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ECHO-IV PUBLICITY EXPERIENCES 

As soon as the Electronic Home Operating Compute r (ECHO-IV) was 
actually running a f ew hand-loaded p r ograms in my basement in 
1966, my friend, Thorn K. Phares, directo r of the public relations 
department of Westinghouse Electric Corpora t ion , wanted to 
publicize it . Thei r first news-release was in the fall of 1966 , 
and it was mai nly limited to newspapers in western Pennsylvan i a. 
We had several radio and television interviews during 1967-68 
period, and the Popular Mechanics article appea r ed in Ap r il, 1968 . 

When a request from the American Home Economics Association came 
to Westinghouse to provide a speaker on the general topic of "Home 
Computers" at the 1968 AHEA national convention in Dallas, they 
referred it to me because they believed I could offer first-hand 
experience . My wife , Ruth, is a home economics graduate from the 
University of Missouri, so we agreed to participate in the program 
presented in the main theater of the the Dallas Convention Center 
in June , 1968 

I've not been able to forget one thing that happened in Dallas as 
we were backstage, getting ready to speak. Two other speakers, 
one from IBM and another from Southwestern Bell Telephone were 
also on the main program which was entitled "COMPUTERS: 
IMPLICATIONS FOR THE FUTURE". Phil Guthoff, Manager of Advanced 
Systems Planning , IBM, Yorktown Heights, New York , laughed at the 
box that I was using for small 'show and tell ' computer parts . It 
was an old "Sears , Roebuck and Co . " box which had once contained 
wood screws . He said , "So, THAT ' S where Westinghouse gets its 
computers! . I was embarrassed by the the implication that if it 
wasn't IBM, it wasn ' t a REAL computer . We at Westinghouse had been 
designing transistorized process control computers since the late 
' 50s, but the captains of the computer industry weren ' t aware we 
existed . I had designed and built the ECHO-IV at home from the 
ground up, cataloged and installed every wire , and written every 
word of code that it was executing . NOW, I am pleased that SEARS 
has opened computer stores throughout the country, and they are 
actively promoting IBM personal computers along with other 
manufacturers' computers. In 1968, it was about 15 years too early 
to correct Mr . Guthoff's perception of the future market potential 
for personal computers. 

Several Home Ec . organizations asked us 
after they had heard our presentations at 

to speak about ECHO-IV 
the AHEA . We made 
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several visits to various groups in Pennsylvania, Ohio, Ne~ York, 
and Tennessee. For awhile, .... e enjoyed the 'speakers circuit' and 
used those opportunities to met some people .... ho .... ere very 
interested in finding ways to apply computers in the home. The 
titles of our speechs changed, but the content remained much the 
same as the original speeches .... e gave in Dallas. 

The first of t .... o waves of national newspaper publicity began with 
an interview with Jacqueline Snyder, who .... rote an AP ne .... s .... ire 
story about how I built the ECHO-IV from discarded computer parts. 
It .... as picked up by ne .... spapers who were looking for ne .... s to fill 
the blank spaces i n late January, 1970 . It seemed to be a time in 
history when the public was intrigued by each new and unusual 
application of an electronic computer, so the editors readily 
grabbed it up . The total circulation of the newpapers which 
carried Snyder's article was estimated to be 77,000,000 readers. 
The second wave of publicity came on Mother's Day in 1970, when 
Jarate Kzi ckas' story made the same rounds on the AP wire circuit 
as the previous arti cle, and it appeared in the same number of 
newspapers. 

"DATAMATION" had a technically accurate story about ECHO-IV In 
March of 1970, which was a welcome relief from the slanted 
non-technical writing which we had seen in the AP newspaper 
stories . Also, Steve Gray's articles about the beginnings of the 
"Amateur Computer Society", to which I had belonged, accurately 
described ECHO-IV in "COMPUTERS & AUTOMATION" in 1972, "BYTE" in 
1978, and ·CREATIVE COMPUTING" in 1984 . 
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ECHO IV INSTRUCTION FOrerA! 

114 13 12111 10091080) 06105 04 03102 01 001 

I I I B I COMfIAND I c I ADDRESS I . 

