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Our Preparat ions at  Hewlet t -Packard 
for  the  Inst rumentat ion of  Tomorrow 

To â€” hpâ€” Journal readers: 
T w e n t y - f i v e  y e a r s  a g o ,  w h e n  D a v e  P a c k a r d  a n d  I  b e g a n  

t o  d e s i g n  a n d  m a n u f a c t u r e  e l e c t r o n i c  m e a s u r i n g  i n s t r u  
m e n t s ,  w e  r e s o l v e d  o n  t w o  p r i m e  o b j e c t i v e s .  O n e  w a s  t o  
p r o d u c e  i n s t r u m e n t s  t h a t  c o n s t i t u t e d  t r u e  t e c h n i c a l  c o n  
t r i b u t i o n s .  T h e  s e c o n d  w a s  t o  p r o d u c e  i n s t r u m e n t s  t h a t  
e m b o d i e d  q u a l i t y  a t  m o d e r a t e  c o s t .  

A s  w e  n o w  l o o k  b a c k  a n d  d e t e r m i n e  t h e  e x t e n t  t o  w h i c h  
t h e s e  o b j e c t i v e s  h a v e  b e e n  a c h i e v e d ,  w e  f e e l  a  c e r t a i n  
s e n s e  o f  g r a t i f i c a t i o n .  M a n y  m a j o r  c o n t r i b u t i o n s  t o  t h e  
m e a s u r e m e n t  a r t  h a v e  b e e n  o r i g i n a t e d  a n d  i n t r o d u c e d  b y  

H e w l e t t - P a c k a r d ,  w h i l e  a t  t h e  s a m e  t i m e  o u r  o b j e c t i v e  o f  
' i n e x p e n s i v e  q u a l i t y '  h a s  b e e n  r e a l i z e d  w i t h  g o o d  s u c c e s s .  

N e v e r t h e l e s s ,  t h e r e  i s  a l w a y s  r o o m  f o r  i m p r o v e m e n t  
a n d  t h e r e  i s  a l w a y s  a  n e e d  f o r  p r o g r e s s  a s  t h e  f u t u r e  u n  
f o l d s .  W e  f e l t  t h a t  o u r  p r e p a r a t i o n s  a t  - h p â € ”  f o r  m e e t i n g  
o u r  o b j e c t i v e s  i n  t h e  f u t u r e  w o u l d  b e  o f  i n t e r e s t  t o  y o u ,  s o  
w e  h a v e  a s k e d  o u r  J o u r n a l  e d i t o r  t o  w r i t e  t h i s  a c c o u n t .  
W e  i n t e n d  t h a t  - h p â € ”  i n s t r u m e n t s  w i l l  m a i n t a i n  a n d  e v e n  
i m p r o v e  o n  t h e  s t a n d a r d  s e t  i n  t h e  p a s t .  

â€”  Wm.  R.  Hewle t t  

Fig. 1. Special -hp- designed meter-calibrating machine 
automatically calibrates indicating meters to 'A% ac 
curacy. Meter being calibrated faces inward on front of 

machine. 

\  

METER CURRENT Â» 
Fig. 2. Typical meter-performance curve (tracking devia 
tion characteristic) measured by -hp- meter calibrator 
(Fig. 1). Slightness of loop opening shows freedom of 
calibrated meter from pivot friction; lack of large anoma 

lies in curve shows freedom from stickiness. 

JL HIS spring, the Hewlett-Packard Company 
completed its twenty-fifth year as a designer and 
maker of electronic measuring instruments. Dur 
ing these twenty-five years, the electronics field 
has developed and matured almost beyond belief, 
as everyone knows. Twenty-five years ago, for ex 
ample, television and radar were in their infancy 
and transistors were not yet born â€” nor were 
many of the sophisticated devices that are now 
commonplace. And, of course, microwave equip 
ment and practice were essentially nonexistent, 
one hundred megacycles or so being the upper 
limit for the 'advanced' tubes and techniques of 
the times. 

