-playback,
and there was the work done at M.LT.
for the U.S. Air Force's Air Materiel
Command. It was not until 1955,
however, that all of this work culmi-
nated in the introduction of the first
commercial NC unit—a Sundstrand
lathe using control made by General
Electric.

By 1957 NC had become a more
practical commercial proposition; and
in that year, simple, standardized, two-
and three-axis positioning control was
introduced.

A year later another new concept
called the machining center was un-
veiled, and this was a machine tool
designed from the ground up by Kear-
ney and Trecker, specifically for nu-
merical control operation. At this
point NC was on its way to becoming
a way of life in the machine tool
industry.

Two years later, and only five years
after the first commercial unit, NC
entered a second technological genera-
tion when solid state control was
introduced.

By 1964 additional advancements
had been realized, and the industry
had its first low-cost, limited-option
contouring control.

In 1967 Technology Generation
No. 3 began and controls using inte-
grated circuit technology made their
appearance.

NC SCENE, July 1973

It is time to strike
a new balance be-
tween technologi-
cal creativity and

profits.

A year later user interest began to
develop in another new concept—that
of using a computer to distribute path
data to several NC machines operating
as a group. By 1970 this concept, too,
had become a reality, and direct nu-
merical control was a feature of the
1970 NMTBA Machine Tool Show.

This Show also marked the advent
of . the first computer numerical con-
trols, and these controls have been
applied to a number of different ma-
chine tools since.

And while the industry’s hardware
was advancing, its software and sup-
port capabilities have not been far
behind.

In software, again, the Air Force led
the way, and it was work done
through the Aerospace Industries As-
sociation, involving M.L.T. and 21 pio-
neering industry partners, that pro-
duced APT, the forerunner of all NC
programs.

By 1960 APT had reached pro-
duction system status, and work done
with this program, and with ADAPT,
enabled the industry, in the early 60s,
to control what was becoming a trou-
blesome proliferation of tongues. The
thrust at this time became one of
concentrating on language capability
as opposed to language compatibility,
and one of making whatever language
or program was used a servant rather
than a master. Major contributions
during the period, from suppliers and
users alike, included: sculptured sur-
faces, family of parts programming,
and the industry’s first generalized
post processors.

Programming itself spawned yet
another category of industry partners
over the period, and these were the
various software and support houses,
both computer-owned and independ-
ent, which responded to the industry’s
neéds in the area of computer-assisted
programming.

In this field, M.L.T. was in on the
ground floor again, working with the
Department of Defense, and so was
Dartmouth. In 1964 G.E. and Dart-

mouth established the feasibility of
remote data processing by effecting
the first practical communication link
between a local teletype and a remote
computer. While this data link was
first used in the processing of engi-
neering data, it was less than a year
before the wuseful innovation had
spread to NC programming and NC
tape preparation.

Time sharing was a viable commer-
cial proposition by 1965, and since
that time the number of companies
capable of providing economical pro-
gramming, and programming support
services, has increased at a rapid rate.

What all this history confirms, I
believe, is that when a healthy spirit of
partnership and cooperation is oper-
ating in the numerical control in:
dustry, there is literally nothing that
cannot be accomplished.

The NC products and services that
this industry has created have freed
man from the limits previously im-
posed on him by his ability to turn a
lead screw. They have made possible
design parameters previously con-
sidered beyond his reach. They have
multiplied his productive capability;
and beyond this, they have given to us
all an unprecedented opportunity to
exercise control over the entire manu-
facturing process.

Despite all this, however, there is
much that remains to be done, and a
hard look at the realities of the current
industry situation bears this out.

First of all, despite the proven
worth of NC, domestic shipments of
numerically-controlled machine tools
have declined at a rate of 17 per cent
per year over the past five years, and
this compares with a positive growth
rate of 34 per cent per year, which
existed in the prior eight years.

