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'E August 31, 1962
Security Guards

K. Olsen FROM Bob Lassen
H. Anderson

S. Olsen

L. Prentice

M. Sandler

R. Mills

K. Fitzgereld

B. Towle

We have reviewed several security agencies and Pinkerton's is our
first choice. They are more flexible, show a greater interest
and will be the easiest to deal with. Before we initiate a
security guard program we should meet as soon as possible to
establish the ground rules. All of our people should be notified
in advance and perhaps a meeting should be called to brief our
supervisors on this program.

The following are points of information and some suggestions which
can be used as a starting point:

1 The major purpose of the program should be to provide a better
personnel control by establishing tighter identification badge
and exit/entry procedures with the help of trained security
guards.

2. Cost per man hour - $2.35 (the difference in rates is neglig-
ible.

3. Each man should be fully trained.

4. Each man should be uniformed and unarmed .
S5a We should interview each man before he is accepted for duty.
6. Each man will submit a daily written report (this is a normal

part of their procedure).

7. Pinkerton's is unionized - they have a "no strike" clause in
their contract.

8. We should discuss the hours of duty, the number of guards
required, guard stations and periodic plant and exit/entry
checks.
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(b)

(c)
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(e)
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Two guards on each shift should be adequate initially.

A trouble spot could be between the hours of 5:00 P.M.
and 6:00 P.M. Pinkerton suggests we lock all doors at
5:30 P.M. and that all people leaving the building after
5:30 P.M. should be let out by the guard.

Another trouble area is during the hours of 7:00 A.M. to
8:00 A.M. This involves either a guard or a tight key

control for early arrivals.

One of the most important areas is our rather loosely

arranged evening work schedule. Pinkerton's suggest
that evening guards be given a list of all regularly auth-
orized second shift employees. In addition they should

be given a daily list of those people who have been auth-
orized to work that evening - this is the individual's
supervisor's responsibility.

our "extra" loading docks and so called common areas will
bear special attention. All of the agencies were concerned
about this.

BADGES

The various agencies felt that our present badge system is

satisfactory. Pinkerton's feels that we should make no
exceptions or special cases and that Visitors and Contractors
should turn in their badges daily. I am inclined to agree.

The Personnel Office is currently responsible for the ordering
and original issue of all badges.

Blocks of Visitor and Contractor badges have been issued to

the receptionists in Buildings 12 and 5. The receptionists

are responsible for the daily issue of all Visitor and Contractor
badges.

The Personnel Office still continues to issue all Temporary
and Permanent badges.

All badges are issued and received by written register.

Badges should be worn in a uniform place (left pocket or lapel
for men - waist for women).

The security guards will help to enforce the proper wearing of
badges.
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August 31, 1962
PRIMARY RESEARCH CENTER REPORT

H. Andersong Elsa Newman

John Gilmore suggested I read the "Primary Research
Benter" report.I gave you. He believes there is material
there for an article for DECUSCOPE either in the September
or October issue.

May I please have the report to work from? Wwhat dow
you think of the August issue? I missed your guiding
wisdom. Hope you had a nice vacation.
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QUALTY CONTROL INSPECTIOM REPORT D. Adams

8/30/62
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| DEFECT NOTED:

| The power insert printed circuit board had the -3 volt decoupling
capacitor in backwards,
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Paul Creen
FIRST MOTED BY:
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| ACTION TAKEM:

| The model was found to be wired wrong alsc. The model was
corrected and all the printed circuit boards in test, and all
901 panels in finished goods were sent back to production

to be corrected,
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INTEROFFICE
¥ MEMORANDUM

i DATE 8/30/62
suBJECT Program Library Progress Report
10 PDP Distribution List FROM BReverly Clohset

This memorandum serves as a progress report for the PDP-1
library from January, 1962 to September, 1962.

Table I lists the programs available to the DECUS members
in January, with reference to the types and quantities of
tapes, and whether or not a write-up existed.

The first major library project, therefore, was one of aug=-
mentation, Letters were written to users requesting copies
of tapes and/or write-ups and a complete survey of available
tapes at DEC was undertaken. Although DEC did not cover the
floor space it does now, this became quite a project. Tapes
were found in the computer room in file cabinets, tape trays,
envelopes, or just laying on a table. Various employees pos=-
sessed tapes and the problem arose as to which employee had
the latest and best version of a program. A list was made
of every tape known in the building and after consultation
with John Koudela, the tapes which potentially seemed to
have the most use to the library were duplicated and placed
in the files for later editing.

It was felt, at this time, that to have a well organized and
useful library, tape labels and program write-ups should be
standardized. It did not seem wise to develop completely new
ideas in these areas, but rather to improve upon existing
methods so that there would be literally no transition pro-
blem for the users.

The customary color coded labels for the various tape types
were used with a new color being added for MACRO Symbolic.
The colors assigned were:

Red - DECAL Symbolic

Blue - DECAL Loader

Yellow - Read-In-Mode

Lavender - FRAP Symbolic

Tan - Binary

Purple MACRO Symbolic

Green - Binary with Binary Loader
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The following items were suggested as useful information to
appear on the label:

Serial Number
Program Title

Tape Type

Starting Address
Registers Occupied
Sense Switch Settings
Arithmetic Precision
Tape Code

Standardization of write-ups became necessary due to the many
forms available. Many write-ups were in the permanent memo-
randum files and not even found in the library. Many write-
ups were written in paragraph form and left much to be desired
in specific information needed by the programmer, such as,
among other things, the operating procedure. On February 3, 1961,
a memorandum to the PDP-l1 Users was issued from Roland Silver
and Edward Fredkin. The subject was "Standard Formats for
Program Materials to be Distributed". Included in this memo-
randum was an outline for program write-ups that a number of
users had found helpful not only in describing but also in
studying the purposes and procedures of a program. This out-
line, with a few minor changes, was accepted as the standard
outline for the library and is as follows:

1. IDENTIFICATION

1.1 Serial Number; Program Title; Title Symbol (s)
(if any); Type

1.2 Author
1.3 Date
2, ABSTRACT

2.1 Purpose {one line)

2,2 Example of the calling seguence

2.3 Storage reguirements and approximate execution time

3. PROGRAM SUMMARY

3.1 Informal Description (a discussion of the program)
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3.2 Variables and Parameters (non-descriptive symbols
- should be assigned to each variable, e.g.,
q == quotient, r = remainder, etc.)

3.3 Type of Variables and Parameters {integer, fraction,
double length, etc.)

3.4 Example {a set of numerical values should be as-
signed to the variables with the appropriate values
for the functions,)

3.5 Formal Description (description of the procedure
that operates on variables to assign values to
variables, in ALGOL notation, if possible.)

4., USAGE
4.1 Procedure (how to operate or compile the routine.)

4.2 I/0 Devices Required

4.3 Switch Settinas (sense switches and test word
switches)

4.4 Miscellany (including special external equipment
required)

5. CALLING SEQUENCE
5.1 Informal Description (a brief, clear description)
5.2 Example (should refer to section 2.2)

5.3 Formal Description (included in this discussion is
the state of the machine at entry into the sub-
routine, definitions of words in the calling sequence,
the effect the execution of a particular word has
on the state of the machine, a description of the
available result, and the way in which the subroutine
returns.)

6. RESTRICTIONS

6.1 Subroutines Required
6.2 Registers affected outside memory block of program
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Machine oxr set-up requirements

Memory required outside program block {le.g., common
storage, sequence-break, jump cells set up)

Special Machine Status {e.qg.. sequence break mode
status, status of any secuence break channel}

Special Status Changes

Extexnal Symbols (e.g., origin or other symbols which
nust be defined elsewhere)

Program Halts (the value of the program counter at
a halt should be given)

7. PROPERTIES

7.1 External Svmbolg

7.2 Data Format

7.3 Accuracy (if appropriate)

7.4 Storage Eeguired

7.5 Execution Time (preferably in cycles)

7.6 Useful Constants (as defined within the program and
their addresses, relative to an external symbol if
pessible)

7.7 QOther Properties

€. METHOD

8.1 Principle of Program {description of how it works)

8.2 Algorxithm (should correspond to the procedure used
in the progran)

8.3 References (either to publications, or other program)

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS




Al Blumenthal of DEC suggested the following outline for test
program write-ups due to the different information necessary

° °

il
NOTES

8.1 Checkout Status

9.2 Program Listing

9.3 Miscellany

in diagnostic routines,

TEST PROGRAM WRITE-UP FORMAT

1,

IDENTIFICATION

1.1 Serial Number; Title; Reviszion Numbexr
1.2 Author

1.3 Date

ABSTRACT

2.1 Brief statement of purpose and important features
2.2 Memory requirements and execution time
2,3 Machine options required orx restricted
USAGE

3,1 Manual controls and indicators

3.2 Operating Procedure

3.3 FErrxor halts and diagnosing

MODUS COPERANDI

4,1 General Organization

4.2 Detailed Explanation

MISCELLANY

FPROGRAM LISTING

FLOW CHART

DIGITAL EQUIPMENT CORPORATION
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Rfter determining what could best constitute a basgic library,
considering what was presently available, a mass duplication
of tapes, on the prototype, resulted. Write~ups were edited
and in soms cases completely written, On March 12, 1962,
seventeen (17) DECUS Installation Members were recipients of
tapes and write-ups, and nine (9) Individual Members received
only the write-ups. This basic library, with a breakdown of
types of tapes sent, is included in Table XI. A small amount
of mathematics indicates that a total of 595 tapes had to be
duplicated to accomplish this service to the users group,

The service of the library to the users did not terminate at
this point. The basic library has been updated by the folw
lowing additions which have been distributed:

Addendums to: BBNel FRAP
DEC-3 FPC-8 to Concise for FRAP
MIT~1 DEC Debugging Tape (DDT)

Write-Ups for: DEC-16 Clear Hemoxry
' MIT-2 (to correspond with tape)

Tapes for: MIT-2 {latest verxsion)
MiT-3 MACRO Symbol Package
MIT-3 MACRO Fio-Dec

HMany DECUS Memwbers have had occasion to use the library in
requesting additional tapes and/oxr write-ups. An accurate
record of every tape or write-up distributed has been kept
by the librarian. Alsc, in this same mode, upon the issue
of a Construction Requisition for a PDP-l, a basic library
of software has been sent to the new DECUS Member,

To inforxm users of the progress of the library and keep them
up~to~date on software materials that had been available, a
column was written for the DECUSCOPRE containing brief sum-
maries of write-ups in the library.

The last fulle-scale project encountered was that of editing
and duplicating tapes and standardizing write-ups, The
condition of the libxary as of September 1, 1962, is listed
in Table IXI, As can bz seen the libraxy is in two sections.
The f£irst section contains programs which have been satis-—
factorily debugged and checked out and are therefore avail-
able for distribution. Secticon two contains programs, which
hopefully can be of some use to the brogrammers of DECUS, but
unfortunately have not been completely debugged and can not
be guaranteed,
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Every write-up now contained in the library has been re-

written, when necessary, so that all write-ups are in the
standaxd outline form.

A good working program for the library that can be of service
to a user, can be defined as one which contains both a sym-
bolic tape and write-up. In January, 17 programs met these
qualifications. In the ensuing months, symbolic tapes were

developed and write-~ups composed so that 31 programs are
now included in this category.

In closing, a f£final mathematical investigation shows a total

of 102 tapes in the library as of January as compared to 746
tapes in September,

NOTE:

The following abbreviations have been used in the column
labeled tape type of the tables:

D.S. = Decal Symbolic
D.,L, = Decal ILoader
F.8. - Frap Symbolic
HBL - Hi Binary Loader
RIM = Read-In-Mode
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TABLE I

PROGRAM LIBRARY (JANUARY, 1962)

Serial Title Tape No. of Write=Up
No. Type Tapes
ADA-1 Analyzer X
ADA~2 Frap Corrector X
ADA=~3 PRIM (Punch Read-In Mode Tape) x
ADA=4 Typewriter Inquiry Control X
ADA~-5 AID RIM 2
BBN=1 FRAP F.5., 1
BBN=1 FRAP HBL 7 X
BBN=~2 Typewriter Control D.S, 5
BBN=2 Typewriter Control D.L. 5
BBN=2 Typewriter Control F.8, S %
BBN=-3 Binary Punch and Load F.8., 8 4
BBN=6 Colossal Typewriter HBL 6 x
BEN=10 Multiply Subroutine (FXD-18) D.S. 4
BBN-10 Multiply Subroutine (FXD=18) D.,L, )
BBN=10 Multiply Subroutine (FXD-18) F.S. 5 X
BBN-11 Bit Manipulation Package x
BBN=12 Decimal to Binary Convexsion F.S. 2 ®
- BBN=13 Binary to Decimal Printout and F.S. 2 p 3
Punchout
BBN=15 Gaussian Random Number Generator x
BBN=-21 Trace D.S. 1
BBN=21 Trace D.L, 2
BBN=-21 Trace P.8, 1 x
BBN=22 P-Trace and Octype F.S. 4
BBN=-23 Random Number Generator D.S. i
{(Coin, Random, Ranmodn)
BBN=-23 Random Number Generator D.L, 1
{(Coin, Random, Ranmodn})
BBN=23 Random Number Generator F.S. 1 X
{Coin, Random, Ranmodn)
BBN~-25 Rotate Test F.S. 1
BBN=-27 Master Duplicator F.S. L}
BBN=31 Floating Point Package 5
BBN=32 Temporary-Storage Push-Down F.8. 1 x
BBN=33 Pen Tracker Routines F.S. 4 X
BBN-34 Display Line D.S. |
BBEN=~34 Display Line D.L, i !
BBN~34 Display Line F.S. 1
BBN~37 Character Display F.S. h ¢ x
BBN-4 3 Filter Computations P.B, 1 x
BBN=-45 Grid Plotting X
BBN-46 Punchoff F.S. 1
BBN~-46 Punchoff HBL 2 X



. TABLE I (CONTINUED)

Serial Title Tape | No. of Write-Up
No._ Type Tapes

BBN~47 Divide Subroutine {(FXD=-18) D.S. 1

BBN=-47 Divide Subroutine (FXD=-18) D.5s 2

BBN=47 Divide Subroutine (FXD-18) F.S, 2 X
BBN~50 Type, Punch, Display Decinal F.S. 2 X
BBN=54 Compare D.S. 1

BBN=54 Compare D.L, 2

BBN=-54 Compare P.8. 1 x
BBN-65 Single Precision Floating Point F.S. 1

BBN=65 Single Precision Floating Point RIM 1 X
BBN=~66 Kalah HBL 1 x
BBN~67 Debug HBL 2

BBN-500 Scope Raster r.S. 1

DEC=1 DECAL F 11 HBL 2

DEC=2 MAC (Master Subroutine Control) x
DEC-3 FPC-8 to Concise for Frap F.8, 1

DEC-3 FPC-8 to Concise for Frap HBL 1

DEC~6 Tape Punch Test F.8, : x
DEC=7 Typewriter Controlled Frap X
DEC=10 Read-In Mode Simulator X
DEC-11 Checkerboard Test -
DEC-12 Memoxy Addressing Test x
DEC-13 Read Binary Test x
DEC-14 Combined Reader and Punch Test x
DEC~15 Multiply Step and Divide Step Test X
DEC-16 Clear 4096 Word Mernory RIM 1




® TABLE II

BASIC DECUS PROGRAMMING LIBRARY FOR PDP-1

Serial Title Type of Tape Write-Up
No. Sent Sent
ADA-1 Analyzer HBL x
ADA-3 PRIM (Punch Read-In Mode Tape) RIM X
BBN=~1 FRAP (Assembly Program) F.S.
BBN=-1 FRAP (Assembly Program) HBL X
BBN=~-2 Typewriter Control D.S.
BBN=-2 Typewriter Control D.L, X
BBN-3 Binary Punch & Load Package (HI) F.S.
BBN=-3 Binary Punch & Load Package (MED, LO) P85, X
BBN-10 Multiply Subroutine (FXD-18) D.S.
BBN=-10 Multiply Subroutine (FXD-18) DL, X
BBN-12 Decimal to Binary Conversion (FXD-18) D.S.,
BBN=12 Decimal to Binary Conversion (FXD-18) D.L. x
BBN=-13 Binary to Decimal Printout and D.S,
Punchout (FXD~18)
BBN~13 Binary to Decimal Printout and D, L, x
Punchout (FXD-18)
BBN=46 Binary Punchoff and Loader D.s.
BBN-46 Binary Punchoff and Loader D.L. x
BBN~47 Divide Subroutine (FXD-18) D.S.
BBN=-47 Divide Subroutine (FXD-18) D.L. x
BBN-67 Debug HBL b 4
DEC-1 DECAL (Assembler) HBL
DEC-1 DECAL (Loader) HBL
DEC-3 FPC-8 to Concise for Frap F.S. x
DEC-5 Anytape Duplicator Verifier F.S, X
DEC-6 Punch Test F.S. X
DEC=11 Checkerboard Test (HI) F.S.
DEC=-11 Checkerboard Test (LO) F.S. x
DEC-12 Memory Addressing Test P8, x
DEC-13 Read Binarxy Test F.S. p 4
DEC-16 Clear 4096 Memory RIM
DEC-17 Instruction Test Programs RIM x
DEC-66 Simple Tape Control Program F.S. X
DEC-105 Divide and Multiply Test Using F.S. x
Random Numbers
DEC-106 Type-Out Type-In Test HBL
MIT-1 DEC Debugging Tape (DDT) HBL x
MIT=-2 Expensive Typewriter HBL X




TABLE IIX

PROGRAM LIBRARY (SEPTEMBER, 1962)

Serial

Title Tape | No. of | Write-Up
No, Type Tapes
ADA-1 Analyzer HEL 8
ADA~1 Analyzer RIM 8 x
ADA-2 Frap Coxrrector HBL 8 X
ADA-3 PRIM (Punch Read-In Mode Tape) RIM 8 x
ADA-5 AID RIM 6 X
BBN=1 FRAP (Assembly Program) P.S. 6
BBN-1 FRAP Concise Input HBL 8
BBN~1 FRAP Fio~Dec Input HBL 8 X
BBN=-2 Typewriter Control D.S. 8
BBN=-2 Typewriter Control D.L, 8
BBN-2 Typewriter Control F.S. 7 X
BBN-3 Binary Punch & Load Pkg. (HI) F.8. 6
BBN=-3 Binary Punch & Load Pkg. {(MED,LO) F.S. 6 x
BBN=4 Sound Learning HBL 8
BBN~6 Colossal Typewriter HBL 8 X
BBN=10 Multiply Subroutine (18-18 FXD Point) D.S. 6
BBN-10 Multiply Subroutine (18-18 FXD Point) D.L, 8
BBN~10 Multiply Subroutine (18-18 FXD Point) F.S. 5 x
BBN=-12 Decimal to Binary Conversion D.S. 9
BBN-12 Decimal to Binary Conversion D.L. 12
BBN=-12 Decimal to Binary Conversion F.S, 10 X
BBN=-13 Binary to Decimal Printout D.s. 8
and Punchout
BBN-13 Binary to Decimal Printout D.L, 6
and Punchout
BBN=~13 Binary to Decimal Printout F.S. [ x
and Punchout
BBN=-16 Histogram Subroutines HBL 8
BBN-21 Basic Tracing Subroutine D.s. 12
BBN=-21 Basic Tracing Subroutine D.L. 9
BBN-21 Basic Tracing Subroutine F.S. 8 X
BBN=-22 Complete Program Trace F.8. 8
BBN=2 3 Several Random Numbexr Generators D.Ss, 8
{Coin, Random, Ranmodn)
BBEN=-23 Several Random Number Generators D.L, 8
(Coin, Random, Ranmodn)
BBN=-23 Several Random Number Generators F.S, 8 ®
(Coin, Random, Ranmodn}
BBN-25 Rotate Test F.S. 7 X
BEN=27 Master Duplicator F.S,. 7
BBN-27 Master Duplicator HBL 8
BBN-32 Temporary Storage Pushdown F.S8. 8 x




TABLE III (CONTINUED)

Serial

Write-Up

Title Tape No. of
No. Type Tapes
BBN=-33 Several Pen Tracking Routines F.S. 6
(Delay)
BBN-33 Several Pen Tracking Routines F.S, 6
{Track Pen)
BBN=33 Several Pen Tracking Routines F.S. 6
(Pen-Spot)
BBN=-33 Several Pen Tracking Routines F.B, 6 X
(sprial)
BBEN=34 CRT Grid Plotting D.S. 8
BBN=34 CRT Grid Plotting D.L. 8
BBN=-34 CRT Grid Plotting F.S,. 8 X
BBN-37 CRT Character Display F.S. 8 X
BBN-40 Annotation Package HBL 8 X
BBN=46 Binary Punchoff and Loadex F.S. 6
BBN=-46 Binary Punchoff and Loaderx HBL 8 %
BBN=47 Divide Subroutine {18-Bit Fixed D.S. 11
Point)
BBN-47 Divide Subroutine (18-Bit Fixed D.L, 12
Point)
BBN~47 Divide Subroutine (18-Bit Fixed F,.S. 7 b4
. Point)
BBN=50 Type, Punch, Display Decimal F.S. 8 x
BBN-54 Compare Two Signed or Absoclute D.S. 8
Values
BBN=-54 Compare Two Signed or Absolute D.L., 8
Values
BBN-54 Compare Two Signed ox Absolute F.S. 8 b4
Values
BBN=57 Logarithm Base Two Subroutine D.S. 8
BBN-57 Logarithm Base Two Subroutine D.L, 8
BBN=57 Logarithm Base Two Subroutine F.S. 8
BBN=-65 Single Precision Floating Point
Pkg. (has been replaced by DEC=107)
BBN=66 KALAH Gane HBL 1 b 4
BBN-67 Debug HBL 8 b<
BBN-111 Octype D.S. 8
DEC~1 DECAL Assembler HBL 6
DEC=1 DECAL Loaderx HBL 8
DEC=2 MAC (Master Subroutine Control) D.S. i
DEC=2 MAC (Master Subroutine Control) D.L, 1
DEC-2 MAC (Master Subroutine Control) RIM 1 X
DEC=3 FPC-8 to Concise for Frap F.S. 7
DEC-3 FPC=-8 to Concise fox Frap RIM 7 X
DEC-5 Anytape Duplicator Verifier F.S. 9 b4
DEC=-6 Punch Test F.8. 7 X
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TABLE III (CONTINUED)

Serial Title Tape | No, of | Write-Up
______No,. Type Tapes
DEC-11 Checkerboard Test
(0ld Version HI) F.8. 8
(0ld Version LOJ F.S8. 8 x
{(New Version)
(Symbolic Listing Included in RIM 8 x
Write .—Up )
DEC-12 Memory Addressing Test F.S, 6 X
DEC=-13 Read Binary Test F.S,. 6 x
DEC=16 Clear 4096 Memory RIM 8 pd
{(Symbolic Listing Included in
Write~Up)
DEC-17 Instruction Test Programs RIM 7 X
{symbolic Listing Included in
Write-Up)
DEC=-36 DECAL Library Tape Maker D.S. 8
DEC-36 DECAL Library Tape Maker D.L, 8
DEC=-41 Dump DECAL Symbol Table D.S. 8
DEC=-42 Symbol Seaxch D.S. 8
DEC=-42 Symbol Search D.L, 6
DEC=-61 Prime Number Print in Decimal HBL 7
DEC=-66 Simple Tape Control Program F.S. 10 X
DEC=67 Music Programs HBL 8
DEC-105 Divide-Multiply Test Using Random F.S. 7
Numbers
DEC~-105 Divide-~Multiply Test Using Random HBL 9 x
Numbers
DEC-106 Type-Out Type-In Test F.S. 8
DEC-106 Type-0Out Type-In Test HBL 8 X
DEC=-107 Single Precision Floating Point D.S. 8
DEC-107 Single Precision Floating Point D.L. e x
DEC--110 Input-Cutput Operational Subroutine D.S. e
Package f£or DECAL
DEC-110 Input=Output Operational Subroutine D.L. 8 %
Package £for DECAL
MIT=-1 DEC Debugging Tape {(DDT) HBL 8 %
MIT=-2 Expensive Typewriter HBL 8 X
MIT=3 MACRO (Assembly Program) HBL 8
Symbol Package
MIT-3 MACRO (Assembly Program) HBL 8 x
Fio-Dec
I . I