L 256 1o.'Ord bl0 

I-current pa 
a-page zero 

15 memory re 
2 shift ins 
1 halt 

Index regist 

Bit Ko . 

ok 

ge 

ferenced instructions 
tructions 

er flag 
(B-core m em location 00002) 

Indirect add 

ASSIG~~D CORE MEMORY LOCATIONS 

00000 • P - Program Counter 
00001 • Zero constant loe 
00002 • B - Index Register 
00003 - A • Accumulator 
00004 • Interrupted program return 

ress flag 

00005 • First instruction of Interrupt Executive 

Bit 14 of Program Counter 1s Endaround Carry (E) designator 
The E designator is set 1f carry out of adder bit 14 occurs 
during ADD . The E designator is cleared otherwise near end 
of ADD instruction execution. 

The overflow designator COY) 1s set if: 
1. Bit 00 of accumulator equalled 1 before right shift 
2. Sign of sum is different from sign of like-signed terms 

Address modification occurs in the following order: 
, 

Indirect address is fetched BEFORE content of Index Register 
is added 
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Code Nnemonic 

01 .DIP 
02 JOV 
03 COM 
04 DCS 

05 SIP 
06 ENB 
07 ENA 
10 OUT 
11 INP 
12 JAN 
13 JAZ 
14 STA 
15 AOD 
16 EOR 
17 AND 

00000 HLT 
40000 LSH 
00400 RSH 

cmorlAND DEFINITIONS 

Definition 

Jump to Y + 1 
Jucp to Y + 1 1f OV • 1 
Complement contents of Y 
Decrement contents of Y and skip next instruction 
1f contents of Y • minus one after decreQent 
Store incremented P in Y 
Enter B with contents of Y 
Enter A with contents of Y 
Output from A to channel address 
Input to A from channel address 
Jump to Y + 1 if bit 14 of A-I 
Jump to Y + 1 1f A - positive zero 
Store A in Y 
Add contents of Y to A 
Exclusive OR contents of Y with A 
And contents of Y with A 

Halt 
Left shift A, Bit 14 replaces bit 00 
Right shift A, Bit 00 enters OV designator 

INPUT CHANNEL ASSIG~IENTS 

Channel number is defined by bits 00 through 05 of effective address 

Channel 

00 
10 

20 
30 
40 
50 
60 
70 

00 
10 
20 
30 
40 
50 
60 
70 

No. Function 

Interrupt word, IS bits including SYNC 
House trunk on lOY order 6 bits, Kitchen keyboard 
on high order 8 bits 
Real - time clock, minutes and seconds in BCD 
Contact-closure inputs 
Hagnetic tape storage unit (future) 
Paper tape reader 
unassigned 
unassigned 

OUTPUT CHANNEL ASS IGN>lENTS 
• 

Programmer's printer/punch on law order 6 bits 
House trunk DATA character on lov order 6 bits 
unassigned 
Contact-closures,,31 to 35 aesignate 5 words , 15 bits/word 
House trunk ADDR selector on lov order 6 bits 
Magnetic tape storage unit 
Kitchen console printer on low order 8 bits 
unassigned 
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• IMPRESSIONS OF A HOMEMAKER WITH A 

COMPUTER IN HER BASEMENT 

Rutb Sutherland. Pittsburgh. Pa . 

• At first I thought it might really replace me~ From the cartoons and jokes we see 

and hear about computers, isn 't tbis the general impression that most homemakers 

• at present would have if they suddenly iound out they bad a computer in their home? 

Even though my husband has been involved with computer design for the past eight 

years at Westinghouse. I never once gave it a thought that J would be directly 

involved in learning about the making of a computer. I would try to be attentive as 

he would tell me about the various units that make up a computer and the problems 

he was having. but I never cared whether I learned anything about them or not, for 

• it just seemed too far beyond my world of being a mother and homemaker. 

Before and since we have been married, Jim's hobby has been building something 

along the woodworking and electrical line and I had aJways been in complete accord-

ance with whatever he was doing . When he started talking about the possible avail-

ability of a core memory unit and other parts of an obsolete Westinghouse computer 

• that could be made into a computer for horne use, 1 thought this was going a bit too 

far. My resistance didn't last. and it wasn't long until one wall of the dining room 

began to fill up with stack after stack of meaningless parts which I called junk. 

• After the circuit designing was done and the main computer cabinets began to take 

shape , the whole project began to become more and more of a family affair . As 

• each portion became finished, the family; which includes Ann, now elevenj Sally. 
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six; and Jay, two; would run to the basement to view the latest accomplishment, 

even thougb none of us really understood what was going on. The biggest day was 

• when the power was turned on and nothing blew up~ As the keyboard, printer" tape 

• 
reader, and punch were added we began to see and understand more clearly how 

the computer worked and some day could do work for us. 