The development of the electronics field as a 
whole in these twenty-five years has been matched 
by similar progress in the field of electronic meas 
urements and measuring instruments. During all 
of this time the practice and policy of the Hewlett- 
Packard Company has been and continues to be 
to bring into being only instruments that improve 
the practice and art of measurement through ad 
vances in accuracy, range, concept or convenience. 
Hence, instruments of our manufacture have, it is 
fair to say, had a responsible place in the techno 
logical progress of our country. Such past Hewlett- 
Packard instruments as the high-speed frequency 
counter, the resistance-capacitance test oscillator, 
the 700-megacycle voltmeter, and numerous 
others (see box) have greatly contributed to prog- 
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Fig. 3. Combinations of recent -hp- instruments showing 
flexibility of modular enclosure system designed and now 
used by -hp-. Enclosures are '/j, Y2 and full EIA rack width, 
are suited to bench, rack or, with special carrying covers, 

to field use. 

ress in the electronics field. Today, 
it is an ordinary and simple matter 
to measure frequencies up to several 
thousand megacycles with Hewlett- 
Packard frequency counters. It is an 
ordinary and simple matter to ob 
serve this same range of frequencies, 
or its counterpart in fast waveforms, 
at sensitivities of a thousandth of a 
volt on Hewlett-Packard oscillo 
scopes. It is equally simple to make 
automatic swept-frequency record 
ings in the microwave range with 
Hewlett-Packard microwave equip 
ment. And, incidentally, it was to 
communicate developments such as 
these to the combined electronics 
and electrical engineering profes 
sions that this Journal was begun 
by Hewlett-Packard some fifteen 
years ago. During that time -hpâ€” 
engineers have published herein a 
number of important and well- 
known papers, as exemplified by the 
accompanying listing. 

Because of the importance of 
measuring instruments and of the 
information they convey, the Hew 
lett-Packard Company has always as 
sumed a deep responsibility for the 
integrity of â€” hp- instruments. Thus 
it is that much care is taken at -hpâ€” 
to ascertain that â€” hpâ€” instruments 
operate within specifications, even 
to the point that environmental 
tests approaching those of military 

equipment are followed for all new 
instruments. And thus it is that 
â€” hpâ€” engineers assume a responsi 
bility for the measuring instruments 
that are their handiwork. 

When looking to the future, all 
can see that scientific and technical 
efforts will continue to play an im 
portant part in human society. As 
these efforts progress and enter into 
areas presently undeveloped or 
unexplored, more sophisticated 
approaches, techniques and instru 
mentation are certain to be re 
quired. All past experience shows 

that instrumentation has been fun 
damental to technical progress, and 
the role of instrumentation will 
continue to be no less important in 
the future. 

When an instrument-maker looks 
to the future in the light of his re 
sponsibilities as well as in the light 
of ordinary prudence, it is obvious 
that he must make serious and well- 
founded preparations for discharg 
ing these responsibilities. Prepara 
tions must be made, for example, 
such that an engineering staff of 
suitable competence and diversifi- 

Fig. 4. Assembly area in â€” hpâ€” Associates manufacturing fa 
cility. â€” hpaâ€” was established in recent years to produce special 

semiconductor devices for -hp- and for industry. 
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cation is devoting its effort toward 
designing the instrumentation re 
quired for tomorrow. It must then 
be possible to manufacture such 
advanced instrumentation. Since 
this will undoubtedly require new 
and imaginative manufacturing 
techniques, it becomes necessary 
that the manufacturing staff be pre 
pared and qualified to apply and, 
if need be, generate such techniques. 
And, thirdly, steps must be taken so 
that the knowledge and application 
of this instrumentation can be 
adequately disseminated by a sales 
engineering staff to those in the 
technical and scientific field who 
are dependent on instrumentation 
for quantitative information. 

- h p -  R E S E A R C H  A N D  
D E V E L O P M E N T  

At Hewlett-Packard the engi 
neering program has always been 
guided by a philosophy that has two 
points of interest here. One is that 
the engineering work has been 
strongly product-oriented. The sec 
ond is that â€” hpâ€” engineering has 
been conducted while maintaining 
a close liaison between design engi 
neers and the â€” hpâ€” field engineers 
who have the normal day-to-day 
contact with instrument users. This 
arrangement has the important ad 
vantage that open channels of com 
munication are maintained between 
those who use instruments and those 
who design them. As a result, â€” hpâ€” 
design engineers have always had a 
high degree of awareness of the 
needs of instrument users. Emphasis 
has thus been maintained on the 
end products, resulting in instru 
ments that are flexible in purpose 
and suited to the user's needs. 