The following programs have just recently been acquired by the
library and have not been duplicated in quantities for distri-

bution,

ScopeTrace - John R. Hayes
TED-An Off-Line Controlled Editing Program for the
PDP-1 Computer - Charles R, Brown

and
Donald W, Connolly

Libtape for Decimal Input-Output Routines - BBN

The library containg only write-ups for the following programs:

ADA~4

BEN=5

BBN-11
BEN=-15
BEN-20
DEC-10
DEC-14

Typewriter Inquiry Control

Tone Generation Routine

Bit Manipulation Package
Gaussian Random Number Generator
Time Delay Subroutine

Read~In Mode Simulatoxr

Combined Reader and Punch Test



¢

Following are programs which have not been edited

Title Tape

Type

Filter Camputation Programs F.8,
Plotgrid & Accessories HBL
Scope Raster F.S,
DECAL Dump F.S.
Random Caxry Patterns BIN
Octype D.L,
Octype D.S.
Dec & Oct to Binary D.S.
Punchoff D.L.
Punchoff Loader D.S.
. Fredkin‘s Low Debug HBL
Hi Punchoff HBL
Primes HBL
Eff. Address D.S.
Eff. Address D.L.
PTRACE D.S.
PTRACE D.L,
TYC (Eff. Addr.) D.L.
TYC (Eff. Addr.) D.S.
Punch English Title Block Subroutine F.S.
Move Down D.S.
Move Down D.L,
Complete Typeout Pkg. D.S.
Complete Typeout Pkg. D.L,
Graph Paper HBL
Time Sharing Colossal & TYC HBL
Prime Number Program F.S.
Frap Clear Memory F.5,
W.C.'s Histogram & Bar Graph Generator HBL
Typed Display HBL
Track & Draw HBL
W RIM
Program to Alpharead Card with Type-=Out RIM
Test Read Caxds HBL
See A Card HBL
Frap Symb., for Type Out of Undef. Symb. F.S.
Triumph IV HBL
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INTEROFFICE
MEMORANDUM

DATE  August 30th, 1962

SUBJECT

TO

Jack Atwood FROM Kenneth H. Olsen

| am attaching a mock-up of a booklet which the Greater Boston Chamber
of Commerce is putting out on science based companies in the Boston area. They
have asked us to fill out a questionnaire to be included in the text of this material,
now they would like to sell us a page of advertising. This page costs $500. 00.
My first impression is that we should not bother with this, but | did tell them that
we would consider it, | suggest that you send back the mock-up to them and send
a note saying that we do not feel this is worthwhile because we are largely a
civilian based company and could not take advantage of much of their distribution,
We also have very good contacts in the area and so recruiting is not a problem for
us in the technical schools,

If you have other ideas than this, do let me know.

Kenneth H., Olsen

I think your first impression was a good one. In addition to

the points you mention, there are two other sufficient reasons
for saving our $500.00:

(1) No customer, civilian or military, is likely to be

more favorably inclined toward us because we participate

in what is obviously intended to be a recruitment
venture aimed at his personnel; and

(2) In spite of our research activities, we are much more
manufacturer than research faclility, and we are not
located within the Standard Metropolitan Area of Boston
to which the listings are by definition to be confined.

e
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CQgPANY CONFIDENT

INTEROFFICE
H MEMORANDUM

DATE  August 30, 1962
SUBJECT Fiscal '63 Net Sales Budget

TO Kenneth Olsen FROM George O'Dea
Dick Mills

By way of preparation for your Sept. 11 Board of Directors Meeting, attached please find the
schedule of Budgeted New Orders (Bookings), Net Sales (Billings), and Unfilled Orders (Backlog)
for the Fiscal year ended June 30, 1963.

It calls for annual net sales of $10,800. 1

Actually this value has been built up from careful consideration of each of the three principal
segments of the business as follows:

Module Business (including accessories and high current pulse equipment.) The Fiscal '63 Sales
Budget in this category is $3,000.

At this writing we have the advantage of knowing the actual results of the first 8 weeks of fiscal
'63. It has been:

Unfilled order position at beginning of fiscal '62 $430
Add 8 weeks actual bookings 560
Less 8 weeks actual billings 770
Unfilled order position at 8/24/62 220

| In order to accomplish the Sales Budget of $3,000 for the year, and not eat into the backlog it
' will be necessary for new orders to run $2,230 in the 44 weeks remaining in fiscal '63. This is

* an average of slightly under $51/wk. The actual performance during the first 8 weeks has averaged
9‘ $70/wk .
|

1 Prediction of the $3,000 sales volume for fiscal '63 is comforted when contrasted with the data on
Module Allocation presented at the Works Committee Meeting of 8/20/62. The chart submitted
to that group called for monthly module production for customers to approximate 36,000 units per
year. Using the classical average sales price of $80.00 each brings that extended sales value
quite in line with our $3,000 budget.

The fiscal '63 Sales Budget represents a 17% increase over the $2,558 volume actually recorded
per fiscal '62 Financial Statements.

The allocation of bookings and billings to individual months as shown on attached schedule 1 is
largely empirical and has cumulative trend value only.

COMPANY CONFIDENTIAL
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System Business: The Sales Budget for this phase of the operation is $1,000. The actual perform-
ance for the first 8 weeks for fiscal '63 has been:

Unfilled order position at beginning of year $240
Add 8 weeks of new orders booked 270
Less 8 weeks of billings 230
Unfilled order position at 8/24/62 $280

A strong feeling of conservatism is reflected in the Systems forecast. Mr. chi;nan'rs'cg‘rrenf efforts
. . . . . a

to expand into foreign markets is taken as evidence that the domestic market h 44 da satura-

tion point. For purposes of a Fiscal '63 Budget we have assumed new foreign business, if any, will

merely offset decline in domestic business, if any.

By way of contrast, Systems Budgeted Sales for fiscal '63 represent a standoff from the actual
volume of $1,002 recorded in the actual fiscal '62 Financial Statements.

Allocation of bookings and billings to periods within fiscal '63 is largely empirical and of cumula-
tive trend value only.

Computer Business: The Sales Budget for this phase of the operation is $6,800. The actual perform-
ance for the first 8 weeks of fiscal '63 has been:

Unfilled order position at beginning of year $3,670
Add 8 weeks of new orders booked 660
Less 8 weeks of billings 1,690
Unfilled order position at 8/24/62 $2,640

Since this is the area in which the most dramatic increase is being predicted (approximately 140%
" 1 . . . .

increase over fiscal '62 actual of $&888.) the details supporting the assumption will be shown as

follows:

PDP-4:
Actual billings, 1st 8 wks. of fiscal '62 $-0-
Add 1 unit/mo. x 10 mo. @ $60 * 600
Total PDP-4 sales budget - $600
(note: does not include 2 PDP-4's to be capitalized)
ADX:
Actual billings, 1st 8 wks. of fiscal '62 $ 720
6 machines currently an order for delivery
by 2/15/63 1,920
2 new orders forecast by Mazzarese 8/28 600
o 3,240
PDP-1:
Actual billings, 1st 8 wks. of fiscal '62
(CRC, LRL, MIT) $960
1 unit/ mo. x 10 mo. @ $200 ea. 2,000
2,960

Total Computer Sales forecast

COMPANY CONFIDENTIAL
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Note that for the first 8 weeks, billings of $1,680, plus the unfilled order position at that time
($2,640) together represent $4,320 or nearly 2/3 of the Budgeted Annual Volume.

For purposes of establishing a budget of bookings for the remainder of the year we have set as a
goal the following 6/30/63 open order target.

PDP-4: 3 orders @ $60 each $180
PDP-1: 4 orders @ $200 each 800
ADX : 2orders @ $310 each 620

$1,600

The allocation of bookings and billings to individual months within the year is largely empirical
and of cumulative trend value only.

By way of conclusion, the Fiscal '63 Sales Budget calls for an overall increase in business from the

actual fiscal '62 value of $6,536 to $10,800 (approximately 65%.) As of 8/24/62 we show:

Billings, Fiscal '63 $2,690
Unfilled orders due for '63 delivery 3,140
in the bag. $5,830

The $10, 800 value does not seem presumptuous at this writing.

###

CC: Harlan Anderson

COMPANY CONFIDENTIAL
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INTEROFFICE
Hl MEMORANDUM

DATE August 29, 1962

SUBJECT pgc schematic Books

TO FROM

Schematic Book Holders H. Shebak

A recent check of our Schematic Books revealed that many of our
books have been loaned, given away or lost.

When a book is issued, you are assigned a number and you sign a
receipt for the book. The only way this receipt is canceiled is
when we get the book back.

DEC Circuit Schematic Books are issued to you for your personal use
only. These books are not to be given or loaned to any other
person. You are responsible for the whereabouts of this book at all
times. If a book is lost, you should notify us immediately.

Upon termination or transfer, or if you no longer have need of the
Schematic Book, it must be returned to the Technical Publications

Department, Building 12, third floor, or the Personnel Department.
Please do not pass vour book along to someone else. The book will
be reissued from the Technicai Publications Department.

Please check the back cover of the book you now have to see if the
nunber you now have corresponds with the number in the upper right
hand corner of this memc. If the number differs or if there is any
gquestion in your mind concerning the books, please cail Gertrude
Loynd on Extension 370.
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INTEROFFICE
Hl MEMORANDUM

DATE August 28, 1962
SUBJECT Quality Control

TO K. Olsen FROM J. Smith
M. Sandler
R. Beckman
B. Hughes
J. Cudmore
K. Doering

Presented below are some of my ideas and suggestions on Q.C.

Inspection enforces the quality standards that engineering
sets up, but I feel that it is wrong to say that inspection is
responsible for quality. It just passes judgement and helps to
spot causes of defects. Quality is the responsibility of all
departments, Manufacturing, Engineering, and Quality Control.

Most companies have both in-process inspection and a quality
control department. When a company such as ours does have both
there may be some confusion about their duties. Inspection has
mostly to do with passing judgement as products are made. Quality
Control deals with incoming materials, purchased items, the finished
components, and the finished whole products. Quality Control should
make the standards known and set up control charts to help check
quality during production.

In our particular company as with IBM and other leading
companies, in-process inspection is the responsibility of the
particular operation supervisor. This has proven quite successful
here, as it has at IBM. We do put out a good quality product. Our
problem is to show in black and white that we do have Q.C.
organization and procedures. At the present time they are informal
and must be sophisticated.

Inspectors actually do very little of all the inspection
that goes on. Every worker inspects his own work enough to tell
if he is doing a good job. If things go wrong, he and his
supervisor try to straighten things out so that he turns out good
products again. Workers catch a good bit of the bad work that
comes their way from earlier jobs and throw it aside for inspectors
to look over. Easily seen defects are usually caught this way.
Formal in-process inspections catch the more difficult errors to find.

(continued)
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Probably the heaviest responsibility for quality lies
with Manufacturing. It makes the product. If it does not do
its job well no amount of police effort by Inspection will
catch all the defects and the end product will probably suffer.
Even if Inspection does catch all the bad work, the factory's
bad work makes it costly to get the proper quality into the
finished product. This is due to both high scrap and inspection costs.

I am of. the opinion that product quality itself is not our
immediate problem. The immediate problem lies in four major areas.

If these areas can be improved, product quality will automatically
improve.

1. Routing of material from Receiving through the inspection
departments to the Stockroom. Many items find their way
into the Stockroom without inspection.

2. Handling of returned material from customers. A procedure
for the repair or replacement of the item. Most important
of all, its return delivery to the customer. Responsibilities
for the carrying out of the procedure.

3. Final Q.C. inspection of all outgoing systems. Setting of
criteria and procedures. On the last ITT system to be inspected
there was quite a bit of discussion as to what was acceptable
and what was not. The question went unanswered because of a
lack of formalized criteria.

4. Documentation of Q.C. procedures and flow of responsibilities.

It is to the four above areas that I feel we should give our
immediate attention. The documentation of technical, organizational,
and functional aspects of Q.C. is a long hard job. The above areas
need immediate investigation.
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INTEROFFICE
¥ MEMORANDUM

SUBJECT Standard Cost System

TO Harlan Anderson FROM George O'Dea

DATE  August 28, 1962

In accordance with our recent conversation, here are a few thoughts on the subject of a standard
cost system and some reasons for the recommendation that DEC adopt same for its module business.

Standard cost falls in the category of a "pre~determined” cost system as opposed to your present
"historical " cost system. The primary difference between the two systems has to do with when
cost of sales is to be charged with variations in the cost of separate performances of a given
manufacturing function. As a consequence of this difference in timing the identity of the
“variations" becomes lost in terms of the end product being shipped. Rather the variations be-

come associated with their "cause" and hopefully point the finger to the place where remedial
action may be taken.

Possibly the best way to illustrate the workings of the Standard Cost System would be to hypothe-
cate a fictitious module and its components then show the differential in treatment under the
opposing systems, Standard and Historical .

Assume the following facts:

Module A - consists of 10 units of component 1
5 units of component 2
1 unit of component 3
1 unit of component 4

It requires an average of 2 hours of direct labor in Dept. X
1 hour of direct labor in Dept. Y

Under a standard cost system we would establish the following facts in advance.

The standard purchase price of component 1 is .10
of component 2 is .50
of component 3 is 1.00
of component 4 is 5.09

This determination must be made in advance. Once made, it must be stuck to (unless it pro-
duces a substantial distortion-in which case a revision of standards must be undertaken. This
can be a big job and is usually reserved for year end.) The term component is taken here fo
mean every single purchased item having a DEC part number.
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As to the method of making these determinations one must consider his objectives. One school

of thought is to go to the "best attainable” standard whereby the goal is set at perfection (example:

possibly component 1 could be purchased for .08 if we doubled our ordering quantity.)

More commonly standards are set at "expected actual" levels (example: average of the last
several purchases.) For our purposes this method is to be preferred. Freight-in may or may not
be included in the standard price. Probably it would not be desirable to do so here.

Now we move fo direct labor. We settle on a standard hourly rate of direct labor in each depart-
ment. For purposes of this illustration let us assume the rates to be:

Dept. X 1.50/hour
Dept. Y 2,00/hour

Again the opportunity exists to set the standard time at "best attainable" or at “expected actual . "
In the absence of a strong methods engineering department the latter, based on recent averages,
is probably the best starting point. Let us ascribe the standard time for Module A at:

Dept. X 2 hours
Dept. Y 1 hour

Lastly we come to overhead absorption. Let us assume the following budget of activity in our
two producing departments,

Dept. X Dept. Y
Budgeted overhead expense ’ ¢
Budgeted direct labor dollars $1,000 $ 500
Standard overhead rate 200% 300%

Now we are ready to start the application of our Standard Cost System in opposition to our
Historical Cost System.

To highlight the difference in time let us assume 2 months of buying for, building, and inventory-
ing our theoretical Module A in a quantity of 200 units. Since a standard cost system is pre-
determined, we know what the standard value of this production will be - namely:

Standard Cost of Module A:
Material Labor Ohd. Total

Component | 10units @ .10 ea 1.00 $1.00
Component 2 5 units @ 50 ea 2,50 2,50
Component 3 1unit @ 1,00 ea 1.00 1.00
Component 4 1unit @ 5.00 ea 5.00 5.00
Dept. X labor 2 hr. @ 1.50/hr. 3.00 3,00
Dept. Y labor 1 hr. @ 2.00/hr. 2.00 2.00
Dept. X Ohd. @ 200% of 3.00 6.00 6.00
Dept. Y Ohd. @ 300% of 2.00 6.00 6,00

]
:
:
]

Standard cost of production 200 units x 26.50 = $5,300
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Now we come to the heart of the matter - assumption of facts.

For the first month we purchase all of the components as fol lows:

Component 1 2000 units @
Component 2 1000 units @
Component 3 200 units @
Component 4 200 units @

Actual cost of purchases:

Price

1
.50
1.05
4.75

Actual Cost

$220.00
500.00
210.00
950.00

~$1,880.00

All of the 200 modules clear through Department X but they require 452 hours at an average
rate of $1.60/hour or an actual direct labor cost of $723.00.

Departments X and Y miss their budgeted direct labor and budgeted overhead expense and come

up with the following actual performance.

Actual overhead expense
Actual direct labor
Actual overhead rate

Dept. ¥

Dept. X

$1,800 $1,400
$ 800 $ 400
225% 350%

This concludes the first month of operations. Under our Historical Job Cost System we would:

Charge Raw Materials Inventory

Transfer this to Work in Process as used
Charge Work in Process for direct labor

Charge Work in Process for overhead
Dept. X $723 DL x 225%

Total cost of 1st month Module A

$1,880

723

$1,627
$4,230

Under a Standard Cost System we would have a fractionation of that actual cost as follows:

Distribute Purchases:
Component 1: 2000 units @ .
Component 2: 1000 units @ ¥
Component 3: 200 units @ 1.
Component 4: 200 units @ 5.

Net recording of purchases

Eliminate Direct Labor Variances in Dept. X
200 units x std. labor of 3.00 ea.
Labor variance: Actual DL less std.

88385

To Inventory  To Cost of Sales-Variance
$200 $20 dr
500 -
200 10 dr
1,000 50 cr
§$1,900 $20 cr
600
123

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS




s il
Eliminate Overhead Variance in Dept. X
Std. DL of 600 x Std. rate of 200% 1,200
Std. DL of 600 x excess rate of 25% 150
Excess DL of 123 x total rate of 225% 277

(Note: this way of treating Ohd. variances was chosen to highlight the effects of just
Module A production. In actual practice Ohd. variance would be treated deparimentally.)

Thus at the end of month #1 our comparative position, Standard vs. Historical cost on Module A

would be:
Std. Cost Job Cost

Work in Process Inventory $3,700 $4,230
Cost of Sales - -
Standard Cost of Sales - -
Variations from Standard Cost :
Originating from purchase price 20 cr -
Originating from direct labor utilization 123 -
Originating from overhead 427 -
Actual Manufacturing Cost: $4,230 $4,230

To carry the analogy through its second and final month let us assume our production lot of
Module A clears through Department Y in 285 hours @ $1.90/hour. Lastly Department Y over-
head for this month runs 290%.

The entries to reflect this on the books under a Historical Job Cost System would be:

Charge Work in Process for direct labor $ 542
Charge Work in Process for overhead

Dept. Y $542 DL x 290% $1,572
Total cost of 2nd month of Module A $2,114

Under a Standard Cost System the second months business would be reflected as follows:

To Inventory To Cost of Sales-Variance

Eliminate Direct Labor Variance in Dept. Y

200 units x standard DL of 2.00 ea. $400

Labor variance: Actual DL less sid. $142
Eliminate Overhead Variance in Dept. Y

Std, DL of $400 x std. rate of 300% $i,200

Std. DL of $400 x favorable rate gain of 10% $40 cr

Excess DL of $142 x total rate of 290% $412
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So be it. For 2 months our comparative treatments and their disposition on the books of account
read:

Standard Cost Historical Cost
Inventory Cost of Sales Inventory
Inventory Input:
Ist Month Purchases $1,900 $ 20c¢r $1,880
Direct Labor 600 123 723
Factory Overhead 1,200 427 1,627
2nd Month Direct Labor 400 142 542
Factory Overhead 1,200 372 1,572
Total Mfg. Cost: $5,300 $1,044 $6,344

In both cases actual cost is the same ($6,344 divided by 200 units = $31.72 each.) But in the
Standard Cost System we had pre-determined that this unit should have cost $26.50. The differ-

ence we have chosen to write off against the account Variation from Standard Cost ($5.22 ea. x
200 units = $1,044.,)

Why do it this way?

There can be a number of reasons. Not the most important, but probably the most immediately
beneficial of which is reduction in clerical effart.

Presently the raw material detail cards kept in Production Control are posted for each transaction,
units and price. Once a set of Purchase Price Standards has been established, the posting of
prices on individual transactions can be stopped. The posting effort is cut by one half.

In lieu of this the Cost Department assumes the responsibility of allowing into inventory only the
standard value of the actual commodities received. Differences between the standard value and
the actual invoice amount are immediately disposed of to the account Purchase Price Variance.

As regards withdrawal of items from inventory, pricing can be done at standard without laborious
looking up of last lots, etc. Everything in th.e inventory moves at its pre-determined and readily
accessibie unit cost.

Direct lakor variances need only be determined oncc a month. |If Production Control can provide
the Cost Department with a detailed list of how many of each module it produced for a given
month, the Cost Department can extend these quantities x the standard direct labor per individual
module and strike a variance amount - easily as a measure of departmental efficiency for the
month - less easily as a departmental efficiency by individual module.

Overhead variances are most readily reflected as a measure of the function of a department or
cost center - not as something necessarily inherent in the particular batch of modules which
cleared through a department in a given period.
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Now we come to perhaps the most important reason for contemplating a Standard Cost System.
Sure it's nice to reduce clerical effort and to close the books early-but the real meat of the
system lies in its ability to tell you where trouble is rising.

Take our example of fictitious Module A. Under your job order cost system you discover when
the run is finished that the unit cost wus $31.72 each. If this is sufficiently bad to be alarming
you can, after the fact, go back and analyze the individual facets of the run and you will be
able to find out why the target was missed. Two months however have elapsed and the analysis
effort is significant.

Under the Standard Cost System the purchase price variance is known immediately-the direct
labor variance-both as regards hours and rate is known at the close of the month (could be done
more frequently by tab if standards are broken down by operation)-and the overhead variance is
known at the close of the month. The latter, if integrated with a variable expense budget, is
readily subject to analysis.

Thus what started out to be a time saving technique can become a philosophy of management. If
you believe the standards it is easy to compute the variances and focus in on the source of trouble.
You may or may not be able to do anything about it - but at least you will understand why the
target has been missed.

You may wonder why the recommendation is only for the module phase of the business. That is
because computers and systems are not sufficiently categorized to give you confidence in the
standards you would have to use. Standard cost is at its best when individual commodities are
produced in large quantities.

Looked at from the accounting point of view, installation of a Standard Cost System could be
accomplished by January 1, 1963. It would probably involve a relocation of talent. We could
drop the posting of detail job ledgers on most of the inventories - but would need a skilled person
to make certain that inventory input was at standard (Cardinal Rule of a Standard Cost Man is
never put anything into inventory that is not provided for somewhere on a Bill of Material and
hence covered in Costing Sales, etc.)

If you are still favorably disposed to going ahead with the installation very serious consideration
should be given to the question of just exactly who Is going to set the standards. | would think

for Purchase Price Standards the job would fall between the Purchasing Department and the Cost
Department. The Direct Labor Standards between the Production Control Department and the

Cost Department. The Overhead Standards between the Controller and the Department Supervisors.