Jim has been working on the computer in his spare time for the past two years and 

the basement playroom has become strictly bis workshop . One day during the early 

testing stages a neigbbor child accidently switched the computer on. It was then that 

I realized that sbort of turning the power off at the circuit breaker of the bouse, I 

did not know what to do, It wasn't generally known at Westinghouse that Jim was 

• building a computer . I'm sure the fellows in Jim's office thought I had gone kooky 

when I asked them to leave this message for him, "Please call home! The computer 

is running. How do I turn it off?" 

• 
Because of extra demands on Jim's time and the long process involved in writing and 

executing programs to test every section of the computer. it is not actually performing 

the number of household tasks that we had hoped to have in operation at this time. I 

don't doubt for a minute that eventually 1 will be able to write and enter programs that 

will save considerable time in daily household responsibilities. Last week we needed 

• some address labels for the tape recorder cartridges that we mail as letters back and 

• 
forth to our parents. It wasn't long until we got a call from Jim to come see what the 

printer was doing. There it was typing out the address and return addresses on gummed 
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labels. This program is now stored in the memory unit so anytime these labels are 

needed, a certain code typed into the keyboard will cause the printer to type it again . 

It will not be long until the computer will be taking care of the bookkeeping for our 

household. As this is a job that takes a good deal of my time each month, I'm 

looking forward to the computer typing out the checks. keeping an itemized account 

of expenditures and recording the expenses needed for income tax purposes. Since 

it will subtract accurately. I hope never again to receive a note (rom the bank 

reading. "Your account is overdrawn. please ... etc . , etc." 

Nearly every appliance in our home becomes useless. unless we plan ahead to use it 

in our daily lives. We want appliances to save us work and to save us time. In a 

sense, the oven timer is a small computer. We plan a meal and prepare the food 

for the oven. then \\'8 program the temperature. the time the oven is to come on 

and \men it is to turn off. Those of us who use the oven clock and timer know what 

a convenience it is, but don't you also know many women who have never bothered 

to plan abead or to learn to use the timer . Likewise, the computer does require 

some initial effort througb the program to do a specific job better or faster. 

I'm excited NOW about a computer in my home for three main reasons. First, it 

is making me learn how to think again. Yes, THINK again. For over eleven years 

I have been meeting the needs of a husband, borne and three children so spaced that 

I have never been without a little one at home. Because Jim and many husbands 
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work late many evenings, and the problems we have in a young neighborhood of 

finding baby sitters. I gave up trying to attend evening education classes and other 

events that would have been interesting and inspiring to me. I truly don't begrudge 

my role as a mother I wife and homemaker in any way. but what a sense of accom-

pllshment it will be to me to have an answer such as "I wrote a new menu and 

shopping list program today", when Jim asks the question that every man asks 

his wife when getting home from work, "And what did you do today?" 

Second, I'm excited about a computer in my home to relieve me of some of the more 

menial tasks so that I will have time to do three things that are pure recreation to 

me : continue to make all of the clothes for the family. time to carry Qut ideas for 

home decorating. and to '\fOrk outside with flowers and garden . I also feel a need 

to have time to work with youth gr oups . Several of my neighbors would love a 

computer to give them more time to work in jobs away from home . 

And thirdly, I'm excited about a computer in my home because it is something that 

our whole family can use and has already enjoyed. With proper instruction, any 

school age child will be able to use it as a tool, for games, or actual mental exercise. 

At the present time if homemakers were given a list of appliances to rate in order of 

the ir preference . I feel sure that a computer for home use would fall at the bottom of 

the list. Even if they were available for home use at a reasonable cost, the word 

COMPUTER is a little frightening to the average homemaker because she bas had 

, 

!. , 
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no experience or personal contact with one. Homemakers must know that a computer 

only does what it is told to do through a program that bas been written in a form that 

the machine can understand . It is almost like teaching a child bow to do a specific 

cbore or task. The child knows how to do it after be has been instructed. One 

important difference Is that the computer always does it exactly as programmed. 

• Therefore, one source of frustration to the homemaker is relieved because she works 

with a device that is always precisely predjctable. Whole programs can be replaced 

by more current programs as the family needs change. 

At this point, I cannot say or even comprehend all the things that a computer someday 

will be: doing for our homes. Wouldn't it be wonderful if they could provide more time 

• for aU parents to spend with their children, therefore, making every home a happier 

one? 