The design effort at â€” hpâ€” has tra 
ditionally been divided along prod 
uct lines, but several years ago as the 
design groups became larger the 
grouping was done in a more formal 
way. Related groups were formed 
into laboratories that were each 
wholly composed of generic in 
strument design groups. Such an 

S O M E  M A J O R  - h p -  I N S T R U M E N T  D E S I G N S  

Resistance-Capaci ty  Test  
Oscillator (1 939) 

I -Me Sensitive Voltmeter (1 941 ) 
Portable Frequency 

Standard (1943) 

700-Mc Vol tmeter (1 946) 
Cont inuous-Coverage 

Audio Dis tor t ion Analyzer  (1946)  
FM Monitor  (1 947) 
1 800-4000 Me Direct-reading 

Signal  Generator  (1947)  
1 0 cps- 1 0 Me Test Oscillator ( 1 948) 
Mi l l i -M ic rosecond 

Pulse Amplif ier (1 949) 
Parallel-Plane Slotted Line (1949) 
.07-10 Microsecond 

Pulse Generator  ( I960)  
1 0-500 Me Signal Generator ( 1 950) 
VHF Impedance Br idge  (1950)  
H igh-Speed Frequency  Counter  

(1951) 
Interchangeable-Sect ion 

Waveguide Slotted Line ( 1 95 1 ) 
Low-Frequency Funct ion Generator  

(1951) 
Prec is ion Mul t i -Hole 

Direct ional  Coupler  (1952) 
100-Mc Frequency Conver ter  

(1953) 
P rec i s ion  Wavegu ide  A t tenua to r  

(1953) 

4-Mc Sensi t ive Vol tmeter (1954) 

Microwave Ref lectometers (1954) 
High-Frequency Transfer  Osci l la tor  

(1955) 
H igh-D i rec t i v i t y  Coax ia l  

Direct ional  Couplers (1955) 

arrangement achieved greater en 
gineering depth since the design 
engineers achieve a degree of spe 
cialization on a particular type of 
instrument. They are thus better 
equipped to contribute to instru 
ment development. The arrange 
ment has proved effective and is 
expected to continue into the fu 
ture. Hewlett-Packard frequency 

The Balanced Resistance- 
Capaci tance Osci l la tor  (1955)  

Fast Digi tal  Recorder (1956) 

Microwave Sweep Osci l la tor  (1957) 

Au toma t i c  No i se  F i gu re  Me te r  
(1958) 

Dig i ta l  Delay Generator  (1958)  

DC Micro  Vo l t -Ammeter  (1958)  

Current -L imi t ing Trans is tor ized 
Power Supply (1958) 

Clip-On DC Mil l iammeter ( 1 958) 

A u t o m a t i c  D c - M i c r o w a v e  
Calor imetr ic  Power  Meter  (1958)  

Vo l tage- to-Frequency 
Converter (1 958) 

Au tomat i c -Rang ing  DC D ig i ta l  
Voltmeter (1 959) 

50 Kc-65 Me S igna l  Genera tor  
(1959) 

W i d e - R a n g e  C l i p - O n  
Ac  Cur ren t  Probe  (1959)  

20 cps-50 Ice High-Selectivi ty 
Wave Analyzer (1 959) 

VHF Sampl ing  Osc i l loscope ( I960)  

High-Precis ion 
Frequency/Time Standard (1961)  

Noise-Reject ing DC 
Digital Voltmeter (1 96 1) 

RMS-Responding 1 0-Mc Vol tmeter  
(1963) 

Nanosecond Osci l loscope (1964)  

0-50 Me Frequency Synthesizer 
(1964) 

3000  Me Frequency  Conver te r  
(1964) 

M ic rowave  Spec t rum Ana lyzer  
(1964) 

synthesizers, sampling oscilloscopes, 
high-frequency converters and many 
others are examples of contribu 
tions made by these consolidated 
groups in recent times. 