Lastly, this technique pemmits the publication of variance reports from which we can hope a
closer tie-in between the operating departments and the company in general will evolve. Super-
visors will have a better appreciation of the consequences of their actions if provided with this
feedback.

| strongly recommend we proceed with the installation of a Standard Cost System for the module

aspects of our production.
###

CC: Ken Olsen v
Dick Mills
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INTEROFFICE
H MEMORANDUM

DATE August 24, 1962
SUBJECT sShifting of Delivery Dates

TO K. Olsen )~ FROM Jack Smith
H. Anderson
S
M. Sandler
G. O'Dea

. Olsen (

Who has the authority to shift a customer delivery date?

Who is notified when a shift has taken place? Who should be notified

when a shift has taken place? These questions have been causing me |
some concern for the past few weeks. The reason for my concern is ‘
that, try as I may, these questions go unanswered.

Just two days ago I found out quite by accident that the
delivery date of the United Aircraft system was shifted from September
to October. Was this shift necessary? Could a double work shift
have prevented this? Could someone have been transferred from another
job to help out? I'm not quite sure that these questions were reviewed
by the right people in time to take preventative action. To the
checkout people this shift was of no great concern. The customer was
not greatly concerned. To our internal finance people this shift
from one month to another could be of great concern. In this particular
case I feel quite sure that this memo is the first time our finance
people have heard of this shift.

Shifting of delivery dates should be made known as soon as
possible, so decisions can be made. I feel that the people
effecting delivery dates should be made to realize that shifting
dates affects material procurement plans and module availability
and other planning efforts. The authority to shift dates should be

formalized and procedure for information flow installed.
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INTEROFFICE
MEMORANDUM

det

DATE August 24, 1962
SUBJECT MNIT Computeriter

TO Ken Claen FROM Bok Beciman
Harlan Andexrson
Stan Olsen

eo: "Quality of Performance” file |

The Computeriter originally delivered with the machine
donated to MIT had an extremely high failure rate, The original
typewriter was eventually removed and “temporerily” replaced by
& brown Computeriter,

The first Computeriter was brought back to the plant
and compietely overhauled, It was recently loaned to BBN and
used for a month in their sound learning program. It operated
quite reliably during this pericd. At the present time it is being
rechecked, cleaned, and the case repainted,

The replacement Computeriter at MIT has been so reliable
that the people there are very reluctant to part with it, I
discussed this with John McKenzie and he has agreed to take back
their original Computeriter on a trial basis sc long as we leave
the brown there as a spare, Assuming that the original machine
operates as reliably as it did at BEN, we should wind up demonstrating
that DEC can take even a "lemon” and get the maximum possible opera~-
tion out of it,

MIT has a second Computeriter that they bought directly
from Sorcban. I think that, if they arxe wiiling, we should take
it on ourseives to repaint this machine to match the computer,
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H MEMORANDUM

DATE August 17, 1962

SUBJECT Computer Documentation

TO Ben Gurley, Al Blumenthal,FROM Bob Beckman
Gordon Bell

cc: Ken Olsen
Harlan Anderson
Stan Olsen
Roger Melanson

Incorrect documentation (block schematics, wiring diagrams,
and cable schedules) of computers in the field has been the subject
of many customer complaints and has caused a great deal of diffi-
culty and extra work in performing field maintenance and modifications,

The sources of documentation errors can be divided into
two main catagories: initial errors at time of delivery, and errors
generated as a result of field modifications. I suggest the follow-
ing procedures as a means of helping to control this problem,

Most of the initial errors at delivery time are due to
the fact that the people making up the documentation package to ship
with the computer do not have an up-to-date list of applicable prints
and/or drafting has not had time to make the necessary corrections,
It is requested that the computer check-out groups supply an accurate
list of appropriate prints for each computer. This list should be
sent to Customer Relations as far in advance of the shipping date
as possible and should be updated as necessary. At the end of the
check~out procedure and before the final preshipment tests, marked
up copies of all prints requiring changes should be turned over to
drafting and a list of the prints being changed sent to Customer
Relations. Shipment of the computer should not be made until all
corrected prints are available and drafting should give high priority
to the correction of these prints., Such a system does not necessarily
mean that shipment of the computer will be held up waiting for the
corrected prints., In most cases, it should be possible to make the
necessary corrections during the time required for final testing
of the computer and preparing it for shipment. If these procedures
are followed, we can be reasonably certain that the initial documenta-
tion of the system is accurate,

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




-2—

Once control of initial documentation is acheived, it
will be easier to keep up with changes due to modifications, 1In most
cases it should be possible to accurately document a modification
before the actual hardware has been changed. No modification work
should be done until corrected prints are available and the customer's
old prints should be removed and/or destroyed as soon as the change
has been accomplished. On-the-spot changes should be nonexistant,
or, at the most, very minor., In such cases, the personnel concerned
should leave a hand-corrected copy of the new print with the cus-
tomer and turn over another corrected copy to drafting for formal

correction, The customer's hand-corrected copy must then be replaced
as soon as possible,

I realize that these ideas are not new, but the number of
difficulties and errors that have been cropping up indicate a need
for more formalized and stricter procedures.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

Manufacturing Cost of DATE
Basic Computer Minus
Major Components

August 2, 1962
SUBJECT

TO FROM

K. Olsen // Jack Smith

H. Anderson
S. Olsen

M. Sandler
B. Gurley
D. Mills

How much of an investment is it to construct a basic computer
minus modules, major components (reader, punch,typ.), and memory
system?

1 813 P.S. $ 185.00
9 728 P.S. 1340.00
1 734 p.S. 120.00
1 M.C. Panel 49.37
1 Punch Control Panel 105.02
1 Indicator Panel Ass'y 234.43
1 Operator Control Ass'y 824.16
¢ 4 Bay Cabinet Ass'y 1600.00

Cost of 24 panels of wired
logic (including material) 3578.00

Assembly and wiring into
cabinets 1920.00

Total Manufacturing Cost $ 9955.98

COMPANY CONF\DENT\AL
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Manufacturing Cost of DATE
BIECT Basic Computer Minus August 2, 1962
L Major Components
L K. Olsen e Jack Smith
H. Anderson
S. Olsen
M. Sandler
B. Gurley

D. Mills

How much of an investment is it to construct a basic computer

minus modules,

system?
l 813 POS o
9 728 P.S
1 734 P.S.
1 M.C. Panel
i Punch Controcl Panel
: § Indicator Panel Asg'y
1 Operator Controcl Ass’
1 4 Bay Cabinet Ass'y
Cost of 24 vanels of wired
logic (including matexrial)
Assembly and wiring into
cabinets

a3l Manufacturing Cost

major components (reader, punch,typ.), and memory

$§ 185.00
1340.00
120.00
49.37
105.02
234.43
824.16
1600.00

2
w
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o

1920.00
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$ 9955.98

COMPANY CONFIDENTIAL

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS




Memory System Cost

Wiring, inspection, and testing labor

Memory stack cost
Materials

Modules
Total

Reader Cost

Digitronics Reader
Modification and testing labor

Total

Punch Cost

Punch
Modification and testing

Total

Typewriter Cost

Typewriter

Testing
Total

Installation Cost

$ 602.00
3300.00
105.00
3240.00

COMPANY CONHDE:"\!TIAL

Installation cost (labor)

In-Out Equipment Total

$ 7247.00

$ 2330.00
110.00
$ 2440.00

$ 739.00
42 .00
$ 781.00

$ 1910.00
14.00
$ 1924.00

s 112.00

$12604.00




. Module Cost

Central Processor, 419 at $30.00 $12570.00
Reader punch typewriter, 75 at $30.00 2250.00
Total $14820.00
Total M.S. Reader, Punch, Typewriter,
and Modules $27424.00
Computer Total Estimate
Total major components $27424 .00
Basic construction 9955.00
Total $37379.00
Estimated cost of computer (high) - - - $ 37,379.00

Manufacturing Process Time Basic Computer

Construction 7 weeks

Check Out 2 months

Manufacturing Process Time ITT System

Construction 9 weeks

Check Out 2 months

COMPANY CONFIDENTIAL



T M @‘L&, &l{vw« Wu—v«t tarinn - Ldirrmin ‘42 mﬂ"n""m"‘

J‘“"*‘*’Z/;j}' e e B e

%ML} &,ﬂwlu_wwga?ﬁzg/dwwz%
1960 0 are sven

e e e i ST

e T S U A T

el 'Erz e e
Lhrosashe 2 peine & got Bos ogaZi -ttt yisteheit
jﬁifiiéou/un.w«4uz;zzg; ai;iL””u”nb;t dec o e

}A.%wii?,lxtfzﬁua.ama m.c.¢%¢;;/74&4um‘unhﬁfz;~ | .WLAJL
th:;?.F~0‘1L4~.m&w-uwoqﬁ;. JnZLw-JhmAhu—gmu-mu¢mf5mﬁ?tiul
tﬁd@wm&zmm
Haove an mm«AJ-m-BL 4“%¢A-szdz;
fjli»luatjet,JLamwwwhwxuoéémji.~AL£4 anqLJ%dg#&kuﬁ&-
;%fgswouFaQ/;mﬁ‘%u+za}_¢uﬁl¢.-anamvaaﬂ/nThuLaﬁ?

,”mwuédf,a.a&tULum.1?$&,4rﬁﬂf;f pml_r~nua4-&¢£&mﬁwu¢@o«wde
e S

8ﬁ/¢2



1 A RIS (T
DYNAMIC CON*ROL OF AN

OPERATIONAL COMPLEX

W. F. GIROUARD

Only machines with built-in memories and automatic computing
talents can hope to cope with the mountain of paperwork and complex
needs for continuously up-to-date information which face today’s
military suppliers and tomorrow’s big business. Here is a case history
of how one firm designed such an operational control system and the

way in which it works in practice.

A TIMELY flow of pertinent informa-
tion to decision-making personnel is
essential for management control of a
modern business. Decisions are based
on reports reflecting production rates,
costs, deliveries, vendor shipments,
man-hours, schedules, inventory—
every facet of a company operation.

LOCS (Librascope’s Operation
Control System), now in operation,
provides a carefully disciplined con-
trol of this data; provides it where it is
needed and when it is needed; pro-
vides it at machine speed and with ma-
chine accuracy. It is a control medium
for an entire business complex—or a
series of complexes—not just control
of a single function such as accounting
or inventory.

Its salient features are:

® Data are handled manually only
once. Subsequent use of a part
number, delivery date, cost figure,
or any basic fact is printed out by
the system.

® A comprehensive report on an en-
tire project or on the status of a
single part (ordered from a ven-
dor or made internally), the cost
of any part, the total investment
to date in a project, complete in-
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ventory, or any required informa-
tion can be produced on demand.
® The system is kept informed of the
progress of a project by informa-
tion entered at remote dispatch
stations—in receiving, inspec-
tion, production shop, or at any
key spot where an event takes
place. The event can be the com-
pletion of a part, the withdrawal
of a tool or material from stock, a
purchase-order initiation or com-
pletion, or any event that normally
transpires in a business complex.
® Management reports are based on
a comparison of the current status
of a project, or any detail of a proj-

Mr. Girouard is Director of Industrial
Engineering for Librascope Division,
General Precision Inc. He served in
the Marine Corps during World War
II and the Korean conflict, was edu-
cated at Oberlin College and the Uni-
versity of Southern California, is a
Sigma Xi and member of numerous en-
gineering societies, among them AIIE.
He is chairman of the national techni-
cal committee of AIIE devoted to
studies of industrial data collection
and information retrieval.
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ect, with a predetermined stand-
ard of performance. The reports
are practically concurrent with
events.

e The raw information entered
into the system can be correlated
into numerous vital reports when-
ever necessary. All information re-
quired to control a manufacturing
process is instantly available.

‘Need for Management Control

In the not-too-distant past most busi-
nesses were small, and owners kept
such records as were necessary in a
single memo book. Very little, if any,
accounting needed to be performed
for the government.

Today, due to the increased growth
and complexity of business and the
stringent requirements of the govern-
ment, record keeping has become vo-
luminous. An illustration of this is the
fact that the number of clerical or
white-collar workers has risen 450 per-
cent during the past 50 years, while the
number of industrial workers has risen
only 80 percent." Further, it is well es-
tablished that the cost of clerical labor
is following a definite upward trend
and will continue to do so in the fore-
seeable future.

The amount of data which has be-
come necessary for control in modern
industry is staggering. One company,
operating at about the $40-million

~ sales level, was found to be manually

handling about 10,000 pieces of data
daily in production and inventory con-
trol alone.

Drowning in Paper Work

The opportunity for mishandling,
losing or improperly recording infor-
mation is obvious. It is no wonder that
information becomes “lost in process,”
reports are so late as to be worthless,

and accuracy disappears. It is interest-
ing to note that if we process a piece of
information 30 times, with 99 percent
accuracy, the chances of the final data
being incorrect are one in four.

If management must exercise con-
trol from reporfs produced by such ar-
chaic, error-prone methods, then, in-
deed, it is attempting to operate with
too little information, produced too
late, and less than factual at best. Not
only are these indictments true, but
what is even more important is the fact
that management can be, and often is,
shielded from the truth by such meth-
ods. It is no wonder that the question,
“Why didn’t I know about this before
such a condition developed?” is heard
so often from top management who
are the victims of such methods.

Properly designed dynamic opera-
tional control systems can not only
prevent the conditions stated, but they
can also present to management much
information that heretofore was con-
sidered simply not available. And this
information can be presented in real
time, accurately, and in a form which
promotes dynamic control.

The Industrial Engineering Depart-
ment at Librascope, recognizing the
need for operational control systems,
especially in the burgeoning electron-
ics industry, designed and installed
such a system for company use.

Systems Consideration

Many businesses now have some
type of electronic data processing sys-
tem installed in one or more areas. Ap-
plications of EDP may vary from com-
puter-based systems to unit records
and may appear in diverse areas such
as payroll or inventory control. At the
time we began to consider LOCS, Li-
brascope’s only EDP application was
in payroll accounting; operational con-
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trol was entirely manual. Therefore an
early choice had to be made between
converting the manual system to unit
record and later computerizing it or
conversion directly from manual to
computer. The decision made was to
follow the latter course of action. Con-
current with this, it was also decided to
develop the system as an integrated
concept.

Some of the problems these deci-
sions posed for the systems designers
can be gathered from the statement of
D. G. Malcolm and A. J. Rowe when
they wrote in the spring 1961 issue of
the California Management Review
that:

. “It is obvious that the interlinkage
between decision points, as well as
the density of information flow, has
a direct effect on the nature of the
organizational structure required for
successful operation. Thus, the con-
straints of the existing organization
must be ignored, and the specifica-
tions for an effective organization to
make required decisions should be
based on the system design ac-
tivity.”

Employee Information Program

Careful consideration was given,
early in the design of the system, to its
effect on personnel and their reaction
to the possibility of the installation.
Management was concerned, as any
alert management should be, that its
employees would be confused about
the intention of the proposed system
and wonder what its impact might be
on their jobs. It was decided that the
best course was to meét the situation
head on. Therefore, regularly sched-
uled meetings were conducted with all
personnel to explain the system to
them.

Employees were told why the sys-
tem was being designed, how it would
operate, and what its effect would be
on company operations and on their
jobs. It had been predetermined that
expansion, transfer and normal attri-
tion, besides retraining and upgrading
in the system, would take care of any
employees who were made surplus by
the installation of LOCS.

Management’s honest approach, its
consideration for employee welfare,
and the employees’ own interest in the
system created a healthy climate for
the system designers. Without this at-
titude on the part of management it is
difficult to see how the system could
ever have been achieved.

Although systems analysis and de-
velopment, research into other sys-
tems, and equipment considerations all
took place concurrently and influenced
one another, they must in a paper of
this type be treated as if they had oc-
curred serially.

Initial Research

The Industrial Engineering Depart-
ment at Librascope undertook two
large-scale research studies for this
project. One of these had as its object
the disclosure of any type of electronic
data processing equipment which
might in any way be usable in the
system. This included study of foreign
and domestic equipment as well as
equipment not yet marketed but for
which specifications were available.
This was an extensive and time-con-
suming task, but it did pay dividends,
for, when equipment was selected for
the system, we could be reasonably

sure that no other piece of equipment’

would turn up which might have made
the system design any easier.
The other study was a survey of the
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specifications of similar existing sys-
tems on which information was avail-
able. Research disclosed that there
were a number of systems under con-
sideration. Some were for private com-
panies for their own use; others were
being considered by data processing
equipment manufacturers for possible
sale. Again, as in the equipment study,
the results of this research were in-
valuable in disclosing what had been
done and need not be redone by the
systems designers for LOCS.
Incidentally, the latter study dis-
closed that, as well as could be deter-
mined at that time, there were no sys-
tems in effect which offered real-time
control of a complete operational com-
plex. There were various systems in ef-
fect which controlled some part of a
complex, such as production control or
procurement, or which utilized a com-
puter on a part-time basis, but none
which offered that which the Libra-
scope Operation Control System, has
achieved for its management.

Developing the System

LOCS was developed entirely by our
Industrial Engineering Department.
Other departments, both staff and line,
made important contributions to the
success of LOCS, however, and credit
is due them for their efforts.

The system itself was designed with
three basic requirements in mind. The
first was to produce a system which
would generate those reports ideally
suited to give each level of manage-
ment the tools needed for purposeful
decision making. The second was to
utilize as inputs to the system only the
basic data necessary to accomplish the
reporting function. (Much of the so-
called essential data in many busi-
nesses, when critically analyzed, turns
out to be protective logging.)

Real-Time Control

The last of the requirements was to
design a dynamic system. Another term
used by the military to indicate what
is meant here by dynamic is “real-time
control.” Dynamic or real-time control
in LOCS means that active informa-
tion is processed directly into the cen-
tralized computer simultaneously as
an event occurs. It is then immediately
available for use and, as will be illus-
trated later, can compare itself with
certain control criteria and issue a call
for corrective action.

One of the basic tools used for sys-
tems analysis and design by the indus-
trial engineers was the familiar flow
chart. True, additional symbols had to
be invented for this purpose, yet one
of the most rudimentary tools of the
industrial engineer again proves its
value and flexibility. Data flow was de-
picted, using these charts, for every
area and department which in any way
affected or was affected by the system.
These charts were analyzed in detail
to determine which information was
essential to performance and which
was extraneous. They were also ana-
lyzed to determine ideal information
flow without regard to organizational
constraints.

‘Captured’ Data Saves Reprocessing

It became quite obvious, in study-
ing the flow charts, that the same iden-
tical data was being reprocessed and,
therefore, recopied many times. This

led to the inclusion in the design of the ‘

system of what is best described as the
“captured-data” concept. Once data
have been generated or “captured” in
the system, they are never again manu-
ally prepared. The system has been
designed and the information flow so
arranged that whenever data are neces-
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sary they are at hand in some form
capable of regenerating themselves.

To achieve simplicity of design, in-
dustrial engineers working on LOCS
used the concept illustrated on page 49
that the company “buys” everything
needed to make an end item, either
from an outside vendor or from itself.
Therefore, except for documents for
internal control and manufacturing in-
structions, the system design for
“make” follows very closely the design
for “buy.”

A system of the magnitude of the
Librascope Operation Control Sys-
tem, affecting as it does the very core
of the operations of the company, can-
not be perfectly designed and installed
in one fell swoop. Rather, the full con-
cept of the system is first laid out; cer-
tain portions of this concept are then
selected for closer analysis and im-
plementation, and then these portions
are installed.

Their installation should not and
does not mean that any “present” sys-
tem is discontinued. It is imperative
that the two systems function in
parallel until the newer system has
been thoroughly debugged and proven
in operation. The fundamental basis
upon which all LOCS design concepts
have been oriented has been that of
a totally integrated, real-time, collec-
tion, storage-retrieval, and display
system for necessary industrial opera-
tional information, corporate-wide in
scope.

Many organizations have designed
and installed EDP systems that plan
and control individual areas, depart-
ments or segments of business; how-
ever, very little work has been re-
corded paralleling the work Libra-
scope is doing on totally integrated,
operational systems such as the afore-
mentioned. This firm has pioneered

not only new systems concepts, in this
area, but also new equipment and
programming.

To justify portions of the system, to
learn by doing, and to prove the
practicability of heretofore untried
portions of the total system, imple-
mentation has been divided into
phases. LOCS Phase I encompasses all
operations from engineering release to
shipping. As additional phases of
LOCS are implemented, the system
will encompass more and more until
total operational control from receipt
of order through shipping is achieved.

Phase |

To follow the presentation of Phase
I, it will be helpful to present a brief
outline of some of the equipment in-
volved and its operation.

Dispatch stations are strategically
located in widely dispersed areas
throughout the plant—in Receiving,
Receiving Inspection, Stock Rooms,
Tool Rooms, and in the Production
Work Centers. Data are continuously
updated and entered directly into a
centrally located computer simultane-
ously as an event occurs in an area
controlled by a dispatch station.

Input centers are also located
throughout the plant—in Engineering
Release, Production Planning, Manu-
facturing Planning, Purchasing, and
Production Control. Each input center
is equipped to originate automatically
purchase orders, shop orders, and
other documents requiring action.
Punched cards and punched paper
tape are simultaneously prepared for
the entry of data from the input center
into the computer, for transfer of data
from one center to another, or to serve
later for data entry from the dispatch
stations to the computer.

The delivery of engineering draw-
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ings and specifications to the Engi-
neering Release Group is the initial
action in Phase I. These items are
machine-prepared in Indented Parts
List (IPL) form. An IPL lists, in
“gozinto” or Christmas-tree order,
each item in a project. It contains
necessary identifying information for
the item such as part name, number,
using assembly, amount used, PERT
or Line of Balance number, etc.

The IPL is entered into the computer
file for later Master Status reporting.
The IPL is necessary for identifying
which and how many parts constitute
a subassembly and which subassem-
blies make up an assembly and a com-
pleted “product. Identical parts, how-
ever, are listed repeatedly under
various subassemblies. Thus the IPL
is not workable as an operational tool
where the need is for total numbers of
a given part. The identical informa-
tion contained in the IPL is sorted in
Numerical Parts List (NPL) form for
operational purposes. In the NPL each
part and assembly is listed numerically
with multiple-use parts or assemblies
appearing as many times as they are
used in the final product.

The NPL is forwarded to Produc-
tion Planning for the entry of further
operational data. Each item is coded
indicating, generally, whether it will
be “make” or “buy.” Further informa-
tion is contained in the Part Code in-
dicating whether this is a detail part,
subassembly, major assembly, etc.
Such information is not pertinent,
however, to this explanation.

Besides the Part Code, other infor-
mation is added to the NPL such as
Manufacturing Day on which the item
must be in stock, and raw-material
information such as nature, size,
amount, etc.

The completed NPL is then sorted

— ———— T R Sy e

by Part Code. From this sort several
additional lists are available. They
are:

e A list of items to be purchased
directly for this project and which
will go into a project inventory;

o A list of items needed for the
project but which are already avail-
able in general inventory;

e A list of items to be fabricated at
Librascope. This last list is re-sorted
to produce a list of raw material.

Purchasing Cycle

The list of items to be purchased
directly for the project is forwarded
to the Purchasing Department. It is
accompanied by a separate card (Buy
Card) for each item. These cards are
prepared automatically as a by-prod-
uct of the preparation of the NPL list.