June 2, 1967 

• 
• 
• 



• 
• 
• 

• 

• 
• 
• 

THERE • S A COMPl1l'ER IN HY BASIJ·IENT 

James F . Sutherland 
Westinghouse Electric Corp . 

Pittsburgh, Pennsylvania 

1. Why ECHO rv was built 

1 . To verify computer usefulness in a hane 
2. To utilize discarded computer parts 
3. As a relaxing hobby 
4. To see if it could be done 

II. Description of the ECHO IT System 

1 . Printed Circuit Cards located in four cabinets 

A • Memory sye tem 
B. Control Unit 
C. Arithmetic Unit 
D. Input/output controller 

2 . Programmer I s Console 

A. Keyboard - made from discarded electric typewriter 
B. Printer - made fran surplus page printer 
C. Paper 'l8pe Reader - rebuilt fran salvaged equipnent 
D. Paper Tape Punch - rebuilt from salvaged equipnent 

3 . Remote Stations 

A. 
B. 

C. 
D. 

E. 
F. 

Keyboards planned for kitchen, living r oom, bedroom 
Provisions in I/o Controller for TV display unit in 
kitchen, and mass memory attachment 
Remote Paper Tape Reader/Punch planned for kitchen 
Analog voltage to digital information converter system 
for sensing temperature, pressure and \lork bench Signals 
Work-bench terminal for monitoring project tests 
Telephone answering station for remote cont rol 

III . Description of ECHO IV programs and applications 

1. Basic Routines 

A. Time Keeping (seconds, minute, hour, day of \leek/month/year 

B. Conversion 

1) Binary ...... decimal 
2) Input/output code translation 
3) Proportioning recipes 
4) Input voltage signals ~temperature/pressure value 
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c. Input/Output Control 

1) Time checking and alarm! control 
2) Paper tape_ printer for tape verification 
3) Memory~ prlnter/punch for program verification 
4) Message writer 
5) Interrupt processor 
6) ~1agnetlc tape block ~ransfers .- core memory 

2 . Household Tasks to be performed by ECHO 

A. Monitor and alarm 
B. Thermostat transfer 
C. TV snd stereo control 
D. Garage door control 
E. Weight trend record 
F . Temperature monitor during sickness 
G. Recipe Storage 
H. f.tcnu analySiS 
I . Inventory Control 
J . Shopping List generation 
K. Monthly budget storage 
L . Monthly expense canparison 

3 . Look1ng into the 'future 

A. Accurate prediction impossible 
:D . Best uses will evolve 8S more experience 1s gained 
C. As computers get smaller and less expensive, more 

people Vill use them . 
D. Ccmputer status ccxnparible to automobiles 60 years ago . 

IV . CommWl1cating \l1tb ECHO JY 

1. Flowchart analysis of Task to be performed 

A. Example of Simple flovchart (day of week/month/year calculation) 
B. Flowchart is si.c.llar to roadmap, recipe, or schematic 
C. Flovchart can be converted into machine language instructions 
D. Much eaSier to understand flowchart than program listing. 
E . Once novc.'lw.rt is made, the task can be coded for execution 

in any computer 
F . PrOgrat:l can be easily modified later if !'lo'l.'chart is changed 

to improve performance 

2. Methods of inputting information into ECHO IT 

A. Both data and program calls can be e ntered through keyboards 

1) Some jobs do no=r. require feedback of output information 
to the user . 

2) Restricted - call keyboards may be more practical than general 
purpose unit where only a fev programs are called . 
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B. Paper tape storage is essential for Jlermanent record of all 
programs and some basic data . 

1) Some selden- used programs may not justify magnetic tape 
storage . 

2) Bootstrap program backup on paper tape 
3) Magnetic tape memory is not yet operational on ECHO IV . 