While some attempt has been made
to explain this dramatic deterioration
in performance by pointing to eco-
nomic factors beyond our control,
specifically, the recession in the ma-
chine tool industry at large, it's diffi-
cult to accept this as the entire root of
the problem.

It is a fact, after all, that only one per

continued next page
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Commitment to
NC is not enough
— it is the comr-
mitment to make
NC pay that
counts.

PROFITS continued

cent of all the metalcutting machine
tools in America are presently numer-
ically-controlled—21,000 machines out
of a possible two million, and this low
level of market saturation suggests that
the NC industry should have been able
to generate orders, even in the face of
lower levels of available business, by
simply increasing its share of the num-
ber of tools shipped. This is how the
industry grew in every year from 1959
through 1967.

There was also the opportunity to
turn to the nonmetalcutting applica-
tions of NC, and this is an opportunity
to which the industry can turn for
business at all times. The feasibility of
such applications as spot welding, coil
winding, glass cutting, wire wrapping,
and circuit testing has been well-estab-
lished, and yet these markets have
been even less well-penetrated.

The history of our recent recession
shows also that NC shipments in met-
alcutting actually declined before the
market dropped, and despite a modest
rebound during 1971 and 1972, the
industry does not today enjoy the
penetration of metalcutting shipments
that it did in 1967.

Simultaneous with this decline in
market penetration, there has been a
deterioration in the profit levels of
some of the industry’s key machine
tool builders, and a deterioration as
well in the profits of some of its key
hardware and software suppliers. This
is another economic warning cloud of
signifieance.

Finally, the industry’s most attrac-
tive new hardware offerings, DNC and
CNC, have not grown as predicted.
Users have found it difficult to justify
the price tags involved, and this is due
in some part to the fact that benefits
projected for previously initiated NC
projects have not materialized. It is
also due to the fact that users col-
lectively are digging in their heels
about adopting these new concepts
before they first prove to themselves

that the benefits of concepts already
purchased can be realized. As a manu-
facturing engineering acquaintance of
mine put it: “How can I afford to
embark on a new level of sophisticated
machinery when I know that a high
percentage of the NC machines I have
on the floor now are not being used as
effectively as they should be?”

What then do minimal market pene-
tration, declining profits, and a slowing
in the rate of acceptance of new
products add up to? What are the
implications for suppliers? What are
the implications for users? What is the
“something more™ that’s needed?

Taking these questions one at a
time, I believe that the basic need
conveyed by the current situation in
the industry is this—that it is time to
strike a new balance between the
technological creativity of which the
industry has been so proud in the past
and the profits and growth which are
so badly needed for the future.

For suppliers this means a renewed
dedication to the economic imperative
that profits now are the key to success
in the future. I do not mean to imply
that suppliers in the industry will, or
should, relax their efforts aimed at
technical progress. This work must
continue. What I am suggesting, how-
ever, is that the focus of suppliers’
work should be increasingly directed
toward what is needed, rather than
what is possible, and toward the devel-
opment of new, cost-effective ap-
proaches to solving manufacturing
problems, This is the industry’s justifi-
cation for being.

The implications for users are
equally clear. These are—first, a re-
newed dedication to the fuller exploi-
tation of hardware and software now
available; and second, the development
internally of a capability to accom-
modate and digest the technological
advancements yet to come.

The degree to which both suppliers
and users respond will go a long way in
determining just how richly the in-
dustry shares in the profits sure to be

available, and I would like to look
now, at how one of these groups—the
industry’s users—might respond. Gen-
eral Electric, for instance, has over
1,000 NC machines operating in more
than 100 manufacturing locations.
Some of the G.E.'s experiences with
NC may be helpful to others in gener-
ating new levels of productivity and
profits.

Before discussing these experiences,
it might be helpful if I give you some
examples of the various components
within General Electric from which
they have been drawn.

The first of these is the company’s
Evendale, Ohio, Aircraft Engine facil-
ity, where more than 185 NC ma-
chines are probably the highest con-
centration of NC within one factory
anywhere in the world.