With the passage of time and a 
progressive growth in the -hp- en 
gineering effort, considerable sup 
port engineering in the nature of 
advanced work groups has now been 
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Fig. 5. Assembly area in -hp-'s Loveland, Colorado, plant for 
taut-band meters now being used in some -hp- instruments. 

added to the overall -hp- engineer 
ing program. The support groups 
can be divided into two general  
classes, one consisting of laborato 
ries that perform work common to 
two or more of the product-design 
groups or work of a nature required 
only occasionally by the product 
groups. Several such common-sup 
port laboratories exist at Hewlett- 
Packard and range from several  
chemistry laboratories through spe 
cialized electrical groups to special 
physics groups. 

The second support  effort  per  
forms long-range development on 
concepts which may not be appli 
cable to a specific instrument group 
or on which the development time 
or development outlook may not be 
suited to a product group. Coherent 
optics,  beam tubes,  and electro- 
acoustics are examples of this sup 
port effort. 

With a view toward the future 
and toward the potential  applica 
tion of semiconductor and related 
sciences, a facility was established 
at â€” hpâ€” some ten years ago to de 
velop and produce the specialized 
semiconductor devices that were be 
ginning to appear promising for  
instrumentation. Three years ago, 
as the number of devices developed 
in this facility became larger and 
as some of the devices began to 
find application by outside groups, 

the facility was expanded into a 
much broader effort in the form of 
-hp's- affiliate, â€” hpâ€” ASSOCIATES. 
Today, the â€”hpaâ€” solid-state devel 
opment facility comprises several 
superbly-equipped advanced labora 
tory  groups  which  have  demon 
strated proficiency in solid-state 
technology. 

The complete -hp- research and 
development effort  presently in 
cludes some twenty-five different 
laboratories which provide the spe 
cialized work needed in developing 
the instrumentation of today and 
the immediate future. The work of 
these groups embraces a broad sec 
tion of technical disciplines ranging 
from the development of circuits to 
the development of complicated sys 
tems, from the development of neon 
lamps to the development of electro 
luminescent devices, and from the 
development of basic transducers to 
the development of advanced solid- 
state devices. 

ENGINEER 
DEVELOPMENT 

Any plan of preparedness for the 
future must include a program for 
the development of engineering per 
sonnel and this has not been over 
looked. Ten years ago a program was 
established with Stanford Univer 
si ty whereby qualified graduate 
engineers employed at -hp- could 
advance their education on a part- 

t ime  bas i s .  Under  t h i s  p lan  -hp -  M  

allows time off for class attendance â„¢ 
and reimburses the 'student' for one- 
half his tuition and book charges 
upon completion of the course. 

The results of the engineer-devel 
opment program have been signifi 
cant. Nearly 50 Master of Science 
degrees have been granted to â€” hp- 
engineers. In addition, three Engi 
neer and four Ph.D. degrees have 
been granted. Of these degree recip 
ients, all but eight are still employed 
by â€” hpâ€” . Currently, more than forty 
engineers are participating in the 
-hpâ€” Honors Cooperative Program 
to  fur ther  their  t ra ining for  the  
future. 

M A N U F A C T U R I N G  A N D  
E N G I N E E R I N G  

Much of what can be achieved in 
an advanced field such as instru 
mentation is inherently interlocked 
with the capability to perform spe 
cialized manufacturing. To produce 
advanced instrumentation, a sur 
prising number of specialized com- â€¢ 
ponents unavailable elsewhere must 
not only be designed but also manu 
factured. Consequently, specialized 
manufacturing capability is pres 
ently required, and will certainly be 
needed for the future as well. 

Over a period of time substantial 
effort has been expended toward es 
tablishing a capability for designing 
and producing specialized compo 
nents. Because of this capability it 
has been possible to produce a num 
ber of well-known instruments not 
previously available. One example 
i s  the  DC Micro  Vol t -Ammeter  
which measures dc voltages as small 
as 1 microvolt and currents as small 
as 1 micro-microampere through 
the use of special photo-conductors 
designed and developed in the â€” hp- 
laboratories. Another example is 
the high-frequency converters used 
with frequency counters to measure 
frequencies up to several kilomega- 
cycles .  These  were  made poss ible  ^B 
th rough  the  des ign  and  deve lop-  â„¢  
ment in the â€” hp- laboratories of 
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Fig. 6. In-house developed ultraprecision air-bearing 
spindle has been used with numerical-control machine 

tools to drill complex arrays of precision miniature 
holes. Line across right photo is human hair strand. 

the step-recovery diode. The display 
storage feature first introduced on 
â€” hpâ€” counters was also made pos 
sible through the development of 
â€” hpâ€” photo-devices. 