3. Ways ":' that ECHO "N can/Will output information 

A. Printed:x:ege 
B. Punch holes in paper tape 
C. Open or close contacts to control external devices 

*D . Display listings or graphic information on TV tubes 
*E. Audio response selected from prerecorded tape 

* Not presently running on ECHO IV 

June 2, 1967 

; 
I 
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Date City 

SPEECHES GIVEN BY JIM AND RUTH SUTHERLAND 
ABOUT ECHO-IV HOME COMPUTER 

Organization Speech Title(s) 

Jun 27, 1967 Dellae 
TX 

Amer. Hane Eoo. Assoc. "There'l5 A Ccmputer In My 
Annual ConventioD Basement" 

"Learning To Live With .A 
Computer" 

Feb 21, 1968 CoIlDbu8 
OH 

Ohio Farm & Home Elect. -Learning To Live With A 
CounClil Computer" 

Mar 11. 1968 Ithioa 
NY 

Cornell Onlv, Hane Ee. WJlousehold goon. & Mngmt" 
Dept. Seminar 

May fl, 1968 Chattanooga Tenn. Heme Ee. Assoo. "The Computer - A Hanemaker's 
TN Annual Convention Genie" 

Sep 12, 1968 Pittsburgh Allegbem- County School "A CCillputer In the Heme" 
fA Heme Ee. Educa tiOD 

Feb 16, 1971 Pittsburgh IEEE Computer SOCiety "The care And Feeding Of SOlO, 
Our Hane Computer" 

Oct 16, 1977 

Oot 19. 1982 

fA Ladies Night 

Pittsburgh Pittsburgh Area Ccmputer"Anecdotes FrCID The Echl>IV 
fA Cl ub Logbook" 

Pittsburgh Beath Users Group (HOO ) 
PA Heeting 

"Gett1ng A Home Computer To 
Operate In The 'Old Days'· 
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AHEA CONFERENCE 

INCOAY 

ADO I 
TO 

DAYWEK 

IS SET 
OAYWEK 

YES 
DAYWEK 

.s? TOI 

NO 

RETURN 
TO 

MONITOR 

flOWCHART 

JUNE 27, 1967 
DALLAS , TEXAS 

ENA 
ADD 
E~R 
JAZ 
JMPi 
ENA 
STA 
JMPi 

DAYWEK 
C1 
C8 
+1 
RETURN 
C1 
DAYWEK 
RETURN 
DAYWEK 
C1 
C8 
RETURN 

ECH~ SYMBOLIC 
PROGRAM 

100 7110 
101 15111 
102 16112 
103 13104 
104 41113 
105 7111 
106 14110 
107 41113 
110 2 
111 1 
112 10 
113 377 

ECH0 NUMERICALLY 
CODED PROGRAM 

li ECH0 IV was in your Basement, what house­
hold tasks would you want it to do? 

"tt )'OU think this mothllMl Is complex, you 
should ho~ ... n the \lICII1'IOn it reploced." 

1. 

2 . 

3. 

4. 

plea se g ive or mo i l to : 
Jim Sutherlond 
Westinghouse Electric Corporation 

Computer Systems Division 

R&D Center , Bldg . 501 ·3033 
Pittsburgh, Po . 15235 
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tUESDAY MOINING/ AfTUNOON 
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Ci,y 

COMI'Ul'EItS : IMPLICATIONS ."on TilE FUTURE 
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I C.n • Co,,,,, ,,' ,,,r D~omc a lIouK holrt Applianc:C'! 

n,rrr ' •• Compuler In My B'~f'menl 
h)lt:ll SI1TlIlRLUt.O. F'l'liow En~inffr in Compu,rr S)' ~­
u'm Dr,i,,,. Wn;.in"hou"C' Elrclrir Corpor,,;on. I' ill~­
hurr:h. P .. "mY!.',,,i, 

"ro, .. am n,in« I Tdf'phonr Com"u '"" 
J. P. RuzWlrr, Senior En,in~r, $oulhwr'Oll:rn 8dl T"h" 
phonl: Compan)'. DaU" 

Lnmin,ll 10 U.·.., .. ·jth a Compuln 
'hIS. RUTII SI'T IIDILAS D, Piltabu r~h. PC'nnt),!>ania 

lmplifllllon~ ror th l: Fulnr!: - Wlndul' 

Homl' £.c:onomll tJl J oin' nll't tingl ,,';Ih Homl' Economi.tt in nu~int'~· and Arl 
in IIDml'n>llkinlt Stnion·. t Program~ on Ihi~ pallt.l 

RNl:a~h Jumt IllN'lin, .. ·; ,h Collt," and I'ni~l'r.ili .... St-clion. IP,..· 
IETam nn pa,1' 16.) 

." J oinl ~ 1 ti'lin, 
with 

Hnm~ Ul'lnomi~t. 
11'1 H(lllu'mILin, 

2 p.m. I" 4 p.m. 