At Evendale, one of the principal
uses of NC machine tools is that of
machining parts for the CF 6 engine
used on the DC 10. The outer com-
pressor casings and the integral rotor
spool provide examples of engine parts
whose present design and configur-
ation were literally impossible before
NC.

NC is also used at Evendale to
effect dramatic savings in production
cycles on such applications as electron
beam spot welding. NC positioners cut
positioning cycles in this application
by a factor of 20 to 1, and it is only
because of NC’s high-speed positioning
capability that the business is able to
realize the potential of this new tech-
nology and others like laser drilling.

At the company’s new steam tur-
bine plant in Charleston, South Caro-
lina, NC is used to reduce cycles and
tooling expense in the stub boring of
these turbine casings, and the work
done in planning for and supporting
NC at this plant has been given major
credit for a reduction in plant start-up
time.

Another plant which achieved fast
start up with NC is the company’s
$110 million Greenville, South Caro-
lina, gas turbine plant. Here, such
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success was experienced with the 17
NC machines in the division’s original
plant that its recent expansion there
included 25 more NC machines. By
using standardized tape format and
command codes, the plant is able to
run all 25 of these using only two post
Processors.

At Schenectady, the older turbine
manufacturing plants have also in-
vested heavily in NC. Here, these high
pressure turbine shells, and these tur-
bine buckets, as well as rotors and
other parts, are machined by NC in
applications which shorten cycles, re-
duce tooling expense, and produce
better quality.

Success in applying NC at G.E. has
not, of course, been limited to high-
value, low-volume items, nor has it
been limited to machining alone.

At the company’s plant in Bloom-
ington, Illinois, where there are 31 NC
machines, NC is used to drill holes on
printed circuit boards prior to the
insertion of electronic components; it
is used to insert these components on
the boards; and it is used to test many
of the department’s finished products
as well.

The testing done on this solid state
logic module tester is of particular
interest. The rate of 100 tests per
second that is possible on this equip-
ment allows the business to test all
modules, completely and accurately,
in a cycle which could not have been
approached by conventional means.
The elimination of human decision
and sampling error has virtually elimi-
nated start-up failures in the field, and
this provides a new level of quality
assurance to customers.

Most manufacturing components in
General Electric are using NC, and
there are also a number of nonoper-
ating components within the company
which have been important to the
spread of NC.

Primary among these is the com-
pany’s Machinery Development Labor-
atory in Schenectady headed by Dr.
W. W. Gilbert. This is a name that is
familiar to many of you—he’s an NCS
member, and he's one of the industry’s
acknowledged experts in the general
area of machining. The way in which
Dr. Gilbert and his people help G.E.
make NC pay is by conducting early
missionary work with new NC equip-
ment, and by selling the benefits of
NC to the company’s operating conr
ponents. They have successfully ful-
filled this mission by stressing “*hands-
on” demonstration, by conducting
hardware evaluation by way of actual
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part production, and by supporting
the operating components with ex-
tensive training and machine support
services.

A second such operation is the
company’s Computer Application Op-
eration; This operation is charged with
finding ways of using the company’s
$250 million worth of installed com-
puters to support NC.

The company’s Automation Equip-
ment Operation is active in the area of
machining aids and was responsible for
the development of a form of adaptive
control now used with NC in the
company’s Schenectady turbine plant.

The focus of sup-

liers’ work
should be increas-
ingly directed to-
ward what is
needed rather
than what is pos-

sible.

A company organization which aids
in efforts to make NC pay is GENCA-
the General Electric Numerical Con-
trol Activity. This is an organization of
approximately 500 company engineers
and is, in effect, G.E.’s internal Nu-
merical Control Society.

There are three basic principles of
successful NC use that the varied ex-
periences of these components have
developed.

The first of these is that commit-
ment to NC is not enough—it is rather
the commitment to make NC pay that
really counts.

Second, it is not critical to the
success of an NC project that it be
solved in a specific way technically.
What is important is that the problem
does get solved, and in a cost-effective
manner.