In Purchasing, the list serves as a
control of the status of the cards, each
card being sent to the proper buyer
for procurement action. The buyer re-
ceives the card in a specially designed
envelope bearing “blocks” for data
entry on its face. The buyer completes
the blocks with such information as
vendor number, contract number,
terms, delivery, standard clause num-
bers, etc.

The Buy Card and special envelope
are given to a purchase-order typist
who prepares the purchase order on a
Flexowriter programmed to accept
manual entry, read punched cards,
and simultaneously prepare other
punched information. Because of these
features, preparation of the purchase
order is vastly simplified.

The purchase-order typist, by using
the codes on the envelope, selects pre-
viously prepared punched cards con-
taining the information indicated by
the buyer when he completed the
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blocks. By “feeding” these cards into
the read unit of her machine, they are
automatically typed, without error, on
the purchase order. Further, they are
typed at machine speed rather than
manual speed.

In the entire purchase order prepa-
ration, only variable information—
such as price, terms, and date—is
entered manually.

The preparation of the purchase
order, in turn, creates a need for an
Open—Purchase-Order file for follow-
up, and for receiving. As the purchase
order is created, the following auto-
matically occurs: (1) the purchase
order is entered into an Open-Pur-
chase-Order file in the computer; (2) a
follow-up notice is prepared and sent
to Purchasing Follow-Up; and (3) a
punched-card receiver is prepared and
sent to Receiving to await the receipt
of the ordered items.

The Open—Purchase-Order file is
periodically interrogated by the com-
puter. If it is indicated that an item
may be overdue, the computer issues
a notice that follow-up action is re-
quired.

When the ordered items are re-
ceived, this fact is transmitted to the
Open—Purchase-Order file, using the
prepunched receiver card. In the
normal course of events, shipping con-
tainers can be opened, contents iden-
tified, the identifying _receiver card
taken from the file, and notice of re-
ceipt electronically transmitted to the
computer in about the time it takes
to tell it.

At times, items will be received in
damaged condition and overages and
shortages will occur. A means must—
and does—exist for handling these
conditions.

When Receiving personnel note
that one of these conditions exists,

they transmit the receipt of the items
in the usual fashion; however, they
add a code to the message which indi-
cates the condition. When the mes-
sage is received in the computer file,
an emergency circuit is also activated.

The emergency circuit consists of
several printers linked to the com-
puter. Located in such control areas
as, in this example, Purchasing and
Purchasing Follow-Up, the prihters
send out the emergency message that
a critical situation exists and special
action must be taken.

A report of these emergencies and
the corrective action taken is main-
tained to assure that they were prop-
erly and promptly corrected.

If the ordered items are received
without need for corrective action,
they pass directly into Receiving In-
spection. The punched—card Receiver,
accompanies them through inspection
results. The results of receiving in-
spection are entered directly in the
Open-Purchase-Order file.

If the items are correctly received,
pass inspection, and enter stock, the
open purchase order is cleared for
payment and inventory is updated to
show the receipt of the items.

Management Reports Simplified

The concept of Management Re-
ports generated by LOCS follows the
“exception principle.”

Reports are based on comparisons
between actual events in an opera-
tional routine and a predetermined
standard.

A running account of an operational
routine is entered in the computer
files as the events occur. Comparing
this account with the standard pro-
duces useful reports—reports which
require action, not reports that are
needless piles of useless history.
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Reports of this type which occur in
the purchasing cycle are numerous. A
few will serve to illustrate this prin-
ciple.

The Past-Due Material Report is
produced when material ordered will
be past due when received unless cor-
rective action is taken. This report
continues to indicate this condition
until action is taken which will clear
it up.

The Vendor-Analysis Report anal-
yzes vendor action statistically. It in-
dicates how often and by how much
time a vendor misses shipments, what
percent of his items pass inspection,
how. often his shipments are short, and
how often they are over.

This statistical information is used
for many purposes. It may disqualify
a vendor entirely; or it may be used
to prompt action if his shipment
threatens to arrive late. However, if a
vendor practically never misses a ship-
ping date, always ships what is or-
dered and generally ships material
that passes inspection, then computer
notification of his action and conse-
quent follow-up need not be as strin-
gent as with a vendor whose perform-
ance record is quite the opposite.

The Dollar Commitment Balance
Report, as a final example, is particu-
larly useful to the financial people. It
is possible to generate this report at
any time. It indicates, as its name im-
plies, the open dollar commitment for
all purchase orders. Its uses are obvi-
ous for those concerned with financial
details. .

'
Manufacturing Cycle

The list of items to be fabricated at
Librascope is sorted from the Numeri-
cal Parts List and forwarded to Manu-
facturing Planning—or the Methods

Department, as it is called there. Here
the first action is the preparation of
an Operation Sheet.

Punched Tape Guides Production

The Operation Sheet is standard in
form, indicating manufacturing in-
structions, load centers, standard times
for set-up and run, and tools needed.
A copy of the completed Operation
Sheet and a punched paper tape, auto-
matically produced as a by-product of
its preparation, are forwarded to Pro-
duction Control.

Production Control determines the
quantity of the item to be manufac-
tured, the number of lots this quantity
will be divided into, the manufactur-
ing schedule, and then prepares the
Shop Order.

Since the Shop Order duplicates
much of the information contained in
the Operation Sheet, the punched
tape, produced when the Operation
Sheet is prepared, is utilized to auto-
matically prepare the Shop Order.

Variable information concerning
quantity, lot, and schedule is entered
manually by Production Control per-
sonnel. Standard time per piece for
each operation multiplied by the
amount to be manufactured is com-
puted automatically for the Shop
Order.

By-products of the preparation of
the Shop Order are a Work Ticket, one
for each operation and inspection, and
Material and Tool Withdrawal Cards.

The Operation Sheet, Shop Order,
Tickets, and Cards and any necessary
illustrations make up the Shop Order
Release Package. When the package
is released to the shop, an Open Shop
Order File is created in computer
memory. This file resembles the Open-
Purchase-Order file noted earlier. The
Release Package is sent to the dispatch

T g———
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station indicated by the first operation
on the Shop Order.

Notification of the withdrawal of
tools, material, or parts is transmitted
immediately to the Open Shop Order
File. The medium for this transmittal
is the item’s withdrawal card. If the
items are not available at the time
needed, this fact is transmitted to the
emergency circuit. Emergency printers
in the proper area, Tool Control in this
case, note that the Shop Order is
stopped because of a missing tool and
corrective action is taken immediately.

The operator assigned to complete
the initial operation is given his tools,
material, and instructions. A card,
identifying the machine he will use,
and the Work Ticket, which notes
standard time per piece, are used to
transmit the start of this operation to
the Open Shop Order file. Time, date,
and shift are sent automatically with
every transmission.

Thus, the Open Shop Order File
shows the first operation has been
started, at a certain time, by a particu-
lar operator. When the operator com-
pletes the operation, the computer is
notified as to time, date, shift, and
number of pieces manufactured.

The computer closes out the first
operation on the Shop Order, com-
putes actual time per piece, and com-
pares with standard time. The latter
piece of information is held for later
variance reporting.

If it is ever necessary to determine
the status of a part in progress, the
computer may be easily interrogated.
It will issue a line-by-line report of the
progress of the particular item. Opera-
tions completed, number of pieces
made, and the operation now in
progress will be indicated. Ready ac-
cess to accurate information of this
type is invaluable especially when

manufacturing or engineering changes
are being considered.

The Shop Order is processed from
dispatch station to dispatch station,
operation by operation, in the manner
just described until the completed
items are inspected and stocked. As
with the procurement cycle, the last
transmission carries the completed
items into inventory.

Manufacturing Reports

A procedure similar to that followed
in the procurement cycle is used in
generating a number of manufacturing
management reports.

A Performance Report—Standard
versus Actual—has been alluded to
earlier and does not need any further
explanation.

A Work Center Scheduling Report
is prepared from a computer analysis
of Shop Orders. This report indicates
exact work loads for each center for
the next 15 days. Since the report is
updated and issued weekly, each fore-
man knows exactly which jobs are
coming to his center, and of these,
which have slipped, are exactly on, or
have exceeded schedule. In this way
he can adjust his work force and load
to most efficiently operate his depart-
ment and also to correct schedule de-
ficiencies.

Master Status Report

Perhaps the most significant report
prepared by the Librascope Opera-
tion Control System is the Master
Status Report. This is a report of the
overall status of every project, pre-

pared by project. It indicates, in suffi--

cient detail for the using manager,
where each component of the project
is located, from Engineering Release
through Shipping. Using the exception
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principle, it indicates only those com-
ponents which are behind schedule,
and the reason for the slippage. The
Master Status Report is issued weekly,
bi-weekly, or monthly, depending
upon the requirements of the level of
management to which it is directed.

In a paper of this type, an explana-
tion of a system such as is typified by
the Librascope Operation Control Sys-
tem must necessarily be abbreviated.
It has been possible to give only a
thumbnail sketch of what is really
only one phase of the system. In so
doing, many important points have
been brushed over.

To mention a few, LOCS is de-
signed to work with partial or incom-
plete release of engineering drawings
or specifications. Because of the nature
of Librascope’s operations, the release
of a project from Engineering usually
occurs in stages, as designs are final-
ized. Only those who have had experi-
ence with such a condition can fully
appreciate how this can complicate
the design of an operational control
system.

Can Encompass Many Firms

Although Phase I of LOCS encom-
passes the operation from Engineering
Release through shipping, the system
when complete is designed to provide
control of an entire industrial com-
plex. Just as a company such as ours
can control its operations with LOCS,
SO can multicompany operations be
controlled from one operations center;
or, similarly, several subcontractors
working on the vast and complex mili-
tary contracts typical of today’s missile
age can be tied together by an on-line,
real-time control system. '

The LOC System has béen designed
to be, whenever possible, fail-safe.
Failure to transmit information where

information should be transmitted is
noted and reported by the computer.

Self-Policing

If the transmission of the quantity
of items passing receiving inspection
exceeds the number received, or if
the quantity of items completed in
Operation No. 2 exceeds the number
completed in Operation No. 1, the dis-
crepancy will be reported by the com-
puter. If the opposite occurs, some ad-
justment may be required; but, as can
be seen, a fail-safe condition exists.
These are just a few of the many ways
in which the system operation is pro-
tected.

Simulation Uses

By taking the control center off-line,
it is possible to simulate plant opera-
tion. This provides management with
a valuable tool for judging the effect
on plant activity of various schedule
changes, increased or decreased pro-
duction loads, changing product mix,
etc., without affecting the operating
system. This ability may be one of the
most important characteristics  of
LOCS.

No Substitute for Management

It must also be pointed out that the
Librascope Operation Control sys-
tem is not a decision-making system.
It is our opinion that systems of this
type will never replace experienced
management in making business deci-
sions. LOCS can and does compare
information and indicate that a deci-
sion must be made, but it does not
make decisions. It prepares manage-
ment reports which are practically con-
current with the conditions they relate
so that management’s decisions can be
made in time to be effective.

e
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Conclusions

It is an interesting exercise at this
time to look back with 20-20 hind-
sight over two years’ experience with
the design and implementation of
LOCS to see what its effect has been
and what has been learned.

First, and most positively, L.OCS
has increased management’s control of
company operations. The advent of
accurate, on-time reports has provided
the information necessary for purpose-
ful decision making. Management’s
control will increase in scope as fur-
ther phases of the system are imple-
mented.

LOCS, even in Phase I, will be an
economic success. The operation of
the system will pass the breakeven

oint in the not-too-distant future.

Although the system has gained ac-
ceptance throughout the company,
there were times when the going was
pretty rough. As stated earlier in this
paper, the system concept was ex-
plained to all personnel; and it won
their interest and acceptance. The
problems which occurred in the LOCS
activity were operational in nature.
Healthy differences of opinion existed
between the systems engineers and
operating personnel as to the manner
in which the system would operate
and as to its effect on the areas under
their control. 5

The LOCS personnel feel that these
problems could very well have been
minimized by using the approach that
the operating personnel were part of
the design team and were responsible
for changes in their departments. Man
is an animal who will resist change
simply because it is change, and none
are more aware of this than the LOCS
designers.

The industrial engineers who de-

signed LOCS initially viewed the sys-
tem function as a computation prob-
lem. Their view has changed, how-
ever, and they now realize that the
system function is essentially one of
mass infofmation storage and re-
trieval, with computation exercising
an essential, but subordinate, role.

The design approach for this sys-
tem was to develop an integrated
system which would provide control
of the entire industrial complex, and
then implement the design in phases.
This approach has proven its value as
the system implementation proceeds
into further phases. Problems of in-
compatibility in data, information, and
method have been designed out of the
system.

Must Be Completely Integrated

Industrial engineers are perhaps
more aware, from their training and
experience, of the dangers and pitfalls
of the “adding-on” approach than any
other group. The LE.s who tackled
the LOCS design problem were de-
termined, from the beginning, that
they would design a completely com-
patible total system. Fortunately, they
had management backing for their de-
cision and as additional phases are
implemented the system remains in-
tegrated.

Future Belongs to Similar Systems

Putting aside the subject at hand,
we might ask ourselves “What will the
future bring?” One thing we can be
sure it will bring is more and more
systems similar to the Librascope
Operation Control System. Manage-
ment is all too aware that manual or
even unit-record systems cannot keep
pace with the demands of today. With
automated manufacturing processes,
tape-controlled machine tools, and
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automatic warehouses all making
greater demands, anything less than
real-time operational control will be
useless.

Such systems as are designed must
be completely integrated. The add-on
approach is economically and func-
tionally unsound. We would not tol-
erate such an approach in a modern
weapons system, why should we tol-
erate it in an operational system?

The course of events will not be
without its problems. As we are facing
a situation of technological unemploy-
ment today due to automation in the
factory, so shall we face white-collar
unemployment due to automation in
the office.

Must we all reinvent the wheel as

that question is, of course, no. We can
and should draw heavily on two
sources for information and assistance.
These sources are the electronic data ,
processing machine manufacturers |
and the universities. Many EDP ( !
machine manufacturers are develop-
ing systems teams, such as the LOCS
team, which are especially well quali- i
fied to render expert assistance. The ;
universities are developing graduate
programs of industrial engineering,
business administration, mathematics,
and economics whose graduates will
provide leadership in this new era.

The future in this era promises to be
exciting, challenging, and rewarding.
Whether we are rewarded depends
upon whether or not we accept the

tems for our own use? The answer to challenge.
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Assabet dnstifutionfor Savings

Maynard , Massachusefls

TWINOAKS 7-2963

July 27, 1962

Mr. Kenneth Olsen, President
Digital Equipment Corporation
Maynard, Massachusetts

Dear Mr. Olsen,

On June 6th we wrote you of a proposal of creating
within your company a "Payroll Savings Plan".
The success of this plan in other cities, as well as here in
Maynard, seems to us to justify its consideration especially
in regard to its mutual benefits.

Since this Payroll Savings program has the effect of
taking the place of a self-supported Credit Union, we feel that
the advantages of its adoption would certainly preve out its
worth. ;

It is well to mention that one of the many services
directly compatible with the Payroll Savings would be the
Unsecured Personal Loan, avalilable to all responsible applicants
of Digital.

I would consider it a favor if you would allow me teo

talk this proposal over with you or any one of your designated
Department Heads.

Yours very truly,

C;iEKEZVS\ZLn\iZj{x_¢Jc('C

Gage W. Russell, Asst. Treasurer
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INTEROFFICE
H MEMORANDUM

DATE  July 31st, 1962
SUBJECT

TO enneth H. Olsen FROM Russ Doane
Harlan Anderson
Stan Olsen
Dick Best
Ben Gurley

There will be a meeting in Ken Olsen's office at 8:30 a.m. on Thursday,
August 2nd to discuss the status of VHF modules and decide about announcing

them at WESCON.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS



. | g\IPANY CONFIDENTIAL

&EE INTEROFFICE

MEMORANDUM
SUBJECT Fiscal ‘63 Forecast

TO Harlan Anderson FROM George O'Dea

DATE July 27, 1962

In accordance with our conversation of yesterday, as a starting point for our
Complete Corporate '63 Forecast we have taken the detall submitted to the
National Shawmut Bank on May 14 and are considering it in light of today's
knowledge .

Net sales for the first 10 months of fiscal '63 were shown at $9,509,000.

Actually the last 3 months of the Shawmut forecast were estimated at $1,060,000
each. On the strength of this, we have extended that volume through June of '63
and come up with a net sales volume of $11,629,000. (See attached schedule.)

Before we can even think of going any further, we must clear the air on this figure.
According to the books, you did $2,658,000 for fiscal '61, appear to be about to
show $6,500,000 for fiscal '62, and now look forward to more than $11,000,000
for fiscal '631

I'm just not accustomed to such staggering success! May we be so bold as to use
this figure In our fiscal '63 forecast?

The records appear to justify optimism. The DEC unfilled order position at the close
of fiscal '62 shows the following backleg.

Modules $ 434,000
Systems 242,000
Computers 3,665,000
545341,000
We therefore had more than half of the computer business in hand before the year

even began.
The actual bookings of new orders for the first 3 weeks of fiscal '63 have been:

Modules $ 294,000
Systems 118,000
Computers 334,000
$ 746,000
p———————————

COMPANY CONFIDENTIAL

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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Simple arithmetic would annualize that performance at more than a million dollars
greater than the sales volume being quoted as the fiscal ‘63 forecast!

There has been a great deal of talk about module production being the limiting
factor to shipments. If we use Dick Mills ratios of 25% of systems sales = module
cost, and 223% of computer sales = module cost, then assume the average module
bears a unit cost of $35.00, the forecast as it reads now would call for annual
module production of 101,500 units as follows:

Product Sales Value % Module Cost Module Cost Units (@ $35 ea.)

Modules $ 4,215,000 44% $1,855,000 53,000
Systems 1,225,000 25% 306,000 8,700
Computers 6,189,000 223% 1,393,000 39,800

$11,629,000 $3,554,000 101,500

Perhaps this is a bit disturbing. Maynard is shooting for 12,000 units per month
commencing in September.

All of which leads us to the next subject. What size sales volume will we be shooting
for in early '647 The last few months of fiscal '63 will bear the early production costs
of '64 sales. In general, should we figure another 40% increment in sales? (For
computing cash strains, this would seem wise.)

Your early comments on these figures will be appreciated, Horlon. From here we can
jump to our quick forecast of fiscal ‘63 financial statements.

CC: Ken Olsen /

(B

COMPANY CONFIDENTIAL

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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Net Sales Forecast - Fiscal '63 ($000 omitted)

Total Modules Systems Computers
July $ 1,089 $ 250 $ 79 $ 760
August 733 250 146 337
September 811 250 100 461
October 821 385 100 336
November 930 385 100 445
December 935 385 100 450
January 1,010 385 100 525
February 1,060 385 100 575
March 1,060 385 100 575
April 1,060 385 100 575
May 1,060 385 100 575
June 00 385 o s
Total $11,629 $4,215 $1,225 $6,189

COMPANY CONFIDENTIAL

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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DATE July 27, 1962
cupjecT Retaining Industrial Stylist

Kenneth Olson FROM Loren Prentice |

Some time ago you asked me to make inquiry of various engineers in regard to retaining
a company or individual as a consultant to our company in industrial styling. This is
essentially a report of this inquirye

Ben Gurly Ben believes as far as PDP1 is concemed that no change should
be effected in the appearance of the cumputer and that he is in favor of
small improvements as long as they do not impair the present appearance. _
He believes that any change would affect our customers adversely as they :
have become accustomed to the appearance of PDP1. This | think is what
could be termed "Volkswagon Styling". He has no new projects in mind
until we build a new computer, presumably PDP5. He also indicated that
he thought that the work done by Scott Miller was satisfactory and that we
had satisfactory coverage in this field.

Gordon Bell thinks that this type of guidance that we are proposing is
necessary and we should start immediately to work on PDP4 and PDP5.

Specifically he has in mind the restyling of a magnetic tape unit fo go

Dick Best We should have this type of service but has no specific projects
in mind. He believes that it is essential that we have an overall coverage
in industrial styling and that it is a good thing to have somebody looking
over our shoulder.

Dick Whipple  believes that this would be of some help to him in special
projects, such as the IBM Memory Tester and other new systems that they
have in mind of building.

J]ohn Fadiman  wants to continue adaptation of present cabinetry to his work;
major concern is a new color scheme, preferably compatible with the use
of doeskin tweed on standard panels with some other color for cabinetry
doors and panels, etc.s He believes that the doeskin tweed cabinet is
unsatisfactory to at least some of his customers, that they believe that it
is old fashioned. This probably comes about from in plant visits by people
who see our blue cabinetry and admire it over the doeskin,

| believe these represent the viewpoints of the various people. | am sending a copy of
this to each of the people mentioned so if they do not agree with it they can make
their protests known,

JIPMEN SORPORATION « MAYNARD, MASSACHUSET
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Retaining Industrial Stylist Page 2 July 27, 1962

Specific design projects that we have at the present time are new logos for all
equipment, adaptation of auxiliary equipment for PDP4, redesign of 31 display
unit = this is probably the largest and most complex project = packaging of IBM
high speed tape unit, repackaging of a dual magnetic tape unit for use with
PDP4 and new color styling for Special Systems.

[ believe this question of retaining an industrial stylist should be discussed with our
marketing people and they should be polled as fo whether they think that some of
our designs are inadequate from their standpoint or nofe

P:o Loren B. Prentice

cce Ben Gurly
Gordon Bell
Dick Best
Dick Whipple
John Fadiman
Scott Miller
Ken FitzGerald

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE MEMO

Subject: Computer Shipments Date: 7/27/62

To: PDP-1 Distribution List From: Bob Beckman

As a result of experience with several computer
shipments in the past few months, it has been decided that
the standard policy on computer shipments will be to crate
all items and to make shipments by electronic, air-ride
van with impactograph.

Justifiable deviations from this policy are per-
mitted, but in such cases the racking and shipping people
(Ken Pitzgerald and Jim Myers) must be notified well in
advance,
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INTEROFFICE
MEMORANDUM

DATE  July 26, 1962

SUBJECT W.R. Grace & Company

TO

Ken Olsen FROM Harlan Anderson

Dorothy Rowe telephoned yesterday and said that General Doriot had
spoken with his friend Alex Daignault, who is Executive Vice President of W. R.
Grace & Company. His office is in New York, and his telephone number is
Digby 4-1200. Apparently he asked General Doriot who they should go to to
get advice on whether their approach to automation in their chemical processing
was reasonable. Apparently they have been exceedingly conservative, and have
done very little along these lines, and are wondering whether they should continue
that way or become more aggressive. He was considering hiring John Diebold
Associates as consultants, but the General suggested that he really ought to talk
to us first. Mr. Daignault will be in Boston on Tuesday, July 31, and is going to
call us early in the afternoon to arrange for a get-together later in the afternoon
and possibly dinner that evening. These arrangements were made when | telephoned
him to follow up a commitment that Dorothy Rowe had made to him earlier in the
afternoon. | explained that we felt we knew very little, if anything, about his
business and that we certainly weren't consultants, at which point he said he under-
stood and did not want to impose on us, but would like to have a short discussion.