A fourth and most important ex 
ample is the development in the 
â€” hpâ€” laboratories of the servo-cali 
brating machine for calibrating in 
dividual meter movements with a 
speed and accuracy much superior 
to that previously known. This in- 
house-designed and in-house-built 
machine automatically calibrates 
meters in a few minutes' time to an 
accuracy of much better than 1%*. 
At the same time the machine pro 
duces a quality-related signal that 
permits previously undetectable 
pivot-roll or stickiness in the meter 
movement to be examined in very 
great detail. The machine is now be 
ing used to calibrate the special taut- 
band type meters that are presently 
being used in a number of â€” hpâ€” 
instruments. These meters have a 
torsion type suspension that avoids 
conventional bearings altogether. As 
calibrated with the servo-calibrating 
machine, the taut-band meters make 
available to the engineering profes 
s ion measuring equipment  with 
meter performance and accuracy 
unavailable a short time ago. Accu 
racies of 0.1% to 0.2% for these 
movements are typical. 
â€¢Bernard  M.  O l i ve r  " Inc reased  Accuracy  i n  â€ ”  hpâ€”  
M e t e r s  T h r o u g h  S e r v o  C a l i b r a t i n g  M e t h o d s , "  H e w l e t t -  
Packard Journa l ,  Vo l .  12,  No.  7 ,  March,  1961.  

S O M E  N O T A B L E  A R T I C L E S  P U B L I S H E D  I N  T H E  
H E W L E T T - P A C K A R D  J O U R N A L  

Design Notes  on 
the Resis tance-Capaci ty  
Osci l lator Circui t  (1 949) 

The H igh-Speed Frequency 
Counter â€” A New Solut ion 
to  O ld  Prob lems (1951)  

Inexpensive Qual i ty (1951) 

Good Pract ice  in  S lo t ted L ine 
Measurements (1951) 

A Prec is ion Di rect ional  
Coup le r  Us ing  Mu l t i -  
Ho le  Coupl ing (1952)  

Tab le  o f  Impor tan t  
Transforms (1953) 

The â€” hpâ€” Microwave 
Re f l ec tome te rs ( l 954 )  

Some Ef fec ts  o f  Waveform on 
VTVM Readings (1 955) 

A Simple Precis ion System for  
Measur ing CW and Pulsed 
Frequencies up to 
1 2,400 Me (1 955) 

Square Wave and Pulse Test ing of  
Linear Systems (1955) 

Sputnik 's  Doppler  Shi f t  Measured 
and Recorded (1 957) 

Permanent  Record and 
Osci l loscope Techniques wi th the 
Microwave Sweep Osc i l la to r  
(1957) 

A n  I m p r o v e d  M e t h o d  f o r  
Measuring Losses in Short 
Waveguide Lengths (1 957) 

Noise Figure and 
I ts Measurement (1958) 

The  E f fec t  o f  ^ -C i rcu i t  Non-  
L inea r i t y  on  the  Amp l i t ude  
Stabil ity of RC Oscil lators ( 1 960) 

Improved Sweep Frequency 
Techniques for  Broadband 
Mic rowave  Tes t ing  ( I960)  

Increased Accuracy  in  
-hpâ€” Meters Through Servo 
Ca l ib ra t ing  Methods  (1961)  

The Present  At ta inments of  
Adjustable Power Suppl ies (1962) 

T ime Domain Ref lectometry (1964) 

A  New Per fo rmance  o f  t he  
"Fly ing Clock" Exper iment (1964) 

A  Measurement  o f  the  Zero-  
F ie ld  Hyper f ine Spl i t t ings of  
Ces ium 133  and  Hydrogen  
(1964) 
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Fig. 7. Aerial 

Special capabilities have also been 
buil t  up for  many other  special-  
purpose components such as quartz 
plates, special-characteristic preci 
sion resistors, transformers, tuning 
capacitors, special neon lamps, spe 
cial tubes, solid-state devices of a 
number of kinds, transducers, and 
others. 