Finally, the success or failure of
any NC project is a direct function of
the quality and extent of the advanced
planning done for the project, and this
includes the planning done for the
complemen tary resources which all NC
projects require.

All of these principles are so funda-
mental and so obvious that they might
not even be worth repeating. I can
only suggest, however, that adherence
to these basic principles will help
establish NC more broadly in the

nation’s over-all manufacturing pro-
cess.
With this as a backdrop, look now
at several ideas concerning successful
NC project planning.

I warn you, these ideas, also, will be
obvious and fundamental. But they are
critical to the profit objective, and for
this reason, they merit the renewed
attention of all of us.

The first step in the successful
planning of any NC project is that of
establishing whether or not the prob-
lem in question is best solved by NC.
The user wants to make money, not
chips, and his first question should be:
Will an NC solution help make money?

The answer to this question is most
often found in the answer to two
additional questions:

® Have we properly defined our
needs?

® Have we thought through fully all
of the factors that determine
whether NC is the right answer?
Have we looked at product design;
size and complexity of workpiece;
value of workpiece; shape of part
to be produced, precision re-
quired; quantity to be manu-
factured, degree of repetition, and
the probable impact of these fac-
tors on equipment loading, mater-
ial handling, and factory layout?

And there are other questions,
too, once we've established that NC
is the correct answer:

® Have we solicited the cooperation
of a number of machine builders
in reviewing our application and in
helping us to optimize machine
function?

® After looking at the various op-
tions, have we selected the right
machine and the right machine
builder?

® And have we based this decision
on a detailed comparison of the
offerings available?

One often makes a better judg-
ment on machine suitability if he
worries about function first and price
and delivery second. It’s not that price
and delivery aren’t important; ob-
taining the best of these is imperative
once a machine has been selected.
Many projects have gone awry, how-
ever, when we’ve looked more at what
the machine would cost than at what

it could produce.
continued next page

RN ST - LA ep e e, - |




PROFITS continued

Having selected a machine and a
supplier, have we thoroughly docu-
mented what we, and he, believe to be
the equipment purchased, and have we
provided for an effective means of
establishing that this is what’s actually
been produced?

Here I'm talking about step-by-step
development of agreed-upon, detailed
specifications—electrical, hydraulic,
and mechanical, as well as agreement
on function, design, and construction
features. All of these are important,
and so are the acceptance test pro-
cedures to be followed, and the test
equipment to be used.

Attention to all of these factors can
save hours of machine debugging time
on the factory floor.

And before the machines are ship-
ped, we should ask if the necessary
attention has been paid to the physical
surroundings that this new investment
will occupy:

e proper foundation,
® proper power supply,
® availability of spares,

® availability of tools, and tool and
tape storage,

® workpiece mobility,

® operator mobility and competence,
® chip removal, etc.

These may seem to be mundane
considerations, but they are essential
in obtaining satisfactory and efficient
machine performance.

And with regard to tooling and
workpiece, are methods and part plan-
ning complete? Tools and tapes over
the life of the machine are often as
expensive as the machine itself, and
these must be provided for and pro-
tected. They will only be protected if
necessary methods—professionally
conceived—and proper tooling—profes-
sionally planned—are available when
the machine is put into production.

And what about parts programs?
Are they available and in a language
we'll understand? Has provision been
made for necessary preprocessors and
post processors? Is appropriate com-
puter assistance available to the pro-
grammer? Is the programmer himself
equal to the task?

Remember that the kind of individ-
ual needed for programming is very

10

often not the design engineer who is
apt to lose interest once he’s mastered
the language; you may be better off
with a more meticulous and method-
ical type who’s prepared to do some
fairly detailed work if that’s what’s
necessary for a successful program.

Another important person is the
maintenance man, and the need here,
as it is in programming, is to develop a
dedicated capability. Chances are this
also won’t be a professional engineer,
but it won’t be an average electrician
either. To do the job, be sure to geta
maintenance man trained in NC—not
just the senior man available.