####

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS
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DATE July 25, 1962
SUBJECT  Training Program

TO Ken Olsen FROM Gordon Bell

Harlan Anderson

Stan Olsen

Dick Best

Ben Gurley

Maynard Sandler

Bob Lassen

Bob Hughes

TRAINING PROGRAM: =~ The enclosed diagram attempts to clarify (in my own mind) the

steps through which individuals with technical background (without an engineering degree)
entering DEC progress. It is shown graphically to condense, the boxes and how they interact,
and that all details are not shown are relatively unimportant. The sequence should be important
since it would be nice to maximize the individual's affectiveness and minimize training time,
holding quality and output constant.

Our present promotion scheme is informal (good perhaps for a small company ), but it often
promotes good individuals too rapidly without long enough training and on the other hand forces
us to look outside to fill jobs, simply because our training leaves gaps, and is inadequate. This,
of course, is because we grew very rapidly and needed lots of trained individuals and didn't have
time to train internally. (A good example of this is PDP-1 checkout personnel)

Basically, | would like to have a more formal procedure. Ingredients of the procedure perhaps
are:

1. State the various stages of training

2. Rotate people through jobs that are necessary, assuming they will eventually progress.
3. Evaluate the people at the various boundaries

4, Insert DEC internal training at the appropriate times and stages. (We'd probably have

fewer in the programming classes, but more who knew what they were doing.)

Bis Allow outside training at higher stages

CONCLUSION:  Let's define.

##n# s ###

MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

det

DATE
SUBJECT industrial Dynamics Meeting = August 2nd

FROM

TO Group 1 (3:00 to 4:30 p.m.)
en Olsen

Gordon Bell

Dick Best

Ben Gurley

Dick Mills

Maynard Sandler
Bob Savell

Group 2 (4:30 to 6:00 p.m.)
Harlan Anderson

Jack Atwood

Bob Beckman

Jon Fadiman

George O'Dea

Stanley Olsen

®

July 25th, 1962

Aynne Manning

Dave Packer has asked that | remind you to carefully read Chapters 17
and 18 of Industrial Dynamics before your scheduled meeting on Thursday,

Avugust 2nd.

DIGITAL EQUIPMENT CORPORATION .

MAYNARD, MASSACHUSETTS




July 24, 19862

Solder splashes
Cy Kendrick Bob Hughes

I was in the solder dip area the other day
and noticed that many units had splashes of
solder on the component side of the etched
board.

The reason for this was that the -
hold the etched boards are wvarinn dqut and

I think we should bui
- this fixed as soon &

cc: /Ken Olsel
Jim Cudmd




INTEROFFICE
H MEMORANDUM

L L J

DATE July 23, 1962

SUBJECT

TO

Harlan Anderson FROM  George O'Dea

It has now been one month since | joined DEC, and the time has come to
make my first recommendation of a course of action.

That recommendation is to set up a complete corporate forecast for fiscal
1963.

The reason for this particular recommendation is graphically illustrated by
our present cash dilemma. In spite of spectacular growth and substantial profits,
we are almost certain to default on the note payments due Shawmut in August and
September.

Yes, they will probably go along with the default, and may even be
delighted to increase the loan, but right now | doubt if anyone knows how much
more we'll need, or when we'll need it.

Specifically, the fiscal '63 forecast should begin with sales. From this
estimate (I think it should be dignified by being made by yourself and Ken) we
can strike a quick P&L. On the basis of this quick P&L, you and Ken can decide
how much we will plow back for development, and how much you feel we can tie
up in the acquisition of new capital equipment and other balance sheet type of
expenditures.

We may then prepare a quick balance sheet and approximate our cash
strains.

Once the quick forecast of financial statements has been prepared and
okayed, we will be in a position to go into the necessary detail to identify the
significant areas of income and commitment with those individuals responsible
for their execution. These matters can then be flagged to fall out from our reg-
ular monthly financial statements in order that our progress can be measured.

| strongly urge that you approve this undertaking and will start it off with

a forecast of sales for fiscal '63. This would be best if it were in the form of new
orders received.

CC: Ken Olsen

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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MEMORANDUM

DATE suly 23, 1962

SUBJECT  DEC Participation in Parachute Contest

TO .File FROM  parlan Anderson

At o meeting on Friday, July 20, | told the representatives of the sport
parachuting contest that we would definitely participate in the parachuting con-
test by loaning them a PDP-1 computer and providing some incidental support.
The machine which we plan to loan them is a PDP-1 scheduled for delivery to
Minneapolis~-Honeywell. Basically, our participation will involve the following
three things:

1. Looning the computer and assuring that it works properly.

2. Donate $300 to the contesi. We hope that they will use this money
to help provide support for Bill Mann in doing the programming and
particularly operation of the computer during the contest.

3. We will provide and install the special cables and switches for the
judges. This includes probably two master cables, each terminating
in a junction box from which the five judges can connect in their
individual boxes with a wire extension. The judges® boxes should
have the three buttons labeled in three languages with names that
they will provide for us in the near future. If we silk screen this,
we probably should put on the symbol of the World Sport Parachuting
Contest, and also o credit o Digital Equipment Corporation.

| told the people that we wanted the right to veto whatever building they
came up with to house the computer if we deemed it unsatisfactory. 1 said that in
the event we did veio their building that we would previde a building instead. |
. urgsd them not fo take advantage of this, but to continue looking for a satisfactory
building. The following schedule was worked out for the details relating fo our
participation:

Friday, 20 July: Preliminary draft of specifications for program completed.

Wednesday, 25 July: Specifications for program agreed upon in final form at
meeting fo be held at DEC at 2 p.m.

Monday, 30 July: Start building and stort laying cable at Orange if necessary.

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS
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Wednesday, 1 August: Check program for contest on the Orange PDP-1 at DEC's
tactory . o

Friday, 3 August: Building complete with power installed and air conditioning
instalied. Also, the cables should be complete by this time. They will have
installed a telephone by this time also.

Monday, 6 August: Ship computer fo Orange.

Friday, 10 August: Demonstration day for final check and the press.

Saturday, 11 August: First day of the meet.

There will be many intermediate items of work that will have to be com-
pleted, but they will all be built around the cbove schedule fremework .

CC: Ken Olsen /
Stan Olsen
Jack Awwood
Jack Smith
Alan Kotok
Ken Fitzgerald
Tom Leonard
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INTEROFFICE
H MEMORANDUM

- 7/20/62
DATE

suBJEcT - Definition of Standard DEC PDP-1 Program Library

T0 PDP-1 Distribution List - John Koudela, Jr.

FROM

A meeting was held on July 11, 1962, to define a Standard DEC PDP-1
Program Library. The following personnel were present:

» B, Anderson
Bell
Beckman
Morse

. Graetz

. Koudela

] Z'F w o

The purpose of defining such a library is to be able to precisely
describe and guarantee exactly what "software" is to be delivered
with each PDP-1. This has never been adequately done in the past.

The Standard Library will consist of two sections: (1) maintenance
" programs, and (2) all othex programs (which may be called "general
programs"). This library is to be clearly distinct and independent
of the DECUS Library (programs written by usexs). DEC, however,
may contribute to the DECUS Library in the sense of a "user".

For the sake of uniformity, program classification and labelling can
be the same for both libraries.

Program Numbering
DEC NNN-#M

where NNN is a serial number in cctal and M rxepresents the letters
A through 2 (used sequentially) to designate revisions.

Punched Tape_ lLabelling

Labels will be color-coded and measure 1 by 6 inches:

Yellow RIM Read-In Mode Format

Purple MS Hacro Symbolic Format
Green BSL Binary with RIM Self-Loader
Tan BIN Binary without Self-lLoader
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A punched tape label may indicate any or all of the following items:

.
2.
3.
4.
S
6.
e

8.
9.

Program write-~up format and content has been fairly well standardized
and is described elsewhere.

Standard DEC PDP-1 Program Librarvy

[ 2 [ B

-

Program Number

Short Program Title or Title Symbol

Tape~Type Abbreviation (RIM, MS, etc.)

Starting Address (SA=NNNN)

Registers Required (Reg=NNNN-MMMM)

Halt Address (HA=NNNN)

Arithmetic System and Precision (FXD-18, FL?-18-18, etc.,
for fixed point 18-bit arithmetic, F£lcating point 18-bit
fraction~18-~bit exponent arithmetic, etec.)

Sense Switch Settings

Tape Code (FIO-DEC, CONCISE, etc.)

1. MACRO Assembly Program (presently MIT-3), including

2. DEC Debugging Tape (DDT), presently MiT-1l, including

=
b.
Co

3. Expensive Typewriter (presently MIT-2), including

a.'

b.
Co

MS Tape of MACRO

BSL Tape of MACRO

MS and BSL Tapes of Standard MACRO-Instruction Definitions
MS and BSL Tapes of MACRO Symbol Package

Technical Write-up and Program Listing

Program Write-up (including description of MACRO Binary
Self-Loader)

MS Tape
BSL Tape (Hi Loader only)
Program Write~up

¥MS Tape
BSL Tape (Hi Loader only)
Program Write-up
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4. Punchoff (presently BBN-46), including

a.
bi

5. S8imple Octal Debugger (to be written), including

Q.
b.
C.

6. Simple Tape Duplicator (to be written), including

2.
b.

7. Arithmetic Routines (MS Tape only and Program Write-up for each)

2.
b,
c.
d.

Summary

1. Numbexr of Tapes (all types) in Standard Library: 18
2, DNumber of Write-ups in Standard Library: 11
3. 8Status of programs to be convexrted to MACRO:

@ @

-3-

BSL Tape (Hi Loader only)
Program Write-up

MS Tape
BSL Tape (Hi I.cader only)
Program Write-up

BSL Tape (Hi Loader only)
Program Write-up

Multiply Subroutine {FXD-18) presently BBN--10

Divide Subroutine (FXD-18) presently BBN~47

Random Number Generator (FXD-18) presently BEN~-23
Single DEC Floating Point Package (FL//-18-18) presently
DEC-107

Punchoff: Write-up and Frap Symbolic Tape available
Multiply and Divide Subroutines: Write-ups and Frap and
Decal Symbolic Tapes available

Random Number Generator: Write-up and Frap and Dacal
Symbolic Tapes available

Single Dec: Wrxite-up available; basic program and intexpreter
in Decal symbelic; functicn generator subroutines in Frap
Symkolic

This memo is submitted to the azddressees for approval and comment.
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R. Mills

Senior Clerk
Library Asst.
ru-_ Clerk

Secretaries

Clerk/Typists

Accounting Clerk

Asst. Adv. Mgr.
Adv. Trainee
Art Speciali
Lab. Tech.
Public Rela
Repro Typist
Clerk/Typists

Buyer Trainee

ns 8

Wiremen (2)

Apprentice Machinists

Machinist

(2)Sheet Metal Trainees
Sheet Metal Mechanic

Carpenter

Tool Crib Attendant

July 19, 1962
Approved Open Requests For Personnel

R. Lassen

Library 65
» {replacement) 62

e 62

i. o:Lion (replacement) 75

8. Olsen . 75
M. Sandler 75
R. I.lmon 75
G. Bell 75

75

N. Maz 4
62
62
65 =
7500
65 =
75 =
65 -
“{replacement) 6000
. 70 -
"{1 replacement) 62
J. Fadiman
R. Boisvert 62
L. Prentice 65 -
L. Prentice 70 =
L. Prentice 62
L. Prentice 70 =
L. Prentice 75 =

70

85
85

85
85
85

85

70

- 9500
70
85
70
- 7000
80

95

70
80

80
95
80




Draftsman (detail) R. Melanson 65
Praftsman (mechanical) s » 80
Draftsmen (3) (electrical)"” » 80 - 90
Jr. Accountant R, Mille 4400 - 6000
Office Services Supv. g » 6000

Tab. Operator . ’ 65 -« 75
(OPEN) Assemblers (female) M. Sandler 62

Wireman . - 62

8000 - 10000

ccs K. Olsen . —
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INTERCFFICE MEMORANDUHM

DATE: July 18, 1662
SUBJECT: PDP-l§ QUANTITY DISCOUNT PRICE SCHEDULE

T™0: H, Anderson J. Koudela FROM: George Rice
B, Beckman K, Larsen
G, Ball, N, Masszarese
R, Best R, Milis
P. Bonner Je OfConnell
Jo Burley G, O'Dea

D, Denniston X, Olmen

Jd., Fadiman 3. Olsen

B, Gurley B, Stephenson
T, Johnson

The quantity discount for PDP-4's will be computed from a
table®, This table price will permit customers who buy computers
in quantity to obtain a discount, The discount will be greater
for high volume customers end will be the same as the present
price sheet for one computer customers.

The discount applics to the curreat price of the computer
a2t the time the purchase order is placed, The discount schedule
2.3 availablie only for the PDP-UA or PDP=4B and the following op-
bionsy

Type 17 (4026 Word memory module),
Type 25 (Real time option),

Type 65 (Printer-keyboard and control),
Type T5 (Paper tape punch and control).

PDP-4 DISCOUNT TARLE
Total number of machines Price per machine

ordered during past year by per ceat of Discount
plus number of machines current price, per cent
in present order,

1 | 100 0

2

3 7 e

82 18
5 76 el

This discount schedule allows for discounts up to 24%,
There 1s no provision for ecancellation for customers who buy

*The table will give 2 per cent discount depending upon
the size of the order and on the previcus ovrders made
during the past year.
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.

many machines ¢o obtaln a low price then cancel part of the

order, If a customer should cancel part of an order, they will

be subjcet to a pemalty which will adjust the price upward to

that whieh would apply for the number of machinmes delivered plus

a fixed penalty. The amount of the fixed penalty will be deter-
mined by the number of machines cancelled and the time differentisl
between the cancellation motice and the delivery date of the
cancelled machines,
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COMPANY
o CONFIDENTIQ)

INTEROFFICE
H MEMORANDUM

DATE July 17, 1962
SUBJECT Basic PDP-1 Schedule

TO K. Olsen FROM H. E. Anderson
S. Olsen
P. Bonner
J. Smith
B. Gurley
Ist of the Month 15th of the Month
July ADX - 2 M.1.T. DEC
August ADX - 6 Honeywell **
September ADX -7 United Aircraft
October ADX - 3 Adams
November ADX - 8 J.P.L.*
December Electronic Assoc.* *** AEC (Canada)
January ADX - 9* AFCRC* »

*  Tentative
**  To be used at Orange, Mass., on August 15, and ACM in Syracuse
*%%  To be used at FJCC in Philadelphia, December 1

Note: Actual delivery dates to customers may be slightly later than the months
shown above, since the purpose of this chart is to keep track of our two
computer per month philosophy .

COMPANY CONFIDENTIAL
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INTEROFFICE
| MEMORANDUM

DATE

AT

SUBJECT EMPLOYEE

TO ﬁo 'fJJ.:"-

A
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INTEROFFICE
| MEMORANDUM

DATE July 16, 1962

SUBJECT Computer Maintenance Contracts

TO PDP~1 Distribution List FROM Bech Beckman

Attached is a brief description of the recently established
field maintenance policies and charges.

Several of ocur customers, whose warranties have already
expired, have been receiving free service for the past few
montha, These "extended warranties” will expire at the end of
this wonth and further service of their equipment will be
subject to the charges described here, As otherg® installations
reach the end of their warranty period, the organizations
oncerned will be notified and further maintenance work by DEC
perscnnel will be subject to these charges.

(7]
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FIELD MAINTENANCE SERVICES AVAILABLE

Digital Equipment Corxrporation offers field maintenance
sexvice for PDP computers and associated equipment on a per call
basis, or one of two maintenance contract plans, The following
is & brief discussion of the services available and charges in-
volved,

The services discusded here are available anywhere within
the continental limits of the United States. For convenience,
two "areas”" are defined: Area 1 is everything within a fifty (50)
mile radius of a DEC service center, Area 2 is everything outside
this 50 mile radius. At the present time, DEC service centers
are located at 146 Main Street, Maynard, Massachusetts, and 8820
Sepulveda Boulevard, Los Angeles, California,

PER_CALL BASIS

Maintenance work performed on a per call basis is subject
to the following charges:

1, $20.00 per hour of actual on-site work (minimum
charge, $20.00),

2, Transportation at $.,10 per mile (automobile) or
actual cost of commercial transportation,

3., Cost of replacement parts,
4, Additional charges for installations in area 2,

a, $20,00 per day (including travel time),
b. Minimum charge $100.00 plus transportation.

MAINTENANCE CONTRACTS

Charges for maintenance contract plans #1 and #2 will be
figured as a percentage of the base value of the equipment, The
base value for this calculation will be the current published
retail price of standard equipment, the last published retail
price of a discontinued item, or. the selling price of equipment
unique to a particular installation, as applicable.

With one exception, the maintenance contracts provide for
preventative and corrective maintenance on all PDP computers and
associated equipment, No contract maintenance is available for
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computer typewriters that have been in service for more than
ejghteen (18) months,

PLAN NUMBER 1

This plan provides minimal preventative maintenance service
and limited corrective maintenance service, It is intended for
those users who plan to do a portion of the necessary maintenance
themselves, The plan provides for one (1) preventative mainten-
ance call per month, to be scheduled by DEC, and a limited number
of trouble calls per year. The number of trouble calls allowed
is a function of the complexity of the installation. Twelve (12)
trouble calls per year are allowed for a basic computer with no
options, and the number of calls will be increased by one (1) call
pexr year for every $600.00 per year (or portion thereof) over
the charge for a basic computer, Once the limit on trouble calls
has been reached, additional calls will be on a per call basis,
Charges for plan #1l1 are:

1, 2% per year of the base value of the equipment,

2, Cost of replacement parts,

PLAN NUMBER 2

Plan number 2 provides the same monthly preventative main-
tenance calls to be scheduled by DEC, but places no limit on the
number of trouble calls during the contract year. Charges for
plan #2 will be figured on the basis of 5% per year of the base
value of the equipment,

ADDITIONAL PROVISIONS

All service is on a "working hours only" basis, Working
hours are defined as 0800 to 1630, Monday through Friday,
(Excluding holidays). The calls must be placed within these hours.
Work once started will continue as long as necessary.

Troubles traced to modifications or to additions not supplied
or approved in writing by DEC, will be charged for at the per
call rates regardless of any existing maintenance contracts.

Items of equipment that are still within the original
warranty period will continue to receive free service as in the
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past, As warranties expire, the items concerned can be added to

existing maintenance contracts with appropriate adjustment in
charges,

For further information concerning field sexvices and
maintenance contracts, contact:

R, J. Beckman
Managex, Customer Relations
Digital Equipment Corporation
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INTEROFFICE
H MEMORANDUM

DATE July 16, 1962

SUBJECT
TO . #x. olzen FROM  7ack smith
H. Anderson
S. Olsen
M. Sandler
B. Gurley

We are currently quoting customers a 4 month delivery
for Mag. Tape Type 50 Units. Determining factor being
our method of ordering potters. Customer order type
method is now in use. On receipt of customer order for
a type 50 we in turn order a potter unit and assign this
unit to the customer order. Potter requires a 14 week
lead time, thus determining our four month delivery
quotation. If this delivery is sufficient, we can
continue to order potters on a customer order bases.
Shorter delivery of type 50 units to customer will re-
quire manufacturing for stock and we will have to start

to forcast our needs as soon as possible. Please advise.
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INTEROFFICE
Hl MEMORANDUM

DATE July 13, 1962

SUBJECT DELIVERY OF MEMORY STACKS

TO K. Olsen FROM Jack Smith

H. Anderson
B. Gurley
H. Crouse

Replies have been received from G.C. and Ferroxcube confirming
their shipping dates of Memory Stacks to us. Ampex is bringing
in the second spare Memory for MIT Monday. The fifth spare
Memory for ADX-2 was installed into the system today; this
completes the system. Arrival of the second MIT spare Memory
from Ampex Monday morning will bring to a close a slight panic,
which was not quite as bad as it first seemed. Delivery of the
ADX~-2 system was delayed just a matter of a few days. The MIT

system is still on schedule according to Al Blumenthal.

Both G.C. and Ferroxcube have confirmed that they will ship
early next week. This will put us back on schedule for all

future computers.

Delivery dates of Readers, Punches and Typewriters have been

confirmed and offer no problem outside of constant attention.
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INTEROFFICE
MEMORANDUM

DATE July 12, 1962

SUBJECT Programming
TO Ken Olsen FROM " Dit Morse
ol Harlan Anderson Gordon Bell
Ben Gurley

Programming:

The following people will be working in these projects for the next two months:

DEC Business Programming- Dit |/5, G.B. |/8, Alan Kotok 1/3
Compiler for PDP-4, thru PDP-| - Alan Kotok 2/3, Dit
Maintenance and In/out Routines-= PDP-4  Steve Piner

DEC Library for PDP-I - S, Graetz, Carol Austen

Double Precision Floating Point 1 PDP-4 - Julie Cole

General Coding = Nancy Lambert

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS



COn
® IPANY CONFIDENML

INTEROFFICE
H MEMORANDUM

DATE July 12, 1962
SUBJECT Long Range Obiei:?es of the Office of Treasurer

TO Kenneth Olsen
Harlan Anderson

FROM George O'Dea

This will confirm our conversation of yesterday afternoon in which the
long range objectives of the position of treasurer were described as including
the following four items:

1. Accounting System Feedback - It is important that the non-
accounting personnel of the company become a significant part
in the feedback of information in order that their participation
in derivation of future information is made more realistic.

2. Cash Forecasting - The subject of cash forecasting is to be given
an immediate priority, again leaning heavily on the bringing of
other people into the establishment of the figures, particularly as
regards delays in major shipments and certain substantial procure-
ments.

3. Current Ratio - It is recognized that Digital Equipment Corporation
should aim for a minimum current ratio of 2 to 1. This office will
attempt to improve the existing current ratio by getting more people

aware of their responsibilities in this regard.

4. Accounting Organization - It is recognized that the accounting
organization needs an over-all upgrading in the eyes of the company.

As to sequence, Item #2, Cash Forecasting, will be approached first.

By way of final comment, every effort will be made to accomplish these
objectives through present Accounting Personnel.

COMPANY CONFIDENTIAL
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INTEROFFICE
Hl MEMORANDUM

DATE
July 9, 1962
SUBJECT PDP~-1 Field Service Summary

TO PDP-1 Distribution List FROM gy Beckman

Attached is the first of a series of monthly summaries of
field service performed on PDP-1 installations,

The purpose of these summaries is to keep everyone up to
date on the amount and type of field service work being performed.
Anyone who wants more specific information on particular failures
can let me know and we'll run off Xerox copies of the actual
field service report.
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SUMMARY OF FIELD SERVICE

June, 1962
Number of calls: 15
Man hours: 161
Maynard Area Calls Los Angeles Area Calls
PDP-1B BBN () PDP-1C-7 BBN
PDP~-1C-1 ITEK 1 PDP-1C-12 IRL *
PDP-1C~3 CRL 0 PDP-1C-13 JPL 0
PDP-1C-4 PDP-1C-15 BECKMAN 5

PDP-1C-5 MIT
PDP-1C-6 CRL (OAL)
PDP-1C-9 GEOTECH
PDP-1C-17 SRL

PDP-1C-16

© i

BBN

An unusual amount of service calls to BBN this month.
This is due in part to the recent additions and modifications
to the PDP-1B,

One problem was the intermittent pick-up of bit 7 in
memory. The trouble was traced to a defective inhibit driver
for the afore mentioned bit. An interesting point about this
problem was, checkerboard program would run, even though the
inhibit driver for bit 7 was defective. Another service call
found an open solenoid for bit 16 in the off-line typewriter,
and a defective forward escapement clutch on the off-line
punch (the off-line punch is a tally punch on the PDP-1B).