L O W - C O S T  
M A N U F A C T U R I N G  

C A P A B I L I T Y  
In producing precision electronic 

instruments, it has been essential for 
â€” hpâ€” to be capable of producing 
needed special  par ts  and compo 
nents at low cost, despite the small 
quantities in which these parts are 
used. Otherwise, of course, the use 
of a few special components in an 
instrument would make the cost of 
the final product excessively high if 
not prohibitive. To achieve a low- 
cost manufacturing capability, an 
unusually wide variety of manufac 
turing methods have been incorpo 
rated into the â€” hpâ€” manufacturing 
facility. Metal etching, vapor depo 
si t ion,  s i l icone-rubber molding,  
plastic molding, die-casting, printed- 
circuit fabrication, spray painting, 
and plating are examples of present 
in-house manufacturing processes. 

A fabrication method of increas 
ing importance for low-cost fabrica 
tion in the â€” hpâ€” facility involves the 
use of 'numerical-control' machine 
tools. Several techniques have been 
explored and developed for employ 
ing these tools with other advanced 

view of -hp-'s Stanford plant in Palo 

equipment. This effort is probably 
most noticeable in the machining 
of castings. Considerable use is made 
of aluminum castings in -hp- equip 
ment,  and the use of numerical-  
control machining both reduces the 
cost of finished castings and makes 
their use more widespread because 
of lower cost. 

In-house generated techniques 
are also being used with numerical- 
control tools in some cases to per 
form otherwise-impractical  and 
even impossible operations. One ex 
ample of this is found in the use of 
an â€” hpâ€” developed air-bearing spin 
dle  which permits  ul t ra-precise 
drilling when used on conventional 
mills and drill presses. This spindle, 
which was described in a recent is 
sue of the Journal, has a run-out 
or  deviat ion from true round of  
only .000003". When combined with 
a numerical-control drill press, it 
has been used to drill matrices com 
posed of 4,000 such ultra-precise 
miniature holes in a working day. 

The numerical-control  tool  is  
widely recognized as a logical sup 
plement in manufacturing to the 
digital  computer in engineering 
work,  and this  combinat ion has 
been used for some time at â€” hpâ€” in 
a design-to-production relationship. 
Some time ago the â€” hpâ€” engineering 
and computer-programming group 
worked out a general computer pro- 

*  Edward  H .  Ph i l l i ps ,  "An  A i r -Bear ing  Sp ind le  fo r  H igh ly  
P r e c i s e  M a c h i n i n g , "  H e w l e t t - P a c k a r d  J t u r n a l .  V o l .  1 5 ,  
No.  7 ,  March,  1964.  

Alto, California. 

gram for solving the problem of the 
contours needed for a cam to trans 
late a nonlinear tuning character 
istic into a linear dial drive system. 
Needless to say, such cams must be 
precise and machining them by con 
ventional methods is very costly. 

The existence of this computer 
program and the avai labi l i ty  of  
numerical-control tools in the -hpâ€” 
manufacturing facility has reduced 
both the design as well as the fab 
rication of such cams to a routine 
matter. The drive variables for an 
individual new design are fed to 
the computer which produces the 
numbers for the tape of the numeri 
cal-control mill in a few minutes. 
The cams are then machined auto 
matically. A number of recent -hp- 
instruments employ drive systems 
using these cams and more are ex 
pected in future instruments. 

PERSONNEL 
DEVELOPMENT 

What is true about a need for the 
development of engineering person 
nel  in response to an advancing 
technology is also true of personnel 
in other groups including the man 
ufacturing group. In recognition of 
this, a broad program has been un 
der way for some years for develop 
ment of manufacturing personnel. 
In fact ,  at  least  six separate pro 
grams are available for various lev 
els of manufacturing personnel from 
assemblers through middle manage 
ment. In addition to programs de 
signed to advance technical knowl- 
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edge ,  p rograms  ex i s t  fo r  o the r  
development such as improving su 
pervisory skills. 

The broadest of the programs is 
one in which all employees at the 
main factory have the opportunity 
to  a t tend  an  evening  course  de  
signed for general employee devel 
opment. In another program courses 
have been given to test engineers 
and technicians to improve their 
technical knowledge as advances 
have occurred in the level of elec 
tronic techniques and devices used. 
A four-year, 8,000-hour apprentice 
ship program with related junior- 
college level instruction for machin 
ists and tool- and diemakers has 
resulted in 16 completions with 
nearly 40 men presently in training. 
An Educational Assistance Program 
separate from the Honors Coopera 
tive Program mentioned earlier is 
available to employees for work- 
related subjects. And all assemblers 
at the main factory have recently 
been given refresher courses to as 
sure a high level of understanding 
and workmanship. 