DJIII~ ~1t:motiJI 
Auditorium 

SUBJECT.MATTER SECTION MEETINGS 

Prl"lidin,: DII. MAIiCAlltT N. KtHli, Chlirm.n nf Ih l' Art 
~Iion: A~.ialanl Pro f~~r. Dcparlml'nl of Homr [(01)­

nom;('II. Unhrr.il) of Iowa. 11'1"" Cit), 

I'nt:n .\ CTIO": ART A"D TilE FA'IlI.' 
n,.. r a l11i1, a nd l'hb CrII7," Mo<h ' rn Art 
Tilt H£\u["o HUPII S. l'h"CII, S. O. C IU .. A~«<illt 
Proll'4;5()r of ~h16.il:. Ul1i\"l'r~il)' of 0,11" .. Tn. .. 

Room 302 Ihu inn. /l1ef' II",. of 'hI: Ml'tiDn 

• Poi", credit lor Army Rt$erl't fJfJircrJ. 
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I Computer Finds Home 
In Family's Basement 

PART B 

LIVING 
n., 8iRBAnA RJCUARDSOX 

nub Edllm' 
'ThaI computrr 110M SID.OOO 

in 1M but-nl('nl of .\Ir. and Mrs. 
J,mf'S r. Sutherland', Plitt­
bul'J;h. Pa. homr Isn't tll~' 
dimr, but 101.... Suwrhnd bt­
Jk'\'H II ",ill ketop ~r clMo<::ldnt 
accoonl out 01 thr mI 

"It ",ill nI'\ bP lon£ unl.ll Iht 
compull'r ,,111 bIo takin&; ca~ 01 
Ibt> bookktTp.n; r..- our IKlwt­
hold lor mp t).-pin;; oul 
chr:w. Juorp~ 11emlZN .~ 
count 01 exprnditulU and no 
cordi", th,. t),,-ptl"llt'~ nI'f.'dtd for 
incoI'Tw fa>. purpolH," thP \'l­
'\'lciOUI brunl'lIr laid Tund,>, 
mot'nim: al th,. Dallas M .. monal 
AuditOrium n,eatcr .... hlit' "II· 
~Ini; 1M Am<-rican Hornt 
EconomlCl A iii (I ~ ,_ lion .nd 
Home &onornb15 In Business 
jolIll mt'etm; 

"SIS('E IT \\ Iu.. S(tBTRACf. 
l hopr M\'tr again to )'to 

C'l'i\'p • notr {rom tht> bank ",,,d· 
in= 'Your p;('I'l'\Un! \5 O\'1'rdra'llI. 

pk'iI!t' 1'1< Mr lal~ 
11K' compultr 111 tho:- (1'('lIliOn 

of hrr hU:-balKi. an l'ng\nc'Pr "'ilh 
Wts~hooW' Elf'Ctrk Corpora­
tiM. 

Suthrriarxl. Wo ,prakin; to 
1M AHEA .nd HEIS dr! ...... la. 
6piamtd. '" "tarttd .... orkin, ?n 

~ ''''0 )('11"1 1.;;0 whtn an out· 
mcdtd mmpulrr "',., dlSmllntJt.,i 
by thr cornplll~·. Thry Wtl'P ~ 
in;: II) throv.' 1M part~ I"'ay aM 
I couldn't ltand that." 

DIS WI FE'S REAC'TIOS: "At 
flrat I lhou;ht It ml~1 really 
rt'piace mt'! 

, "When he atarttd ' alkm. about 
the poulble a'1Iilablhty of a COI1.' 
ltWnory un.it and othtor parll 11 
All obsolete Westinghouse co<n. 

pUler that could bt made Into 

a computer for home u~. I 
thouaht thIS was KO~ a bl' 100 

f". 
" 101) Itilstant"P didn", lasl and 

il ,,"un't Ion;; untJi Of\'" Voall of 

v,-lth &tack Alter Ilack of mell~ 
illl;lcu parlll ",tIleh I called 
junk," hi~ \\ilc said" 

C1"'ilduall~" ~. Mrs. Sulb­
erland Itdrmttt>d. IhI' computer 

~ IIO'tI~ !;!II Pa~ 3 tht dllling room brpn 10 ~W;',::: ....... 

WO/AENS NEWS 
CAVALCADE 
CLASSIFIED 

Tucsday.June27.1967 ...... 

COMPATIBLE THREESOME 
M.r. aDd Mrs. Jamt'S F. Sutherland belinc It computer is adaptable to • botuC· 
hold "s problems I nd I rc programming tbcir own computer to band Ie tb05C pro~ 
lems. The couple told of their c )o: pcrienw It the American Home Economics 
COnyentiOD Tucsdlr. - Starf Photo by And), Hanson. 