While trying to initiate a sequence break on any channel,

the inclusive Or of channel 7 would always occur. This prob-
lem was traced to an open transistor in the decoding of MBD,.

®* Installation Phase



Problems with done pulses on both typewriters when manu-
ally striking a key. This problem was due to PDP-1B logic
and a logic change was put in the computer so that it would
operate in the proper manner.

Another service call for new memory problems at BBN were
traced to the 1701 voltage regulator module in the 735 power
supply. The defective regulator caused fluctuations of the
inhibit current. Replacement of this module and readjusting
the read/write and inhibit currents solved this memory problem.

After a few days of operating the PDP-1B, it was found
that when the computer was first turned on that TW.__l__DAC
during deposit would not put bit one into the accumulator., This
problem was traced to defective 1201 flip-flop in the accumulator.
Replacement of the flip~-flop corrected the malfunction. It
was also found on this service call, that during a jump instruc-
tion we were not clearing the program counter, Investigation
revealed a shorted transistor in an 1105 module which was
loading down the input to the clear the PC pulse amplifier.
This module was used when an external control pulse from the
drum would clear the PC. Replacement of the transistor in the
1105 module corrected this problem. A complete test was per-
formed on the PDP-1B and its peripheral equipment. During this
test it was found that there were low margins on hole number 2
in the reader. Adjustment of the hole number 2 amplifier
corrected these low margins and all tests which were then run
on the PDP~-1B proved successful,

The PDP-1B is rapidly evolving into quite a system., Some
of the recent additions to the PDP-1B are:

Automatic multiply and divide.

IOT Control flip-flops and minus one to the program counter
logic,

Mag Tape Type 51.

Additional Memory and Field Extension Type 15.

Time Sharing Logic.

FIO~DEC and Parity Coding for the off-line typewriter and
punch,

Magnetic Drum, with the storage capacity of 22 memory modules.*

# Installation Phase




ITEK

Service was required for the Teletype punch at ITEK,
The punch had excessive o0il and chad in the die block head.
A thorough cleaning of the die block head and re-oiling of the
head corrected the punch difficulties.

MIT

A service call to MIT was necessary when the Type 30A
Display showed no deflection in the left quadrant. Removal
of the deflection coil cable in the display and a continuity
check from the right deflection amplifier to ground read 200.
This 2000 reading was traced to a shorted 2N 1719 transistor in
the heat sink unit of the Type 30A Display. It should be
noted that this problem caused the plus 50 volt NJE power supply
to go into an overload condition, and the supply output measured
only 45 volts,

CRL

The light pen which is used with the Type 30A Display
at the OAL installation was excessively noisy. An electrical
tape used as an insulation around the sides and bottom of the
light pen amplifier shield, eliminated most of the high fre~
quency noise, A check of the light pen then showed its signal
to noise ratio to be greatly improved,

GEOTECHNICAL CORPORATION

An intermittent trouble at Geotech would occur from time
to time and it seemed to happen mainly when the computer was
cold (i.e. for the first hour after turn-on), When we arrived
at Geotech the computer had been left off all day so that the
same problems would show themselves., The symptoms were that
all types of programs would fail and the usual result was a
cleared instruction register with the computer halting in an
illegal op.

It was determined that a LAC instruction was also doing

a partial add and a carry. The partial add and carry pulse
amplitudes were inversely proportional to warm-up time., After
a series of waveform checks and power ups and downs (to insure
the computer stay cool), it was determined that the instruction
register decoding for 10 and 00 was only going from ground to
-1.5 volts., A shorted .01 m.,f.d, capacitor in the -3 volt
clamp circuit of an 1104 module was the cause of this problem.
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I think that it should be noted that the .01 m.f.d. capacitor
which failed is an Automatic Components capacitor, which has

also shorted in other modules in two different installations,
These capacitors are not up to DEC quality and are no longer

used in DEC modules, however, there are some of this type in

modules which are now in the field,

BECKMAN

Our service calls were necessary at Beckman for break-
downs of peripheral equipment, Two punch problems developed
at the Beckman installation, one of which was caused by ex-
cessive o0il and chad jammed in the die block assembly. Clean-
ing the punch and die block assembly solved the problem, The
other problem was caused by the use of reel tape as the reel
was hitting the tape guide, Adjustment of the tape guide
solved this problem. A series of reader problems has seemed
to plague Beckman during the past month., Some of the problems
which developed were a defective feed hold amplifier, brake
and clutch adjustments on one reader, two shorted SPA modules
in an on-line and a spare reader, and a shorted -30 volt
rectifier stack on still another spare reader.
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INTEROFFICE
| MEMORANDUM

DATE  5uly 6, 1962
J

SURSRS T Revision of Tape Control 52 Pricing
TO

K. Olsen:” B, Gurley Fiv N. Mazzarese

H. Anderson E. Harwood

S. Olsen J. Koudela

R. Maxcy

The present scheme used in pricing Tape Control Type 52 has
led to some confusion when two Tape Controls are purchased with
a single computer, or when a Tape Control is purchased without a
computer,

The problem arises due to the fact that the High Speed
Channel Control Type 19 is included in the price of the Tape
Control, and that one Type 19 can handle up to three Type 52°'s.

It is, therefore, recommended that the price of the first Mag
Tape Control Type 52 for a given computer be:

$292,000 Mag Tape Control
+ 9,000 High Speed Channel Control
$38,000 Total

and that the price of a second Mag Tape Control on the same computer
be $29,000.

This price schedule is presently being offered to ITT on ADX-5.
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INTEROFFICE
H MEMORANDUM

DATE  July 3, 1962

SUBJECT Terminations

TO Stan Olsen FROM Barbara Charnock

As a result of a hearing I attended Monday, July 2, 1962, regard-
ing Fran Morris and Dorothy Spaulding, I found in order for an
employer to protect himself against a hearing determination
resulting in the favor of the claimant that we should tighten

up our policies and practices in the following manner:

1. Institute a written warning system to unsatisfactory
employees.

2, Establish a company policy as to how many written
warnings should be given., (Note: In a recent discussion
with Arthur Sesserman of National Metal Trades he quoted,
"A company that is not consistent in its policies is
asking for union threats,") We could give ourselves
leeway in this respect by not establishing a time limit,

3. 1If an employee is to be terminated on a specific day,
his supervisor should note the activities of the indi-
vidual in question and the actual time involvements.,

4, If an employee is away from his work station for an
unreasonable time, every effort should be made to
find said individual so his whereabouts could be wit-
nessed, In this respect time and offense should always
be noted on the warning slip.

5. The company policy of giving two weeks' termination
notice for hourly employees and one month's notice
for salaried should be more strictly enforced, I would
like to suggest that each employee who terminates must
indicate such in writing through use of a form which
the Personnel Department would supply.

BGC/jfr
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INTEROFFICE
¥ MEMORANDUM

DATE
SUBJECT WORK SCHEDULE, JULY-DECEMBER, 1962

TO K. H. Olsen FROM J. L. Atwood

INTRODUCTION

The accompanying schedule shows the predictable work load in our
department for the third and fourth quarters of 1962. It is broken
down into regular monthly jobs, trade show activities, and other
presently known projects.

The work required to produce these jobs is shown in "work-weeks" by
function at the bottom of each weekly column. (One "work-week"
equals one week's work by one person or one day's work by five
persons or any combination totalling five work days.)

These figures are not definitive; they are only educated guesses.
More precise scheduling will depend on the availability of time
card data for the specific jobs shown.

A basic effort has been made to spread the work load evenly by job
functions throughout the period. However, it would certainly be
possible to make further adjustments by changing delivery dates on
non-critical projects.

In actual practice, the time required for various projects will
vary from the norm. Preparations for any given trade show, for
example, depend entirely on the type of display to be used and the
kind of equipment to be shown.

All figures on Sheet 4 include a "base load" factor equivalent to
the average amount of time required for routine jobs, which are
not listed separately, such as the issuance of the Biweekly Report
and the printing of test data sheets. The factors are: copy,

L ww.; art, % ww., photography, 2 ww.; typing, % ww.; printing,
1% ww.; and mailing (including collating and binding), 1 ww.

The average work loads shown are calculated individually for the
third and fourth quarters since most of the fourth-quarter projects
which should appear on Sheet 3 are not known at this time. Thus,
the third quarter figures more closely approximate the normal
situation.
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Sheet 4 suggests the use of temporary help to meet peak requirements
in the mailing function, which includes collating and binding. This
has been a satisfactory solution where no special skills are
involved.

Other than temporary help, the only provision for outside services
included in this schedule is in the printing function. Because of
the growing volume of in-house work, such as forms and memoranda,
and because our equipment is not designed for top-quality commercial
results, only a relatively small share of the total departmental
printing has been assigned internally.

EXHIBITS

Sheet 1 - Reqularly Scheduled Monthly Jobs

Covers general monthly mailings, space advertising (when done),
promotional and operational publicity, employee publication,
customer mailings, and sales force mailings.

Sheet 2 - Trade Show Displays and Mailings

Covers design, construction and crating of displays and packing
of show literature. Also covers promotional mailings in
connection with specific shows. ("OK" indicates period when
design is approved and materials are ordered.)

Sheet 3 - Projects Presently in Prospect

Covers publications currently in process and some of those
which should be undertaken during this period.

Sheet 4 - Work Load by Job Function

Plots the number of work-weeks required to produce the jobs
listed on Sheets 1, 2 and 3 together with average work loads
for each function.

CONCLUSIONS

1. This schedule covers only the basic ingredients of a sound
promotional program and only the minimum publication requirements.

2. Maintenance of the schedule depends on (1) the availability of
gqualified personnel and appropriate equipment and (2) strict
adherence to all dates by all parties concerned.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




® &
-3-

3. Maintenance of the over-all work load depends on (1) full use
of departmental services by "customers" within the company and
(2) the careful integration of new projects into the existing
schedule.

4. Minor fluctuations in functional work loads can be accommodated,
when necessary, by overtime operation or the temporary shifting
of personnel between functions. Major fluctuations will require
either adjustments in the schedule or the short-term use of
outside specialists.

5. While all but one of our present personnel have reached a
satisfactory, or better, level of professional competence, the
department is not yet adequately staffed with qualified
permanent employees in certain critical areas. For example,
our reproduction typist and our two clerk-typists are temporary
help. They can be trained today and gone tomorrow.

6. The third-quarter deficiencies indicated on Sheet 4 are
approximately as follows:

Available Required Lacking

Copy writing 1 3 2
Art 2 3 1
Photography 3 3% 5
Typing 1 2y 14
Printing 1 2% 1%
Mailing 3 5% 2%
11 19% 8%

In addition to the 11 shown, the department includes four other
persons (Helene Shebak, Gert Loynd, Jackie Micklay, and myself)
whose time is devoted almost entirely to administration, planning,
production, training, and other supervisory work.

RECOMMENDATIONS

1. This schedule, together with any modifications, should be
approved as soon as possible so that it can be used as a guide
for activities commencing July 1.

2. Depending on the effect of any modifications, approval should
also be given for the addition of the following personnel as
quickly as qualified candidates can be located:
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a. Assistant advertising manager - who can help on copy
writing and supervision.

b. Reproduction typist - who can come with us on a
permanent basis to handle technical typing and part of
the general typing load.

c. Two clerk-typists - who can also come on as permanent
employees and do typing, collating, binding, or mailing,
depending on the work load in each area. (One of these
would be a replacement for Frances Morris.)

d. Advertising trainee - who can be assigned to printing,
photography or mailing, depending on the work load.
(Paul McDonald is scheduled for transfer to this job,
which would meet the fractional personnel requirements
listed in No. 6 above.)

e. Laboratory Technician - who can handle the growing
volume of photocopying and duplicating. (Joan Merrick
is due to transfer to this job, which is intended to be
the start of the Office Services operation.)

3. If the functional work loads continue as forecast, approval
will also be needed for an information specialist, who could
concentrate on publicity and public relations work; an artist,
who could do paste-ups, forms, signs, and other routine art
work; and another printer, who could put in full time in the
press room.

4. Since the department is now to be known as "Technical

Publications,” consideration should be given to the possible
transfer of Bob Buyer, the technical writer, from Engineering
to Technical Publications. This would give him more freedom

and encouragement to promote his services to potential
customers in the company, and it would put him in close working
relationship with the typists, artists, photographers, and
printers who can help him get his material into finished form.
It would also provide our group with competent technical
editing assistance on product literature and publicity.

Acceptance of these recommendations would permit us to have a
functionally oriented department with direct lines of responsibility,
as shown by the chart on the following page.
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INTEROFFICE ’
H MEMORANDUM

DATE  June 28, 1962

SUBJECT Meeting of Tuesday, June 26th, to discuss future computer development at DEC,

TO FROM Bob Savell

~

Olsen
Anderson
Morse

Kotok
Piner
Fredkin

Cretz
Koudela
Doane

Blumenthal
Bell
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The question under discussion was, "Should we build a new machine, and if so what sort
of machine should it be?"

It was agreed that we should make the decision not on the basis of what the competition
is doing, but on whether we can offer something new and different, Price probably is not of
much concemn, However, the new machine must be really new and significantly different
from anything else in the field, because it is in building equipment that is really new and
different that DEC stands out and can make a significantly greater profit than if we are
building to compete,

Some discussion was held about the type of clientele and type of business that we should
go after, one suggestion being that we might go after the business end of the computer business.
Gordon Bell suggested possibly a 1401 type machine with lots of 1O gear, Fredkin's comment
on this was that he felt it would tend to discourage good people from working at DEC, because
this sort of business would be really competitive, The conclusion was that unless someone has
a special inferest in business data processing we will not try to enter the field,

Large scale 7090 like machines were discussed and the conclusion reached that we would
not like to build machines on this scale for many reasons, One is that customers for such
large systems are few and far between and they require much sales effort,

The Character oriented machines, such as the Burroughs B-5000, were discussed. There
was no definite feeling generated that DEC should build a machine of this sort, The B-5000
is an soft-ware oriented machine, and when one buys a machine of this sort one is buying an
entire system rather than just a computer, It was felt that DEC now has in PDP-1 a simple
straight=forward machine and that there is much to be said for keeping any computer that we
build simple and straight=forward,

John Koudela was pushing for a powerful arithmetic element, also for a longer word
length. He felt that the things that people have most asked for are longer word length, index
registers, and built=in floating point. The chief objector to this was Ed. Fredkin who is
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quite convenienced that five years from now the largest use of computers is not going to be
for doing arithmetic primarily, but for doing more routine processing of data,

Ben Gurley inquired whether the group felt there would be a market for a PDP-1D, an
improved engineering model of the PDP-1C, possible a smaller or lower cost version , easier
to manufacture but other than that identical to the present PDP-1, The general consensus
was that we should not devote engineering time to this kind of machine., Ben also brought
out the point, in reply to John Koudela's arguments, that machines such as John described
with somewhat longer word lengths, 24 bits or so, and with index registers and built=in
floating point now exist but they are apparently not selling very well, Ben wondered why,
He brought up the example of a machine built by ASI with a 24-bit word length and 2
microsecond memory as an example, The general consensus was that this machine is sort of
a "kludge", and that is the reason that it is not selling.

We discussed peripheral equipment very briefly , mainly magnetic tape units, and
reached the conclusion that most customers that have bought tapes from us are using them
not for storage but fo communicate with other machines, and therefore compatability is indeed
a prime requirement for any tape system we build, One other suggestion by Gordon Bell was

recording, approximately 1000 bits per inch, It would have low access time, simpler
mechanics and electronics, Nothing definite was decided to whether we would go ahead on
anything of this sort,

that we build a Jack Brown type Tape Unit, This is a cartridge tape unit with 20 track serial /

| think Ed Fredkin generated themost interest with his suggestion that we should build
plug=in processors and plug=in memory modules that will truly allow people to expand their
memories up to very large capacities and to plug in extra processors as more computing
power is needed, He is talking about ultimate capabilities of mill ions of instructions per
s econd executed on a number of processors each of which may be capable of doing only
200, 000 or so instructions per second,

He proposed a machine using delay lines for storage with a possible delay t ime of say
15 microseconds with a storage capability of about 500 bits, In this machine all registers
with the exception of memory buffer and memory address would be eliminated and storage
would be accomplished within the delay lines themselves., Transferring bits from one register
to another would be accomplished in external. flip-flops and would require very little time
in most cases since the registers would be stored in the delay line in an inter-leaved fashion,
ie: bit 0 of pc, bit 0 of io, bit 0 of ac, bit 1 of pc, bit 1 of ac, bit 1 of io etc, Ed feels
that the cost of building a machine like this would be lower than for a comparable built with
our present techniques, however, we are not all convinced of this,

He feels that the computing center of the future will be comprised of large machines of
this sort, that have a huge memory available so that all routines may be stored permanently
with many users running programs simultaneously on their separate processor ;. There would be

nosplitting of programs so that part of one program would run on one processor and another part
on another processor, just many users each running single programs on a lot of separate
processors, These processors would be simple devices without built in high-speed multiply and
floating point, etc. One argument against this is that lots of this large memory would be used
up at a great rate for storing tables that would be necessary without the high speed features
built into the hardware, Ed also feels that a considerable amount of computer time is spent
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today in programming and that if each programmer had his own central processor available
he would be much more efficient,

In conclusion the one thing that we all seemed to agree upon was that DEC, if it is
going to maintain its place in the computer field must indeed build a new machine within the
next few years, and that it must be completely new and different from machines that other
people are building,

#H#
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INTEROFFICE
MEMORANDUM

4.

DATE June 28, 1962

SUBJECT Repair & renovation of elevators in Bldg. #5

TO Ken Olsen

1.

FROM L. Prentice

Elevator in west end operating between floors 4 and 5 the following items: replaced
the flat belt drive with V belt drive including a high cart starting motor necessary
to be stopped and started faster than the present motor, an overspeed governor,
renovation of the two gates on the two floors and puch=button operation of the car,

Total price: $5602.

Oldest elevator center of Bldg. 5 install two=blade gate in the rear of the elevator
and install a two=blade gate to protect the elevator pit when the elevator is in the

loading position. $1835,

Install four two=blade gates in to replace the old wooden gates on the operators side
of this same elevator, $2,232, This is an item expense at least a part of which should
be borne by Maynard Industries subject to negotiating with them,

A letter will be forthcoming from Payne Elevator explaining in detail these charges.
This is expected to be on hand on Monday, July 2nd,
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INTEROFFICE
H MEMORANDUM

DATE June 27, 1962
SUBJECT

TO Ken Olsen FROM Ken Fitzgerald

Since we have always had many difficulties in the past
in getting any type of a special test system or computer system
shipped on time or efficiently, I have been doing a bit of research
on the problem and have come up with what I feel is a plan that
will alleviate many of the short comings of our present methods and
insure a more efficient method of handling our shipping problems.

I A packing, crating and shipping area must be established.

A. This area to contain a minimum of approximately 1600 square
feet of floor space, with the minor dimension being no less
than 20 feet.

B. This area should be in close proximity to the final check-out
area, and readily accessible to a shipping and receiving dock.

C. This area will be located adjacent to the carpenter shop.

D. This area will contain all of the necessary tools, equipment,
and materials needed for packing, crating, and preparing for
shipment of all systems, computers, in-out gear, etc., or
any other products requiring crating.

E. This area will be the responsibility of the Shipping Department
and be staffed while a system is being crated by one carpenter
from the Mechanical Engineering Department, one carpenter's
helper from the Shipping Department, one mechanical assembler,
when needed, from the Mechanical Engineering Department, and
one electronic technician supplied by the group responsible
for the particular system and familiar with that system.

F. This area will also be used for the preparation for shipping
of all other components and parts(replacement doors, blank
panels, special panels, repair parts, etc.)
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IT Definite rules and responsibilities must be established to insure

that all last minute details have been accounted for before the

unit is shipped.

A,

The engineer in charge of the unit must request final mechan-
ical assembly from the Mechanical Engineering Department and
the detail electrical and mechanical inspection from the
Inspection Department prior to the final acceptance test.

The final acceptance test should be performed by the check-out
group when the machine is in a completely assembled condition.
No haywire, all doors and mechanical components on, all rejects
noted by the Inspection Department remedied, etc.

When the machine has passed its final acceptance test the
engineer in charge should be certain that the following things
are done:

1. Disconnected from power.

2. Completely uncabled, with cables placed in standard Digital
cartons,

3. The reader punch typewriter and any other items that must
be removed will be removed and placed in their original
shipping containers or equivalents,

4. The recording of module serial numbers, securing of the
modules (masking tape) tightening up or tying down of any
loose items within the cabinets and clean-up of all odds
and ends.

5. Final electrical inspection should be conducted before the
system 1is moved to the packing, crating, and shipping
area.

IIT Preparations for packing and crating.

A,

The engineer in charge should request that the Shipping Depart-
ment move the system to the packing, crating and shipping

area. An electronic technician from the group of the engineer
in charge should be available to help at this stage.

The engineer in charge should deliver to the shipping people
a complete list of the items in the system, and peripheral
gear that is to be shipped with it,
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C. All of the small equipment and materials that are to be shipped
with the machine should be packed for shipment in standard
Digital shipping boxes.,

D Customer
time and:

¥

2-

Relations Department should enter the picture at this

Deliver all of the accessory gear items packed in
standard Digital cartons or original shipping containers
to the packing, crating, and shipping area.

Deliver a list of these items to the Shipping Depart-
ment.

E. The final mechanical inspection and clean-up will be done as
soon as the machine reaches the crating, packing, and shipping

area,

IV Packing and crating.

A. All systems, computers, peripheral gear, and special line units,
etc., will be packed and crated according to the following
specifications:

ln

All units will be on a skid designed to be lifted
by our pallet trucks.

The unit will be bolted to the skid in a minimum of
two places.

All plenum door shipping bolts will be tightened at
this time,

The unit will be completely washed down and covered
with a plastic shroud.

The complete unit will be covered with a minimum of
one layer of Kimpack and crated on all four sides
and top with half inch Plyscored.

Three quarter inch signode steel straping will be used
to hold the crate in position and the machine to the
skid(a minimum of nails will be used to hold the crate
together preparatory to straping).
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7. No free-hand writing or marking of the crate will
be done. All markings necessary for the shipment
of the crate will be applied with stencil and stencil
ink.

8. The markings will be applied in the following manner:

a. Digital Equipment Corporation, silk screen
or stencil will be applied to the upper left
corner of both the front and back of the crate.

b. Immediately below that will be the box number.
Located in the central portion of the crate,
on both the front and back, will be the name
and address of the consignee.

c. When there is a definite front or back to a
unit, it will be so labeled with a stencil
on the lower portion of the crate about ten
inches from the floor.

V Shipping.

A. The Shipping Department will handle all paper work necessary
for the actual moving of the equipment from our packing,
crating, and shipping area to the movers equipment.

B. The Shipping Department will supervise the actual loading
of the unit.

ceis Harlan Anderson

Stan Olsen
Dick Best

Ben Gurley

Jon Fadiman
Bob Beckman
Nick Mazzarese
Jim Myers

Loren Prentice

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

SUBJECT

TO ;ngzééezy/

VENDOR

GGCQ
Fer.

Amp.
G.C.

Fer.

G.C.
G.C.
Gaco

Jer.

G.C.
G.C.

Fer.