You often make a
better judgement
on machine suita-
bility if you wor-
ry about function
first and price and
delivery second.

The training need extends to all of
those involved in the project—from the
manufacturing engineer who plans it,
to the machine operators and foremen
who will implement it, and to those
who will deal with its output—those in
production control, those in quality
control, and those involved in systems
work.

A final need is that of ensuring
management support at every level of
the organization. NC projects don’t
run themselves, and without top man-
agement support they will not suc-
ceed. As Warren Martin of Circle Tool
Company put it so well in a recent
quote in fron Age: “Every NC ma-
chine needs a ‘father,” It's not just
another tool under a foreman. It needs
somebody who really understands.”

If we don’t get this kind of under-
standing and support, individual pro-
jects won’t succeed. And if individual
projects don’t succeed, then the in-
dustry won't succeed in progressing
the advancement of its ultimate and
justifiable goal—that of making even
more dramatic contributions to im-
provement in the over-all manufactur-
ing process.

But if we get such understanding
and support, not only will existing

users experience more of the benefits
of NC in the decade of the 70s, but
these benefits will be, at the same
time, made available to more users
than ever before.

When this happens and users experi-
ence

® better accuracy and repeatability,
® better control of feeds and speeds,

® fewer cutter problems and less
down time,

® reduced set ups and cutting time,

® greater time and cost predictabil-
ity.

® improved capability for meeting
commitments,

® reduced investment in floor space
and inventory.....

In short, when users experience flex-
ible automation resulting in better
quality, better cycles, and increased
output at lower cost. better profits,
for suppliers and users alike, will go
hand in hand, and these will lead, in
turn, to the development of new solu-
tions to our manufacturing problems.

The industry’s suppliers are already
showing that they are prepared to
respond, and their recent emphasis on
low cost, hard-wired controls, and on
more economic offerings of commer-
cial software and support services, are
expressive of this. These developments
are bringing NC economics within the
reach of even the smallest of small
shop users; and since shops with fewer
than 50 employees account for nearly
70 per cent of the domestic machine
tool market, these developments are a
major step in solving the industry’s
over-all market penetration problem

As this trend continues—as users
generally rediscover and exploit the
already available benefits of NC, and
as suppliers in tum make their new
products and concepts as cost effective
as those in popular use today, there is
no doubt in my mind that this in-
dustry will be back on its previous
track record of growth—that the
theme of your conference, “Profits for
the 70s,” will become a reality—and
that you will have many more anniver-
sary dates to celebrate in the decades
ahead.O]

Author Robert B. Kurtz is vice
president and group executive—In-
dustrial Group, General Electric Com-
pany.
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MANAGEMENT
GUIDE TO NC

No one concerned with any aspect of management
should be without this book. In fact, no one who
holds any position concerned with NC can possibly
afford to miss the wealth of information contained in
this valuable, hard-hitting guide. Here are the facts
about not only the advantages but the unexpected
pitfalls in justifying, organizing for, and using
NC—profitably.

Ten leading authorities candidly discuss Principal
Problems Facing the User; NC is a Business Tool;
Economics of NC Machine Tools;. Computer-Aided
Manufacturing for the Seventies; NC—What's it all
About? Computer Services for Management; Affect
on the Work Force—Union Problems; Management
and Design Aspects of Small Batch Production;
Introduction of a New NC Unit; and Data Retrieval
for NC Management.

Only a limited quantity will be available with this
first printing, and requests will be filled in the order
received. Don't miss out! Rush your order to
NCS—today!

MANAGEMENT GUIDE TO NC

Please send me ____ copies of the management guide.
{ )} My check for $ is enclosed. ( ) Bill me
{ ) Bill my company

Name

Company

Street

City

State Zip

Members: $7.50 Non-Members: $8.50
N. J. residents please add 5% sales tax.