AiL'll 

I 
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becam!. • iamily project. "Tt-.e 
children-Ann. 11; Sally, 6, lind 
Jay,2-and I would run down to 
the baRmen! and cbt-er ncb 
tune Jim annoIlnc:ed th,. com· 
puter had passro anothcr nlllc­
slone, even thou.h none of us 
really undt!n;lood IIhat illS iolng 

0'. 

SutMrland es-lirn8!ed a corn­
putl'r for tM home would 1'1'1" 
SlO,OO1 I'IOW, but iKo has faith In 
Its practical appHCllllon to houq-· 
hold dUlles and thinks the day 
is comln:; when a home com'l 
put!;'r \\ill be a CClrnnlon hOU5C­
hold Bpplisnct' ~lIn~ $1.00J. 

"A computer II Jll regulate yOll!' 
"The bla;{'~1 day \\.~ when home's Icmptratul'l': k"<'p YOUI' 

t.hf' power .... as tu~ on and Cluistnl~' card Ust up to dill" 
nothln; ble\\ up! As the k('~-· ",Id pnrnM £Ummoo .• dd~",·d 
board, printer. !apt' ~ader and I tabds lor earn naml': p"'n 
punch were .ddtd we bto~n to meals: adllls! rt"Cipt'''' 10 the 
ICe and undt'I'Sland mar.> dearly exact numbfr 01 portions nrtd­
how the computer \\orked and td: I\('t'p !hn,,;"Jn:; IH,o; cun .. nl; I 
I some day \\ oold .... ork lor uo;," tell tht tilTK' and \\ hat you Ill .. 

she continued. ~uppos('d to "r doin:: al thai 
All the possibihtlt's for a home I" hour, and (lp('1'R\f' olher appli. 

computer ha\'en', ~n rcahwl anees on a schrduk," ht' SlIid. \ 
),ct, said her husband "W~ do-t't Electronics luu'OduCl'd Sutlwr. 
koow all it will do. W~ arc ~l'al land to his futurt' \I 1ft whUe 
now bcginnin; 10 experimenl 10 both \\"~re II\t'ndlrll: a 4·H camr' 
discover its uses. in hIgh school. " I WM II Ilrm 

"Wt' can £t'l it p~mmt'd boy and .... Jxon REA lRuraJ EI~ 
50 thaI \lhen I bop on tht lOcal.... tric Authority) cam(' 10 the 
(connected .... Ith the computer) lanns in MISSOUri, mlny people 
and w('igh a litdt' hN\'Y, tht' h·d no i~1 of III Ua UM'S. So I 
CO'"'1putrr will gh·e me a wt('k'$ mack- a scale model farm illus­
menus \11th calory levels to Irati", lilt thln;:s electricity 
bring my "eWlt down," Suth· could do and toured the count.ry. 
('rlam! said side with II. In the process I 

His wife belic\'t's programming m('1 Ruth," he saId. 
the computrr \\111 kCt'p ht'r alert The couple was mllrrll'd <:iurlni 
mentally. "TM> I\·e ... ~ home- th('ir Sl'nior year II the Unlver5l· 
makrr cWrlln·' srI much mrnlsl Iy of M~q)UM. Am:!, thls hom­
rv:"\'!"" dt'anllll: the.- hoo~('.nd ('('Ol)Ofllirs l'Oll\·t'nlion I-n', a lur· 
look!!.; aller the chlldlC~n. Sh,. eJ.;n mallt'r 10 Mn;. Suth('rI~n:l 
Irnds to bllpwa\e. 'Olf' comput'!'r \ .•. She iOI htr dcp-ee in home 
Is maldn;::: me leall1 hoY. to ec. 
think as;a.in." 

Share Experiences 
Of Using A 
Home Computer 

lI'he typical housewife's view 
concerning th~ usc of a computer 
to usbl In her daily chores wu 
given the Lions at their weekly 
luncheon meeting Tuellday. 

Mrs. James Sutherland, whoae 
husband hu built a computer In 
the basement ot their home tn 
Pittsburg, P eM., talked on the 
topic, "lmpreulon of a Homemak· 
er With • ())mputer in the Base· 
ment", " ,While our houaebold 11 
Just beginning to see the beneflUi 
of a home computer, we can see 
where II could be .. big help to 
the howewtfe," M rs. Sutherland 
said. There are many item! It 
could perform 8uch as taking care 
of the bookkeeping lor the family; 
plan menus by the week; keep in· 
ventory of kitchen Items; au.llt In 
income tax work: and keep tern· 
peratures In house oonsistent with 
oullide weather. 