G.C.
GOCO
G.C

Ampex has confirmed that they will be shipping 3 stacks per month
Before intergrating these into our schedule,
would like to wait for more conclusive information that they will meet

starting in August.

this schedule.

DELIVERY OF STACKS

N

N e b e

W -~ =~ N

DATE

FROM

DUE DATE

7/6
7/9
7/15

7/16
7/23
1/27
7/30

7/30
8/6

8/13
8/15

8/20
8/27
8/30

9/3
9/10
9/17

June 28, 1962

Jack Smith

ASSIGNED TOg

MIT
MIT
DEC
ADX=-7
DEC
PDP-4 (DEC)
ADX-6
ADX-6
ADX-6
U.A.
A.A.,
ADX-3
ADX~-7
ADX~-7
ADX-7

Standard (9000-4550)

ADX-3
ADX-3
ADX-3
ADX-3
ADX-3
ADX-8
ADX-8

(Central Processor)

(Central Processor)

(Central Processor)

5
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June 28, 1962

Plant Security ~ Identificatiom Badges
L. Prentice Bob Lassen

The following are some suggestions and comments regarding Identification
Badges:

1.

Muuny.

2. A trained receptionist should be assigned
The receptionist should be mmtb tcc

!mm

3. Normally Visitor and Con

IE L . 'n
\ 30
-‘J
ad; al

on's name.

more practical to a

; mey for the badge.

et workers who should be
1 ci-u Perhaps this badge

4,

3.

seld intlade selaring Bov Posgrsy orioietl oupuee:
buau to employeec or receptionists (including my
badges to newly inducted employees).

6. Enforcement of the system is the responsibility of: the
teceptionists (for people entering or leaving the plant),
uﬁftm (for people who may have slipped through
s the

%(tn people who contine
uously forget lose ir ) and the r

Officer who should have the overall supervision of t
system,




It is

mu“mmu
to discuss our badge system,
fealings on the subject and

he areas mentioned above, we

and
of ¢
ideatification security system,
ave taking the system more seriously.

121 %M

.
uqu xww

il

Moo el




INTEROFFICE MEMORANDUM

e

ADX
ADX
MIT
DEC

* On the date listed the systems were completely wired and ready for Checkout.

Modules were not available.

H. Anderson
M. Sandler
B. Gurley
N. Mazzarese
E. Harwood

oo oot/

SYSTEM KO,

- 2 (2192)
- 6 (EN2184)
(EN2290)
(100-0368)
(EN2239)

June 26, 1962

FROM: Jack Smith

PROGRESS OF COMPUTER CONSTRUCTION

DEL. DATE
TO_CUST,

6/15/62
8/15/62
6/30/62

SCHEDULE DEL,

SYSTEM WIRED*

TO CHECKOUT COMPLETE
4/27/62 5/4/62
6/11/62 6/15/62
5/14/62 5/14/62
5/28/62 5/23/62
6/18/62 6/21/62

COMMENCE CHECKOUT®* ®

5/21/62
6/19/62
6/7/62

*%* On the date listed enough modules were received to begin checking out the system.
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INTEROFFICE
H MEMORANDUM

DATE June 26, 1962

SUBJECT .
Diode Type D-007
TO FROM
R. L. Best Bob Hughes

We have been using the 1N270 and 1N67A diodes in memory
switches. These diodes are quite ancient in so far as
specifications go. The 1N67A has a forward current spec.

of 5§ ma at 1 volt, and the 1N270 has no recovery specification,
etc. The price of these diodes is $0.30 and $0.27
respectively.

Now due to state of art improvements and a competitive
situation, we can buy a diode to replace both of these
types for a price of $0,19.

The yearly usage of the 1IN67A and 1N270 is about 25,000,

The number of the new diode is DEC type D-007. A copy of
D-007 specifications is attached.

ce: K. Olsen R. Melanson D. White
M. Sandler G. Porrazzo J. Cudmore
H. Crouse H. Norton A. Falco
C. Fuller A. Parks R. Doane
D. Mangsen D. Adams B. Gurley

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS




DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS

June 22, 1962
Page 1 0§ 2 pages

SPECIFICATIONS FOR

DIODE TYPE D-007

Case style
Colon Code Black, black,

Materdal Geamanium

MAXIMUM RATINGS @ 25° C

Avenage powen dissipation
Dernating above 25° C

AmbLent temperatunrne range
Storage Zemperature range
Continuous operating voltage
Continuous DC forwarnd curnent

Surge cuarent gon one second

Subminiatune glass E.I.A, designation D-07.

violet coded grom cathode end.

80 milliwaztits

1 milliwazt/°C
-65° C 2o + 90° C
-65° C to + 100° C
100 v.D.C.
100 HMA.

500 MA.

ELECTRICAL CHARACTERISTICS Measunred @ 25° C

Forwarnd Voltage Drop
Leakage @ peak invernse voltage
Revense curnnent

Shunt capacitance
F = 1 MC. ERMS = 25 MV,
BLas = -3V,
Forward Recoveny *
(measured as peak
voltage drop)

Revense Recovery *
(measunred from heference
manken to 0 volt point)

<1 Vot @ 200 MA,
<100 mdcroamps @ 115 volits
= 80 microamps @ 100 volits

£2 pf.

<1 volt @ If

= 20 MA.

IR = ] MA.
£0.3 microsec, @ Ip = 20 MA,
IR = 7 MA.



. bge 2 0f 7 pages

Stabilization bake: ALL units are to be baked for 100 hounrs
@ 100° C priorn to testing.

Seal Test: - ALL undiis ane to be submenrged in ethylene
glycol solution at a pressure of 150 P.S.1I.
fon 30 minutes prior Lo ZLesiting.,

Quality: Units shall have Less than 0.25% failunes
for all causes. (D.E.C. Lncoming Lnspection)

* Measured by Tehtronix Type "S" Plug-in unit in a Tektronix 540

sdendses oscdilloscope.

Approved by:

B Mt
7
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INTEROFFICE
H MEMORANDUM

SUBJECT

DATE June 21st, 1962

L Ben Gurley T Gordon Bell

Attached is a listing of Pros and Cons of On=Line Typewriter

facilities.

cc:. Kenneth H. Olsen
Harlan Anderson
Bob Beckman
John Koudela
Nick Mazzarese
Dit Morse
Bob Savell

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS



ON-LINE TYPEWRITER PROS AND CONS

FIO-DEC

Teletype  Teletype Soroban Soroban Selective Selective FIO-DEC Tele 8 Tele 8
Con Pro Con Pro (IBM) (IBM) Con Pro Con Pro
Con Pro
Character Almost Office
Set Adequate Excellent OK if lcon Excellent |Electric
scientific Character
(Stretch) Set
Design Exists Exists Not Marginally| Not
Status Engineered Engineered | Engineered ._
Logic
Packages 22 28 (25) ) 28 ~ 28 > 25
Cost of
Unit 1250 2000 1350 3500 2500
Special Teletype | Paperfeed Quiet New Fast, Everyone Off/Line | Teletype Paperfeed
Features Corp. Product Popular, hates Flexo| Punch & Corp.
Sluggish In, Out Reader & New
Paperfeed, | Noisy old Product
Quiet Product Quiet
Reliability 1 4 3 2 1-%
Service Unknown Unknown .
(We) We & They They (We)
IBM
DEC Code R
Cont. No Yes No Yes No
Availability 3-% mo In Stock | 5 mo. say None in
(60-20) Stock 3-3 mo 4th % -
days 1962
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INTEROFFICE |
MEMORANDUM |

0

DATE June 21, 1962
BJECT Switch Box

FROM

Ken Olson Barbera Stephson

The model of the switch box,which was built by the
model shop some time ago,has seven indicator lights with
drivers and seven switches, each with two output plugs.
The -3 volt sources use clamp load resistors so that
neither the switch box nor the modules can be damaged by
any incorrect wiring. We used it to check out the
multiplexed D to A for MIT, and also in the D to A con- ;
verter investigation that Bob Jankie is doing right now, i
and we found that it is a pretty handy thing to have
around for this type of work as well as for logic kits.
However, as it stands now it is quite expensive and not
particularily attractive. I have not tried to figure a
cost estimate for it, but, judging from the prices of the
901 mounting panel, the 1669 indicator driver package, and
the 1000 Clamped Load Resistor package, the total price
will be somewhere in the neighborhood of $150 to $175
dollars. I am afraid customers would find this price a
little upsetting unless we changed the switches and ter-
minals to make the box a little more attractive. Also, E
to include this as part of the logic kit we should have ;
some simple application sheets which explain how it would
be used. For example, an adder circuit with the switches
used as an incident number register and something like a
binary-to-octal decoder circuit to illustrate how logical
gating is performed. (Here three of the switches could
be used as inputs and the seven indicator lights could be
used to indicate numbers one through seven and maybe a
flip-flop light could be used to indicate zero.)

I hoped that Bob Jankie might be able to work on
the switch box and corresponding application notes this
summer, but we are still having a lot of customer inquiries
on A to D conversions which seem at the moment to be more
immediately necessary. However, I hope@ that either when
Bob is finished with the A to D investigation, he could
work on it, or, as the application department has expanded
somewhat, I can find sometime to work on it soon.




INTEROFFICE
H MEMORANDUM

DATE 6/20/62
SUBJECTChange in PDP~l Price List
TO PDP-1 Distribution List FROM John Koudela

Effective June 19, 1962, the price of the Visual 16~inch
CRT Display (Type 30) was increased to $14,300.

Please make this change on the Price List that was issued
to you.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

DATE June 20, 1962
SUBJECT Employment Advertising

TO K. Olsen FROM R, Lassen

Listed below are our most urgent personnel needs. Since the

employment agencies are not much help at this level, I feel we
should advertise locally (possibly including Worcester, Lowell
and Framingham).

Secretaries (Junior and Senior)

Male Trainees - young men for wiring, silk screening, sheet metal,
mail room.

Accounts Payable Clerks

IBM Operator - to wire and operate all our equipment.

Jr. Accountant

Tool Crib Attendant

Draftsmen — Mechanical and Electrical

Machinists - one apprentice - one with experience

Sheet Metal Worker - experienced

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

DATE June 20, 1962

Proposed List of Personnel that should receive keys to
SUBJECT . .
Groups I and II (Buildings 12 and 5).

TO Ken Olsen FROM Brad Towle

An initial order has been placed for thirty (30) main
entrance keys (fifteen (15) for each group). The following is
a list of ten (10) personnel who have departmental responsibil-
ity and should be able to control access to those areas of the
plant where special projects require odd working hours. Each
department head should be responsible for providing access to
the plant for personnel under his supervision.

Group I (Building #12, 3 and 4) Group II (Building #5)
Richard Mills Dick Best
Jack Atwood Ben Gurley
Roger Melanson Jon Fadiman
Ken Fitzgerald Al Blumenthal
Dick Best Bob Savell
Ben Gurley Loren Prentice
Jon Fadiman Maynard Sandler
Bob Savell Bob Hughes
Loren Prentice John Culkins
John Culkins George Brown

The balance of five (5) keys will be attached to large
markers and made available to authorized personnel for after
hours or weekend access to the plant. These keys will be issued
on a temporary basis and must be returned the following day.

Additional keys can be provided by the manufacturer
within a few days from date of the request.

HHH
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INTEROFFICE
H MEMORANDUM

DATE June 18, 1962
SUBJECT Plant Layout Abstract

TO Kenneth H. Olsen FROM Loren Prentice

This plan or system outlines to be of an exploratory nature, a series of
suggestions, and alternate proposals defensible only in regard to overall needs
and provisions for future expansion in those sections of the company where this
expansion is deemed necessary and for those parts inadequately housed at the
present time. This is the first suggestion arrived at without consultation with
others which it must have to be ultimately discussed to be successful .

General Outline

This plan is based on outline by Richard Muthers of Richard Muthers
Associates, a consultant in this field. The overall plan is based on line
production or layout by product for major items as listed below .

Module Production

Power Supplies

Power Controls

PDP-1

PDP-4

Mag Tape

In-Out Equipment

Special Test Equipment built by Jonathan Fadiman

“ Within areas of the above sections must be laid out function. Other areas
i which are laid out by function are:
|

Quality Control = which is partial only as a combination of function
and line layout

i Sheetmetal - Machine Shop, and the Model Shop

! Those sections of the company now believed to be adequately housed and

not apart of this discussion are:

|

%

é Administration

: Accounting

| Sales

: Advertising

. Photo Services

% Special Systems - Jonathan Fadiman
:

———

U — —————
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Those sections of the company not adequately housed are as follows:

Module Production

Power Supplies

PDP-1 Computers

PDP-4 Computers

Mag Tape

In-Out Equipment

Inspection

Purchasing

Receiving and Shipping

Cabinet Assembly

Engineering (Including Drafting and its other services)

Stock

Inspection and Reject areas, particularly for the receiving of outside
vendor's work

This plan attempts to deal with these inadequately housed operations and
services. This plan necessarily has to be accompanied by at least a rough layout of
the areas talked about in Building 3, 4, and 5. In the first layout not much attention
will be paid to existing partitions, building services, or the convenience of personnel
who are to operate in these areas.

We need to expand the sheetmetal fabrication area and install a larger
chromicoat area and seperate from the present sheetmetal fabrication some of the
heavier production areas such as handles, and cases, into the area now occupied by
the present Machine Shop. The re-layout of the top floor, Building 4, and a study
should be made of this for the best use of this area. This will allow for approximately
double the production now going on in the sheetmetal area.

The Machine Shop would then move to the end of Building 3, next to Building 4,
according to the plans already outlined earlier.

There is a good possibility that painting should be moved to the top floor of
Building 5, adjacent to the Cabinet Shop.

The customer's area now in the top floor of Building 4 could be moved to the
area now occupied by Servodyne in the top floor of Building 5. The reason for this
suggestion is that more adequate parking, better plant security could be maintained
in that area than in the present area. Draftimg could be moved to the area or an
expanded portion of the area now occupied by the customer services to provide more
room for Engineering in Building 4.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




-3-

The top floor of Building 5 would be given over to receiving storage
from vendors.

Painting and cabinet assembly and a carpenter shop, adjacent to the
center elevator to provide for all of our cargenter area, plus room for making and
crating for shipping and shipment would be made from the center elevator of
Building 5 and either loaded off the present dock or out of the side door that is
provided at the side of the elevator, if the renovation of this elevator is feasible.
The rest of the top floor of Building 5 would be devoted to the production of PDP-1
and PDP-4, In-Out equipment, and Mag Tapes. These would be tested, assembled
and shipped from this floor.

The fourth floor of Building 5 would be used to house receiving and shiping,
purchasing, finished goods, personnel, inspection, and with areas adjacent to the
inspection for storage and reject areas, main stock of module boards, production
test for modules, pre-wiring area for systems, offices to house all the present
personnel and a cafeteria area near the center elevator; in the area now presently
occupied by silk-screening.

Painting could either remain in its present location, or be moved to
Building 5.

Main expense items to be considered in compliance with the above plan would be:

1. Addition of power and air services in the section used by the Machine
Shop in Building #3. Additional power requirements in the top floor of
Building 5. If painting is moved to Building 5 considerable expense will
be involved in exhausting the paint fumes. A solution would be to ex-
haust the paint through tubes up on the roof area or up through the roof
area, because of the weight of our paint this would probably take two
blowers per duct, and require possibly three or four ducts. Renovation
of the elevators in Building 5, particularily in the center elevator in
Building 5, to provide proper shipping facilities for our systems. Some
expense of course would be incurred in moving the drafting floor to the
top floor in Building 4, in the area now operated by Customer Services.
Power and ducting requirements here are not extensive. Adequate power
facilities have already been provided in this area. The top floor of
Building 5, the toilets there are at either end of the building and are
adequate only so long as the number of personnel is not greatly increased,
but it is not nearly as well served as the fourth floor of Building 5.
Building a reception area, interior of the fourth floor Building 5, and of
course numerous partitions changes and carpentry work throughout all of
Building 5.

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS
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I would like to point out one obvious advantage of having all of the
people or nearly all of the people enter through the main entrance from Thompson
Street into Building 5, 4th floor. If it becomes necessary to post a guard at this
entrance , even on a 24~hour around the clock basis, he would be more adequately
serve more people here than at any particular place. He would have surveillance of
all time clocks, hand out, issue, and re-gain all of the keys issued to the customer
service people, and probably on a 240hour basis, would be adequate for our needs for
at least a limited period.

Loren B. Prentice

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

DATE June 18, 1962
SUBJECT Summary of Roland Silvser's Work To Date
TO K. Olsen FROM A. N. Blumenthal

Since March 1, Roland Silver has provided us with the following
test programs:

1. Checkerboard Memory Test

2. Memory Address Test

3. Inchworm Test

li. Single Channel Sequence Bresak Test

Progress in getting these into active use has besn slow for the
following reasons:

(1) Our inability to provide him with a reliably operating computer
when he needs it. The prototype has suffered all sorts of
ailments in recent months.

(2) Until recently, it has been nscessary for me to defer my part
of ths process because of other demands on my time. This in-
c¢ludes editing the writeup and flow charts, and testing the
programs by inducing troubles in a computer to sse if they
will detect each type of trouble as anticipated.

At present, the only program that is considsred finalized is
the Checksrboard Memory Test. Its writeup was sdited and ssnt to
Beverly Clohset for the final draft. She reorganized it in accord-
ance with a standard format designed for utility programs and
standard subroutines. It did not ssem to follow a good train of
thought for test programs, and so a new format for test program
writeups has been devised. Ths writeup is now in the process of
being rehashsd to conform to it.

The Memory Address Test still needs a good shaksdown on a
computser. The writeup and flow charts are waiting to bs sdited
and finalized.

The Inchworm Test has yet to be documented, although the
program itself seems complets.

The Single Channel Sequence Break Test has moved slowly bscause
a machins with this feature has not besn available for its debugging.
It was debugged rather painfully on ons of the CRC machines that
has type 20 sequence break, by patch-in routines to make thes program
think it was single channel. This was done at a time when the
machine itself still had many bugs. It has not yet besn documented,
and has yet to be run on a machine with single channel ssquence break,
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It is estimated that another }j0 hours of Silver's time will bs
required to complete his work on the Inchworm and Sequence Break Tests.

The per program cost of these averages out to be about $1,400.00.
This, I expect, will come down as the aforementioned difficultiss are
corrected.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE

H MEMORANDUM

SUBJECT

Ken Olsen
Ben Gurley

TO

DATE

FROM

@

June 15, 1962

Bob Savell

Pricing Information for Display Type 30 = B

Price of 30 = A
Less price of modules not used in 30 = B

Plus price of additional modules & parts

Plus price of extra engineering time
| week
Plus price of extra technician and
drafting time 2 weeks

Base additional price for type 30 - B

Plus part of original development cost

Total additional price 30 = A price
for 30 = B above

10, 300
1,246
9,054
4,813

13,867

1,000

1,000
15,867

10,300

5,567

2,000

7,567

Pricing Information for iot ltek Instruction

Original Modules at list
1 - 4301
1 = 4603

One additonal 10T

Additonal connector

Additonal engineering 3 days
Additional drafting & checkout 4 days

Extra pad
Total price

886
80
89

100

50
600
320

2,125

500
2,625

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS




INTEROFFICE
MEMORANDUM

DATE June 14, 1962
SUBJECT

TO Ken Olsen FROM Ed. Harwood

From the enclosed sketch you will see we need approximately 2500 sq. feet of
test area, This figure is alittle generous for the present time, but we have
two duplex systems coming along and will probably need the entire 2500 feet,

As shown in the sketch, | would also like to have some off i ce and work bench space in
this area.

| think it would be more convenient i f we had some power stands or posts along the
center of the test area. These would supply power for the computers s cope and
s ddering irons ,

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

DATE 13 JUNE 1962
SUBJECT WCO PROPOSAL
TO DEC MANAGEMENT FROM TED JOHNSON

The following items, arranged by priority, are requested for
the facilities of the DEC West Coast Office:

Spare Soroban PDP-1 Typewriter - (Immediate)

Spare Digitronics ppt Reader and Spare Teletype Punch

PDP-1 Central Processor, 4K Memory, with #10 Option - (asap)
. PDP-1 (16") Scope, Type #30

. Type #51 Tape Control and Type #50 Magnetic Tape Transport

b wN -
L]

Explanation

Items 1 and 2 are required for servicing existing machines.
Items 4 and 5 are adjustments to Item 3.

PDP-1 Central Processor

A. Sales value of demonstrations model, (with Item 4, Scope) -
An office PDP-1 would have excellent sales value and it
would offer convenient and interesting availability to
potential customers and interested parties. A PDP-1
would be particularly valuable in demonstrating ease of
programming and would enhance the awareness of market in
services of local offices and facilitate office promotion.

B. Maintenance training of customer personnel - An office PDP-1
would offer additional training available to customer, with
added confidence in our local services. This would save
customer money' and establish initial strong relations be-
tween local personnel and customers.

C. Availability to Customer Programmers - This service, with
advance preparation of software, is usually more critical
than hardware delivery. (A recent discussion with Douglas
Aircraft personnel revealed they could stretch delivery
3 months if they had a computer available). Trips by the
customer are expensive. The machine would also reduce the
customer computer time load on prototype at DEC Maynard.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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DEC Management -2- 13 June 1962

D. Improvement in Competence of ILocal DEC Personnel - In both
hardware and program areas, the value here would be im-
measurable. I can foresee increased benefits and savings
in contributions by this office to the main effort, increase
in confidence and morale, and in sales value gained by
added knowledgeability.

E. Loan Machine Status - Opportunity to have a local machine
which could "bail out" customer rushing to meet schedules
while we might face some lags from our end. This kind of
delivery and service back-up is an important ingredient to
the success of an operation like DEC.

F. Programming and Applications Development - The West Coast
users have, in general, a different set of problems than
users closer to Maynard. For one example, the West Coast
has negligible Algol orientation. The applications tend
more to data reduction and possibly test equipment uses.
The available machine would provide an opportunity to ex-
pand in important applications areas, such as PDP-1 simu-
lation, G-15 & LGP-30 simulation, fortran development, man-
ual preparation, etc. It is worthwhile to think of the
advantages of assigning some necessary task to this loca-
tion where work could be controlled and assigned more
clearly.

G. Leasing Status of Machine - Available time, as above, to
customers and encouragement of development programs which
could lead to computer sales. The dollar intake would
help to offset our investment and management of the service
would expand familiarity of DEC Personnel with practical
problems of the market.

H. Check-out and Possible Partial Assembly by ILocal Personnel -
Delivery of an unchecked-out computer would partially re-
lieve ordinary investment in the machine and would be most
desirable from a training standpoint. We would appreciate
the opportunity to assume the responsibility of final
assembly and check-out of this computer.

I. Opportunity to Work Out Problems of Special Equipment -
Engineers considering computer or having been committed to
it could check-out equipment interface problems. This
could also make it possible to undertake systems service
locally, such as fabrication of teletype and phone-line
equipment at JPL.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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DEC Management -3- 13 June 1962

It would be a great time advantage, both for the customer and

DEC personnel, if ppt readers, typewriters, etc. could be exchanged
and checked out on the office computer.