No charge for postage and handling when order
accompanied by check (U.S., Canada, and Mexico
only). On all orders overseas please specify whether
seamail or airmail is desired.

Mail to NCS, P.O. Box 138,
Spring Lake, N.J. 07762

NC can make you more competitive.
Find out HOW and WHY at the special

NC JUSTIFICATION
SEMINAR FOR THE
SMALL SHOP

October 15- 16, 1973
Chicago Marriott Motor Hotel

Co-sponsored by Numerical Control Society
and Machine and Tool Blue Book

Many small shops throughout the country are improv-
ing their sales and profits without increasing their size
by introducing NC equipment to replace production
methods formerly used.

Their owners will report their experiences first-hand
at this unique seminar...explain how they got
started, detail pitfalls they encountered and over-
came, tell you exactly how NC has helped them to
become more successful than ever before.

All sessions will be practical “"how-to-do-it"" presenta-
tions . . . not complex theoretical discussions of the
state of the art. Set aside the dates and plan now to
attend. The future of your company may depend on

Detach and mail to NCS,
P. O. Box 138, Spring Lake, N. J. 07762.

Please send me full details on the NC JUSTIFICA-
TION SEMINAR FOR THE SMALL SHOP as soon as

available.

Name....ccosns

COMPANY .enriiiirarsrncsssesassessesessseassssassnsssssssssassssesnmsseses
e IO e - B e R e e

City, State, ZiP..iciueessesnmtsmasasiessiassssssssassisnsssinsssensasss
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NCS ORDER FORM

Books

B-1000. The Expanding World of NC.
NCS ninth conference proceedings. 35
papers, 428 pp,, ill., softcover., Most up-1o-
date and best coverage of NC technology
available, $9.95 members; $11.95 non-
members,

B-1001. NC 1971-The Opening Door to
Productivity and Profit. NCS eighth con-
ference proceedings. 33 papers, 486 pp., ill.,
softcover. Excellent, all-around NC refer-
ence and guide. $7.95 members: $9.95
non-membaers,

B-1002, NC—Management's Key to the
Seventies. NCS seventh conference proceed-
ings. 38 papers, 562 pp., ill., softcover. Ideal
NC text and reference, $5.95 members;
$7.95 non-members.

B-1003. Management Guide to NC. Pub. by
NCS. 101 pp., ill.,, 7 x 9, softcover. Ten
papers by leading NC authorities on justify-
ing, organizing for, and using NC—profit-
ably. An absolute must for middie and top
management. $7.50 members; $8.60 non-
members,

B-1004. Principles of Numerical Control.
By James J. Childs. 229 pp., ill,, hardbound.
Revised, second edition. One of the finest
introductions to NC available today.
$10.00.

B-1005. NC Guide. By R, Shah. 240 pp..
ill., B% x 11 5/8, hardbound. Heavily-illus
trated, definitive English-German-French
guide to all production aspects of NC,
$15.00

B-1006. NC Lexicon. By Y, H, Attiyate.
526 pp., ill., pocket-size, plastic bound.
Detailed, well-illustrated English-German-
Frenich dictionary of the majority of NC
terms, $12.00

B-1007. Programming for NC Machines. By
A, D. Roberts and R. C. Prentice, 256 pp.,
ill., hardbound. An excellent, down-to-earth
beginners’ text for manual parts pro-
gramming. $8.55

B-1008. APT Part Programming. By IITHI.
140 pp., ill., hardbound. Helpful and practi-
cal introduction to the concepts and
language features required for basic APT
part programming. $8.95

B-1009. Numerical Control of Machine
Tools. By H. E. Horton, 480 pp., ill,, 8 x 12,
hardbound. A practical and useful English-
German-French-Spanish NC dictionary.

$30.00
B-1010. Numerical Control. By Nils
Olesten, 646 pp., ill., hardbound, Compre-

hensive coverage of all aspects of NC from a
practical viewpoint, $24.95

Prices subject to change without notice.