MARKETING 
As mentioned earlier, it  has al 

ways been considered essential at 
-hp- for the development groups to 
be well informed not only about 

present but also about future needs 
of instrument users. In recognition 
of this, one of the most important 
field functions assigned to the â€” hpâ€” 
marketing organization has always 
been to operate as an effective com 
munications link between the field 
and the â€” hpâ€” development groups. 
This is, however, but one of three 
major marketing-department field 
functions. The second is acquaint 
ing and training customers in the 
uses and application of new instru 
mentation as it is produced from the 
â€” hpâ€” laboratories. The third func 
tion is maintaining a suitable pro 
gram for instrument maintenance. 

With these functions in mind, the 
Hewlett-Packard field sales-engi 
neering staff has recently been more 
tightly consolidated into a single- 
representation group. We at â€” hpâ€” 
believe this step will provide a num 
ber of benefits to â€” hpâ€” customers. 
These benefits derive from the fact 
that the customer has available for 
consultation a sales-engineer whose 
full time is spent with â€” hpâ€” instru 
ments. This has the advantage that 
the sales-engineer becomes more in 
tensely trained in â€” hpâ€” instruments 
and is thus in a better position to 
advise of their application. He also 
acquires broader experience in the 

measurement problems that are in 
his field of expertise. 

It is of interest to note that vir 
tually every â€” hpâ€” field sales-engineer 
each year attends at the factory at 
least a one-week course in the theory 
and use of â€” hpâ€” instruments. This 
is, of course, over and above the 
training each receives when he en 
ters the field. This training ranges 
from several weeks to more than six 
months, depending on individual 
circumstances. 

All field sales-engineers also at 
tend monthly  t ra in ing sess ions  
given at field offices by factory per 
sonnel. Individual offices supple 
ment this with additional training 
sessions of local design. 

Field sales-engineering offices are 
now located in or near all of the 
industrial centers of the country â€” 
more than forty offices in all. Many 
of these have direct teletype lines to 
the main plant. Field sales-engineer 
ing offices are also located in many 
of the main centers in Europe. 

S E R V I C E  P R E P A R A T I O N S  

All equipment manufacturers are 
undoubtedly aware of a responsibil 
ity to assist in minimizing equip 
ment 'down' time, but it has always 

Fig. 8. Eastern Service Center at Rockaway Township, New 
Jersey, was recently established to facilitate repair and 

recalibration of -hp- equipment in eastern U. S. 
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been Hewlett-Packard policy to as 
sume this responsibility to the full 
est. 'Same day parts shipment' has, 
for example, long been in effect at 
â€”hpâ€”, and the -hp- service organi 
zation has been recognized for its 
effectiveness. 

A major step recently taken to 
prepare the â€” hpâ€” service organiza 
tion to render even more assistance 
in the days to come is the inaugura 
tion of two national service centers 
â€” one in northern New Jersey*, and 
the second at Palo Alto, Califor- 
niaf.  These centers are equipped 
to perform major repairs and to re 
calibrate virtually any of the instru- 

*  Hew le t t -Packa rd  Eas te rn  Se rv i ce  Cen te r ,  G reen  Pond  
Road,  Rockaway Townsh ip ,  New Jersey  07866.  
t  H e w l e t t - P a c k a r d  W e s t e r n  S e r v i c e  C e n t e r ,  3 9 5  P a g e  
M i l l  Road ,  Pa lo  A l t o ,  Ca l i f o rn ia  94306 .  

ments  manufactured  wi th in  the  
â€” hpâ€” organization. The existence of 
these centers can save the customer 
significant time if a major repair is 
required. They also shorten the de 
livery cycle on major repair parts 
since such parts are stocked at the 
centers. 