Having a computer here would not detract from but rather add
to the effectiveness of the sales effort. Your decision as to the

feasibility of this proposal is important to the facility planning
for the coming year.
Py

% (
Ted G. Johnson

TGJ:3Jj

cc: Ken Olsen vV~
Harlan Anderson &~
Ben Gurley
Stan Olsen
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INTEROFFICE
MEMORANDUM

DATE June 12, 1962

SUBJECT INTERRUPTION IN THE
MANUFACTURING PROCESS

v//k. Olsen
H. Anderson
M. Sandler
B. Gurley

Jack Smith

TO FROM

Although our present schedule for delivery of Computers
to Checkout is progressing satisfactorily, three weeks
ago I felt it necessary toc investigate the length of
time it took to process a Computer from start to finish.
I found that the complete process time up to the begin-
ning of Checkout was approximately 9 weeks. This length
of time is satisfactory at the present time because we
do have the lead time. In the future such a long lead
time may not be practical to our operation. This fact
coupled with the fact that the cycle time should be re-
duced to shorten work in process time induced me to plot

some rather interesting graphs.

I started with the assumption that once a Computer is
started it should be worked on without interruption until
completion. At all times some operation of the Manufactur-
ing Process should be undergoing construction. Any inter-
ruption in the process increases work in process time and
of course endangers the delivery date. I felt quite sure
that the interruptions of the process were of a similar
nature for each system. To find the areas of interruption,
I used the attached graph plotting actual working hours

of contruction per week against a standard work week.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS

-

S U



ACTUAL HOURS OF CONSTRUCTION

40

35

30

25

20

15

10

A A e s 3 O S oo

40 HOUR WEEK

DIGITAL EQUIPMENT CORPORATION -

MAYNARD, MASSACHUSETTS




® @

The ideal plot of course would be a straight line across
the graph denoting the uiilization of 40 hours of process
time per week, green plot. In almost all cases, I plot-
ted seven systems, there seemed to be the same areas of
interruption. These interruption areas are denoted by
the red plqt. There were of course minor interruptions
but I have only denoted the major areas. The interrup-
tion between the third and fourth week was investigated
and I found that it was due to an insufficient number of
inspection people to ring out machines. In each case a
machine would have to wait until inspection people were
available. A second inspection team is now being trained

to increase this capability.

The second interruption area was found to be between the
sixth and seventh weeks during final construction. This
was being caused by the shortage of operation control
circuits. The problem was lack of a set procedure for
ordering these special circuits. A procedure has been

written and put into operation.

Our third and most drastic interruption area was found
to be at the very end of the process. This was due to
non-availability of Readers, Punches and Typewriters.

I have since taken over responsibility of this area and
have set up procedures to eliminate the problem.

These interruption areas have of course been suspected
for some time. A graph of this type brings them out some-
what more drastically and can also point out hidden areas
of interruption. |
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It can be readily seen that the elimination of these
interruption areas of the Manufacturing Process will
greatly reduce the work in process time. Similar
investigations are being plotted for Mag. Tape and

Display construction.
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DATE June 11, 1962

UBJECT Huston Fearless Building

Kenneth H. Olsen FROM Loren Prentice

The plant consists of an L shaped brick building, the street side of the
building is approximately 200 x 60 feet. The wing is approximately 160 x 60
feet, (wing has four floors). There is a boiler house on the south side of the
wing, at the extreme distance from the street, and a new extension has been
added between the wing and the boiler house, and a new area for offices,
shipping and receiving. This area is judged to be approximately 40 x 80 feet,
three stories high. This is on the northern end of the larger building and faces
the street.

The main buildings were probably built prior to World War 1, are brick
and wood beam construction. The first floors are concrete, the other floors, or
at least those that were visable were three inch pine plank. The new section at
the north en d of the building, three stories high, is brick faced on the street side
and is made of cinder block. The new sections of the building were probably built
about 1945. The windows in the old building are wood and appear to be in reasonably
good condition and have recently been painted. Windows in the new section are
steel sash. There is a new section between the wing on the west side of the building
and the old boiler house. This appears to be used for shops.

The boiler house has three boilers, two old , about 1928 to 1934, originally
coal fired - now converted to oil, estimated 125 to 150 horsepower fire tube boilers.
A new boiler approximately 1940 to 1950 is oil fired water tube, 150 to 200 horsepower .
The main electrical power is brought in at the convergence of the two sections of the
main building. Three transformers not over 2,000 amp a 220 v 3 PH.

The headroom in the main building on the first floor is approximately 12 feet.
The first floors are concrete. The second &ind third floors appear to have nearly the
same headroom but the fourth floor perhaps only 8 feet. The plant is served by a
railroad siding, originally for at least bringing in coal for the boiler.

The plot area at the plant is small, somewhere in the vicinity of 3 to 5 acres
and parking would be critical here. | believe that it would be difficult to get in
more than 80 to 100 cars. This would require filling in a sump and removing the
cooling tower which was apparently needed by the boilers at one time, (probably
not needed now as the boilers are probably now only used for heating. Floor area
is estimated at 1,000,800 square feet.
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The main drawbacks to the plant site and area is that there is lack of expansion
space around the plant and too large a floor space. The receiving and shipping area
is rather small and somewhat difficult. | believe a large tractor trailer truck would hang
well out into the street when it is being loaded and unloaded. Electric power into the
plant appears to be inadequate even for present use.

This is very sketchy as we did not enter any section of the plant and only drove
into the rear side to observe what we could through windows. We do not have a clear
picture of the extent of the plant site, as there is no way to clearly define its boundaries.

CC: Harlan Anderson
Dick Mills
Ken FitzGerald
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DATE June 7, 1962
SUBJECT Report on trip to Germany, May, 1962.
TO Ken Olsen FROM Jon Fadiman
CeCol Harlan Anderson
Dick Mills
| Stan Olsen
Dick Best

| spent the first five and one-half days, (May 3 = May 10) installing the
Automatic Core Tester, Model 2113C (EN 2164) at Standard Elektrik Lorenz AG,
42 Hellmuth Hirth Strasse, Stuttgart, Germany. The department is MS/LPR,
telephone number 89521, Building 58. | spent time with the following people
there: Mr. Reiner (ext. 2792), who is the person most responsible for ordering the
Core Tester from us. He is in charge of the section that is doing the work on Memory
Cores and Planes and is the most knowledgeable person there. One of the engineers
who works for him is Mr. Irmisch (ext. 3106) who is going to do much of the work on
core testing. The Engineer who built the Automatic Core Handler and who is most
knowledgeable about memory core testing equipment is Mr. Schneider (ext. 3927).
The other people concerned with our equipment are the Quality Control group. The
head of this is Mr. Vogt (ext. 2302). Under him are Mr. Templ (ext. 2728) and
Mr. Poshar, (ext. 2676). Mr. Templ is the person to whom we should address all
future correspondence and parts for the Memory Core Tester. He and Mr. Poshar will
be responsible for the maintenance of the Core Tester.

Installation of a system in Germany takes considerably longer than the installation
of a similar system in the United States. The main reason for this is that the Germans
must carefully check every specification that we write down that our system will meet.
Thus, there is a great deal of demonstration work to be done and many measurements
to be taken. Any errors or inconsistencies in the machine or in the drawings will be
quickly noticed. In general, the installation went reasonably 8moothly and the machine
is satisfactory except for the drift with temperature of the =10 volt Reference Level
Power Supply, Model 1562. We have already sent them a new plug=in-unit which will
take care of this problem. They also found out that our current drivers drift approximately
10 ma upwards after setting them to a given value. This problem has been traced to the
coarse ampliude control potentiometer and new potentiometers of a lower resistance value
will be sent to Standard Elektrik within two weeks. At that time, the machine will be
entirely satisfactory and they will pay us for the complete machine. | had to go back to
Standard Elektrik for an extra day at the very end of my trip because there was a pulse
missing in the pulse train and | could not convince them over the telephone that it was
correct that this pulse was missing. However, when | demonstrated it to them in person,
they realized that all was in order in the machine. | expect that Standard Elektrik will
be happy with our system, and | only hope that the Handler which they have built
themselves will not cause them too much trouble. They are a clever group of people with
very exact methods and rigorous standards. However, they do not have much experience
in the Core Testing business or in the Digital field. By the way, it should be noted that
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all work was done in a mixture of German and English and that it is absolutely essential
to know something of the language of the country in which we are installing a system.
Whileit is true that many of the Engineers at SEL spoke English, others spoke no English
and most of the conversations were in German. (WWB-BF-TEIS).

My next stop (May 11) was at Siemens & Halske, Balanstrasse 73, Munich 8.
Telephone number is 4590800. | spoke there mostly with Mr. Gis who is the person
responsible for core testing and plane testing. Also at the meeting were Dr. Magner,
Mr. Reinil, Mr. Maier, and Mr. Bier. Siemens definitely wishes to purchase an
Automatic Core Tester and an Automatic Plane Tester from us. However, our prices
are high for them in Germany, and furthermore they are apprehensive about the fact
that we do not have any permanent servicing organization in Europe. In spite of this,
| think that the chances of selling at least one and probably two systems to Siemens are
very good and should materialize in about 6 months. A DEC office in Germany would
make this certain. Again the conversation was a mixture of German and English.
Although Mr. Gis and | spoke good French, the other people spoke none, and therefore
the other languages were necessary. We must send more cataloges to Mr. Gis and
make sure that he is kept informed of all future developments in the Core Tester and
Memory Tester field.

The next three days, May 14, 15, and 16, were spent at Philips Co. in
Eindhoven, Holland. They have done a considerable amount of work on our Memory
Tester to bring it up to the standards that they require and incidentally that we promised
them. They have installed a dual bus system (a separate bus for positive and negative
pulses) which we have already found to be a good idea and which we have incorporated
in our newer Memory Testers. They re-positioned the sense switches so as to obtain a
shorter lead length between the sense inputs, sense switches, and the sense amplifier.
This is also something that we have done on later machines. They have rewired the X
and Y lines between the output plug panel and the X and Y switches so as to achieve
uniform lead length. This is also something that we have done upon their suggestion.
Their one final complaint is that the current drivers drift after setting them to a given
value. Their drift is between 2 and 8 ma out of 500. We made careful measurements
and traced this difficulty to local heating in the coarse amplitude control potentiometer
which is a value of 2,500 ohms. We are replacing this with a potentiometer of 250 ohms
which will decrease this drift by a factor of approximately 10. This will be satisfactory.
These parts are due in to DEC on June 1, and we will send out replacement potentiometers
to Philips. As soon as these potentiometers are installed in the drivers (Philips will do
this) and the current drivers no longer have the measured drift, they will pay us the
remainder of what they owe us on this Memory Tester. However, they will subtract
the amount for the work they have done. So far this totals $2,300. and will probably
be about $2,500. when the job is finished. This is an entirely fair and rather low price
for the R&D work which Philips has done on our Tester and there should certainly be no
complaint on our part about accepting this charge.
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We made some careful measurements on the Memory Tester, the results of
which | will summarize below:

1. The dual bus give a much better wave form, particularly on the negative
driver, and the linearity is better. For a 64 x 64 plane we are able to achieve
a rise time of 0.2 microseconds with essentially no overshoot or droop and a
good linear wave form. The fastest rise time we could achieve through the
plane was 0.1 microsecond, which resulted in an overshoot of about 5%. At
this rise time the output pulse from a single core driven by all 64 x 64 switches
was 50 millivolts and the spread of the output pulse was 2.5 millivolts. Thus,
this is an error of £2.5% which is the very best we can achieve in our present
machine. This same spread was measured at a rise time of 0.2 microseconds.
The total indecision read at the MBR flip-flop output with the slicer control
was 3.0 millivolts.

2. We then drove a full stack 64 x 64 x 53 planes. The half drive current was
275 milliamps. The rise time is supposed to be 0.2 microseconds. The best

rise time we could achieve was 0.4 microseconds and in this case, the overshoot
and bite were both equal to approximately 5% of the pulse amplitude.

The final decision from Mr. Sonnemans, the Purchasing Agent, was that Philips
will accept the Tester and pay what they owe us as soon as the drift is fixed by the
changing of the potentiometers.

| then spent about three hours discussing Memory Exercisers with Mr. Braicks
and Mr. Vrolyk. Philips is just starting to make full memories and is interested in
purchasing a Memory Exerciser which would be somewhat of a combination of the
ME2207 and ME2211. 1 will send more information and prices on our Exercisers o
Mr. Braicks. | think the chances of sale of an Exerciser might materialize about six
months from now, provided that we maintain close liaison with Mr. Braick. Language
is no problem here; Engineers at Philips speak English, although German is necessary
for purchases in stores, all phone calls, etc.

My final stop was at the Stemag Corporation (Steatit-Magnesia AG), on May 17.
Their main factory is locafed at Porz, ‘which-is a town next to Koln, telephone number 3441.
However, the Core work is now being done in the nearby town of Siegburg. The address
is Wilhelm - Ostwaldastrasse, 17, Siegburg, Germany. The person in charge of all Core
work and Core Testing and later Plane Testing work is Mr. Gunter Howe. Telephone
number here is 2451. Mr. HUwe is interested in the almost immediate purchase of a
Ramsey Core Handler, Model CH60. After that, he will probably purchase an Automatic
Core Tester, Model 2113. At present he has a very old Reese Current Driver system which
does not work very well and works in conjunction with some logic which he himself built up.
He would definitely like an Automatic Core Tester as soon as the money can be budgeted.
A large order is expected soon from another company in Germany for Cores and when
this comes in we should receive the order for the Automatic Core Tester. Much further
in the future will be an order for an Automatic Memory Plane Tester 1516. Mr. Huwe
is much impressed with our equipment, has seen it in operafion at General Ceramics,
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and will definitely put through purchase orders as soon as the volume of business at
Stemag will justify the expense.

After leaving Stemag, | drove back to SEL in Stuttgart in order to clear up some
confusion about one of the Core Tester programs. All this was taken care of satisfactorily
on May 18, and SEL is now happy with our Core Tester.

The next item of business concerns the possibility of hiring a European Engineer
to open a Sales and Service Office in Europe. | have spoken to three people who might
be interested in such a job. The best man is Mr. Gunter Huwe. He is an
"Diplome Ingenieur". This means the equivalent of an American Masters Degree. He
is about 30 years old and getting married in the next few months. He obtained his
Degree in 1955 and has been working first as a Commercial Engineer , working in vacuum
tube digital circuitry with customers, and then as head of the Core Deveppment Department
at Stemag with transistor circuits and magnetic cores. He is an experienced man with
excellent background in Digital techniques. His main interest is in the Digital field
qrad not in the core chemistry and this is one reason he would like to leave Stemag. He
is rather sophisticated man with a good knowledge of European electronics, and has
many contacts throughout Europe, most of them of course in Germany, but also in other
countries. His English is very good and he knows some French which he would perfect before
coming to work for us. His recommendation is to open an office somewhere in the South
of Germany, maybe in the Stuttgart or Munich area. His salary of course, would have
to be commeasurate with his experience and also with the fact that he at present holds a
responsible job. However, his interest is very definite and | am sure that he would be
able to do an excellent job for us if we made him a good offer. His home address is

as followst Porz-Wahn/Koln
Frankfurterstrasse, 97
Germany

The next man | spoke to is at present at Standard Elektrik. His name is
Mr. Arndt Irmisch. His home address is Stuttgart-rot, Bockingerstrasse 30, Germany.
He is also a Diplome=-Ingenieur, with about three years working experience. At present
he is working 40% for SEL and 60% on his own. He would like to devote this 60%
to working for us to open an office, etc. Later if this became a full time jib, he would
quit SEL and work full time for us. He has experience in the Core Testing, Memory
Testing field and a good knowledge of Digital techniques. His English is fairly good and
he speaks some French which he would definitely have to perfect before coming to work
for us. He seems like a very intelligent man but is definitely much younger, much less
experienced, and much less sophisticated than Mr. Huwe. Of course, he also would come
to us for considerably less salary, | suspect.
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The third most likely candidate, is at present working for Philips. His
name is Mr. A. F. Van der Gaag. His home address is Lupinelaan 31, Son, Netherlands.
He is not a Diplome- Ingenieur, but is a graduate of a trade school which is approximately
equivalent to a BS Degree here in the United States. He is a very intelligent man and
particularly clever in the construction of Digital test equipment. He also has a fair
knowledge of Memory Systems. He speaks fluent German and English, and good French.
However, he does not have as much technical background or experience as the other
people and he has not travelled widely, so he does not have the contacts in the
European electronics world which the other two people already have.

Another possibility of course, is Mr. Béla Csonth. He is the Engineer responsible
for the use and maintenance of our Memory Tester at Philips. He is a Diplome-Ingenieur
with a considerable amount of experience. However, his interest in coming to us is
more in the future, probably not until a year from now, and there have been no definite
discussions concerning this between myself and Mr. Csonth. He is a very intelligent
Engineer, extremely capable, whom we will definitely keep in contact with. Someday
he may decide to come to the United States to live and might be inferested in employment
here. He speaks fluent French, German, and English. His home address is
Montgomerylaan 587, Eindhoven, Netherlands.

This completes the report on this two and one-half week trip to Europe.

# # # #

bbb
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INTEROFFICE
H MEMORANDUM

DATE June 7, 1962
SUBJECT \?{IPLOYMENT ADVERTISING

T0 Ken Olsen Stan Olsen FROM Jack Atwood
Bob ILassen Alex Stephens

I propose that our employment advertising for the months of June,
July and August conform to the following ground rules:

1. We advertise selected openings only, except in the case
of electronic assemblers,

2. We use only those papers which have proven pulling power,
3. We undertake the regular use of spot radio.

4, We advertise in each medium only the openings we expect
to fill from the area the medium serves.

5. We budget approximately $1000 a month for thiscadvertising -
#600 for newspapers and $400 for radio.

6. We budget an additional 50 per cent or %500 a month for
additional advertising of this type but charge it %o
public relations rather than recruiting.

I feel this program will help us turn up the &peclalists we need and
will keep our name before the specialists we &3 hope to recruit in
the future, without producing a large influx of general applicants in
whom we are not presently interested.

To take this program up point by point:

1« Selected Openings - This would include such urgent openings
as secretaries, clerk-typists, apprentice machinist, tool
crib attendant, and junior accountant. Electronic assemblers
would be covered by separatecand.distinct advertisements.

n

« Selected Media - By keeping close track of interviews and
hires during the first fiv¥e months of 1962, we have a very
accurate record of which newspapers are producing for uss
This record is calculated on the basis of "advertising weeks",
i.e. the use of one medium for one week. (Four weeks?use of
one medium or one week's use of four media, for example,
equals four advertising weeks,)

We have also kept track of the number of interviews and hires
with respect to overall advertising effort, and this shows
how directly they are related.,

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




Advertising

Month Weelks Interviews Hires
January 61 177 17
February 54 139 17
March 53 164 12
April 29 128 11
May 16 70 3

The standing of the various media with respect to pulling
power 1is as follows:

Medium Intervigws Hires”Per Hires Per
Per Ad Wk AdcVWk Interview
Boston Globe First First Fifth
Beacon Pubs. Fourth Second First
Enterprise Pubs. Sixth Third Third
LowelluSun Second Fourth Sixth
Worcester T&G Third Sixth Eighth
Station WKOX Eleventh Fifth Second
Waltham News Trib Thirteenth Seventh Fourth
Leominster Enter. Tenth Eighth Seventh
Minute Man Pubs. Eighth Ninth Ninth

The Fitchburg Setitinel and Framingham News pulled well, but
apparently not the kind of people we wantédd. The Chvonotype
Publications, Boston Herald, Suburban Free Press, Station
WSRO, and Station WFGM did not beginzto do the job they
should, although I feel our radio efforts were too short-
lived to be really effective.

Spot Radio - Consistent spot advertising on radio should be
helpful in getting assembly workers. Many of these girls
don't have or take time to sit down with the newspaper, but
they do have the radio on while they are working. If they
hear our message often enough, it is bound to register. I
am strongly in favor of getting back on the air week after
week for electronic assemblers. The newspapers aren't doing
the job; radio might.

Zoned Advertising - Openings to be advertised in different
areas should be selected according to what we can expect to
get from those areas. Assembly girls, clerk-typists and
others in lower pay brackets obviously have to come from
nearby because of transportation costs. They are naturals
for the Beacon and Enterprise and the local radio outlets.
Machinists and secretarial are most likely to be found in
the Worcester and Lowell areas. ZEngineering, executive
secretarial, and other true specialists are Globe checkers.




5. Monthly Budget - At the present level of hiring, an invest=
ment of %1000 a month is about the minimum we should consider.
Thislwillc:-1lét us put decent sized ads in the papers we
badly need to use to get the people we have approval to hire.
I suggest we allocate this sum as follows:

Beacon Publications 4 wks., @ $48,00) #$192,00
Enterprise Publications 4 wks. @ $19.20 76.80
Lowell Sunday Sun 2 wks., @ $56.00 112.00
Boston Sunday Globe 1 wke 2 $280,00 280,00
Total Newspaper $660.80
Station WKOX (Framingham) 2 wks. @ $102.00 #$204,00
Station WSRO (Marlboro) 2 wks. @ $60,00 120,00
Total Radio $324,00
Total Newspaper and Radio $984,.80

6. Public Relations - Admitted that our employment advertising
got out of hand cost-wise during the early part of the year,
it put us on the map as far as the general public was concerned.
We all got very strong feedback from people all around Greater
Boston who Judged from our advertising that Digital was not
only in business but doing very nicely. This has been helpful
to us not only in our in-plant recruiting but at the various
schools and employment agencies as well., In addition, it has
done us no harm as far as our vendor relations are concerned.

Therefore I feel very strongly that we are doing more than

just an immediate recruiting job. We are building the good

name of Digital through this type of advertising. And we

are bullding employee morale in a way that no amount of internsal
information pieces could do.

I propose that,we invest an additional $500 a month as follows
to keep our reputation growing in the Boston and Worcester
areas and that this be charged to public relations:

Boston Globe 1 wke @ $280.00 $280.00
Worcester Sunday T&G 2 wks., @ $96.00 192,00
Total Public Relations Cost 8472.00
Total Monthly Program #1456,80

NOTE: The program as outlined here 1s based on the use of 8-inch by
2-column advertisements and one-minute spot announcements., Anything
less would not do the Company Jjustice.

NOTE: We were interested to find that between mid-April, when we stopped
advertising in the Globe, and the end of May, the Globe produced 38
interviews. None of these figures, of course, include the written
applications and resumes which have been submitted by mail,
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INTEROFFICE
H MEMORANDUM

DATE June 14, 1962
SUBJECT 252C Tubular Ceramic Sprague Capacitors

Kenneth H. Olsen FEie Henry J. Crouse

The prices on the 252C tubular ceramic Sprague capacitors are

as follows:

1000 10,000 100,000K
5% $0.29/ea $0.28/ea $0.22/ea
10% 0.25/ea 0.24/ea
20% 0.21/ea 0.20/ea

Electro-Motive DM-15 capacitors, 5%, are priced with a $0.04
to $0.10 range.

Bob Hughes gave a circuit to Sprague to design on their small
packages, we will receive the sample the week of the 25th.

Jack Driscoll will be in Thursday to discuss "cordwood"

packaging.
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INTEROFFICE
¥ MEMORANDUM

DATE June 1, 1962
SUBJECT

70 Ken Olsen FrROM Ed Harwood

Regarding our conversation concerning some of the staff people, | have two
suggestions which might be worth considering at this time:

1. Any staff member in the employ of DEC on June 1st of any year and who
has been employed by DEC for 3 years or more as of June Ist of the current
year will be eligible for 3 weeks vacation with pay.

2. Any staff member in the employ of DEC for 3 years or more will have his
company insurance paid in full by DEC,
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