B-1011. NC/CAM—Profits for the Seventies,
NCS tenth conference proceedings. 33 pa-
pers, illustrated, softcover, Outstanding col-
lection of timely, original, and valuable
information—the very latest in NC. $11.95
members; $13.95 non-members,

Courses

C-100. Basic NC Part Programming Course.
NCS correspondence course. Specific
answers and practical instruction in the art
of hand part programming for NC machines,
Hardbound, illustrated textbook, plus ten
lessons, $45 members; $55 non-members,

C-101. APT Part Programming Course. NCS
correspondence course. A thorough intro-
duction to the world of computer-assisted
part programming., Hardbound textbook,
plus eleven worksheets. $55 members. $65
non-members,

Miscellaneous

M-001. NCS Membership Pin. Handsome,
rich gold and deep forest green NCS logo
imposed on a globe. $1.95

M-002. NC Scene. Official publication of
NCS. Monthly magazine devoted exclusively
to NC featuring articles, NC bulletins,
Society news, and all items of interest to NC
readers. Free subscription to NCS members;
$12 US and Canada and $15 overseas for
non-members,

Detach and mail to NCS, P. O. Box 138, Spring Lake, N. J, 07762

ORDER FORM: Please send me the items circled below. My check for $

is enclosed:

Amount of Order $
N. J. residents add 5% tax on books and courses $
postage and handling $1.00 per order %

TOTAL $

Books: B-1000 B-1001 B-1002 B-1003 B-1004 B-1005 B-1006 B-1007 B-1008 B-1009 B-1010 B-1011

Courses: C-100 C-101

Name

Misc.: M-001 M-002.

Company

Street

City, State, Zip




NUMERIGAL GONTROL
production running

at a snail's pace?

The reason may be that the “heart” of your numerical control system, tape preparation, is holding
up production. Tape not ready when you are; tapes that have to be reworked to properly conform
to blueprints. Now you can cut costs with CMT's self-contained TAPE CENTER. No time sharing,
terminals, special hookups or costly retraining that can cut into your competitive edge.

To find out more about how you can control the cost and time of your Numerical Control process-
ing, write today for the TAPE CENTER Brochure or call Mr. Steve Moss, 201-748-7002 collect.

You can not afford not to!

.
* [ Send me your N/C TAPE CENTER BROCHURE.
.
e 1 Send the N/C MASTER PLAN.
.
cml e
- Company
Computer Machining Technology . Address
5 Lawrence Street Dept. B-2 < ;
< City State Zip
L]

Bloomfield, New Jersey 07003
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Ask LeBlond about
low-cost N/C programming
and support services

You can drastically reduce the costs of producing
machine control tapes, and at the same time increase

your programming versatility by calling N/C LTTP Systems
Division of LeBlond.

Any owner of N/C machines (regardless of make) can now
take advantage of LeBlond's unequalled experience in
computer-assisted programming and other N/C support
techniques.

Here's what N /C LTTP Systems provide to help you
improve the productivity of your N/C equipment:

1. The CYCLE/360 family of N/C processors, designed for
IBM 360 equipment using either DOS or OS. You can
select the best language for your requirements. Easiest to
learn, fastest to write, and quickest in processing part data.
2, Installation on in-house computers, at nearby service
bureaus, or on national time-sharing systems.

3. LeBlond remote batch processing.

4. Part programming service.

5. Postprocessors for lathes (2-axis continuous path),
machining centers (positioning or 2- and 3-axis con-
touring), turret punch presses, flame cutters.

6. Programming training (free to users of the above
services).

7. N/C Systems Engineering and Management consultation.
8. N/C Application and Process Engineering consultation.
9. N/C plotting and tape verification.

Put N/C LTTP’s brainware to work this week. Call or
write N/C LTTP Systems Division LeBlond, Madison at
Edwards Road, Cincinnati, Ohio 45208 (513 /351-1700).

Ask for new bulletin describing services

BIEBLOND