Over and above these advanced 
centers are the repair offices now 
maintained at some 25 cities in the 
United States, in one city in Can 
ada, and in several cities in Europe. 
These local service facilities are de 
signed to give a more individual 
handling of customers' service prob 
lems, to perform emergency repairs, 
and to have available the more com 
monly used replacement parts and 
operating supplies. Direct teletype 

lines from these field repair offices 
in the U. S. to teletype printers lo 
cated in the stockrooms of the na 
tional service centers are now used 
to implement the 'same day parts 
shipment' mentioned above. 

G O A L S  

It has always been the objective 
at â€” hpâ€” to produce instrumentation 
of high standards, and the present 
wide usage of â€” hpâ€” instruments is 
undoubtedly a measure of how well 
that objective has been met. It has 
also been an â€” hpâ€” objective to ren 
der a high standard of service. These 
continue to be Hewlett-Packard ob 
jectives for the future. 

-F. J. Burkhard 

Editor 

H E W L E T T - P A C K A R D  C O M P A N Y  

W i l l i a m  R .  H e w l e t t  D a v i d  P a c k a r d  

â € ”  h p â € ”  w a s  f o u n d e d  i n  1 9 3 9  w h e n  W i l l i a m  R .  H e w l e t t  
a n d  D a v i d  P a c k a r d ,  a s  c a n d i d a t e s  f o r  t h e  d e g r e e  o f  E l e c  
t r i c a l  E n g i n e e r  f r o m  S t a n f o r d  U n i v e r s i t y ,  j o i n e d  i n  a  
p a r t n e r s h i p  t o  m a n u f a c t u r e  e l e c t r o n i c  l a b o r a t o r y  m e a s  
u r i n g  i n s t r u m e n t s .  T h e i r  f i r s t  p r o d u c t  w a s  t h e  r e s i s t a n c e -  
c a p a c i t a n c e  t e s t  o s c i l l a t o r  w h i c h  H e w l e t t  h a d  j u s t  i n  
v e n t e d  a n d  p a t e n t e d .  B y  a p p l y i n g  t h e i r  p h i l o s o p h y  o f  
d e s i g n i n g  a n d  p r o d u c i n g  o n l y  i n s t r u m e n t s  t h a t  c o n t r i b  
u t e d  a n  a d v a n c e m e n t  t o  t h e  m e a s u r i n g  a r t ,  t h e i r  f i r m  
g r e w  u n t i l  i t  i s  n o w  r e c o g n i z e d  a s  a  w o r l d - w i d e  l e a d e r  i n  
t h e  m e a s u r i n g  i n s t r u m e n t  f i e l d .  T h e  f i r m  i s  a c t i v e l y  d i  
r e c t e d  b y  H e w l e t t ,  a s  p r e s i d e n t  a n d  d i r e c t o r ,  a n d  P a c k  

a r d ,  a s  b o a r d  c h a i r m a n  a n d  c h i e f  e x e c u t i v e  o f f i c e r .  B o t h  
m e n  a r e  a l s o  a c t i v e  i n  n u m e r o u s  p r o f e s s i o n a l  a n d  b u s i  
n e s s  a f f a i r s .  B o t h  a r e  h o l d e r s  o f  s e v e r a l  p a t e n t s  i n  t h e  
m e a s u r i n g  f i e l d  a n d  h a v e  h e l d  o f f i c e s  i n  t h e  I E E E ' s  f o r e  
r u n n e r ,  t h e  I R E ,  b o t h  b e i n g  f e l l o w s  a n d  H e w l e t t  b e i n g  
p a s t  p r e s i d e n t .  B o t h  a r e  t r u s t e e s  o f  S t a n f o r d  U n i v e r s i t y  
a n d  P a c k a r d  i s  a  p a s t  b o a r d  p r e s i d e n t .  B o t h  H e w l e t t  a n d  
P a c k a r d  h o l d  a  n u m b e r  o f  m a j o r  d i r e c t o r s h i p s  i n c l u d i n g ,  
f o r  H e w l e t t ,  t h e  J .  I .  C a s e  C o . ,  K e r n  C o u n t y  L a n d  C o . ,  
a n d  T h e  R A N D  C o r p .  D i r e c t o r s h i p s  h e l d  b y  P a c k a r d  i n  
c l u d e  G e n e r a l  D y n a m i c s  C o r p . ,  P a c i f i c  G a s  a n d  E l e c t r i c  
Co . ,  and  Un i t ed  S ta tes  S tee l  Co rp .  
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