Mr. and ~. Sutherland will go 
to DaHu, Texu, to appear on a 
home computers panel discussion 
a' the American Home Econom· 
Ics Convention. It hi believed that 
the Sutherland home «Imputer Is 
the only one in existence. 

The computer was built by Sutb· 
erland, an engineer for Weltinl"­
house, from apare pa.rt.S 01 dis· 
carded company comJ)Uters. 

MRS. SUTHERLAND 
SPEAKS TO CLUB 
il4"ra. Jim Sutherland, Pilt.l burg, 

P • . , guest speaker, spoke to Wind· 
.ar Garden Club No. 1 the mom· 
ing of June 20 at the coootry home 
oJ: Mrs. Sam Fcrpaon on ''lm. 
p reaiona of a Homemaker through 
a Computer". 

She told of the elaborate com· 
puter Mr. Sutherland bas buUt In 
their home using .IIpa.Te parts no 
longer needed by the WeatinPou.&e 
00, },{ra, Sutherland told of Ulln, 
the eomputer for household book· 
keep1n.g, meal planning, tempera­
ture conlroa, achool work and even 
as an aid to weigh' contraIl with 
dletary luggeaUons wben your 
.cale abowa up with more pounds 
than you want, 

She ta .oem to vtaU oallaa. Tex., 
and attend the NaUonal American 
B 0 m e Econorruca conven~lon 
where abe wU1 help to demMa­
trate the uses Of a computer in 
the borne. 

R.elreahmenta were served by 
Mn, Fct'g\18On ILnd assisting boI· 
tea. Mn. W. S. Huehea. Mrs. 
Byron Chr>'-t wu • gvut. 

ll!Je September meeting will be 
with J4ra. Elbert Ka.rt1. 
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AFTERNOON 

Wednesday, February 21 , 1968 
The Columbus and Southern Ohio 

Electric Company 
fronl and Sprlng Streets 

Lee Harper, Presiding 

2:00 Registration and Social Hour 

2,30 ''The Nome of Ihe Game Is living" 

Morgoret Eosley, Home Service Director, The 
T oppon Company 

3:ClO "ConTrol of Electric Energy for Homemaking 
through Solid Siole Electronics" 

William Kraemer, Morkel Development Dept .. 
Ronco Conlrols Division. Ronco, Inc. 

3,30 Demonstrations of Molor Driven Appliances 

Home Service Deportment 
CIncinnati Gas & Eledric Company 

4:00 Recess 

415 

445 

Demonstrations of Heating Appliances 

Home Service Deportment, Columbus & South­
ern Ohio Electric Co. 

Teachers' Business Meeting 

Sonia Cole and Barbaro Reed 

5:30 Adjourn to Sheroton.columbus Hotel 

EVENING 

The Venus Room, 
Sheraton-Columbus Holel 

Third and Gay Slreets 

Janice Erisman, Presiding 

6,00 Dinner 

PROGRAM 

"Leorning to live wtih a Computer" 

Mr. and Mrs. James Sutherlooo 

Design Engineer 
Westinghou~ Eredric Corporation 

Home Economics Committee of OFHEC 

1967·68 

Bernke Bollard eolumbus & Southern Ohio 
Electric Co. 

Norma Campbell Dayton Power & light Co, 

lois Oeneke Ohio State University 

Janice Erisman University of Cincinnoti 

lolito Harper Cincinnati Gas & Electric 

Dr. Fern Hunt Ohio State University 

Ann Klotz T aledo Edi~ Company 

Calherine Knorr Ohio State University 

Barbaro Reed Slate Department 
of Education 

Virginia Winston Cincinnati Public Schools 
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• TO: 

FROM : • SUBJECT: 

DATE: 

TOPIC: 

SPEAKERS: 

• PLACE: 

TIME: 

TEA: 
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i~EW YORK STATE COLLEGE OF HOllE ECOHOmCS 
A Statutory College of the Stat~ University 

at Cornell University, Ithaca, New York 

February 21, 1968 

Faculty 
Graduate Students 
Others interested in expediting work 

Rose E. Steidl 

Seminar _ Household Economics and Hanagemeot 

tiarch II, 1968 (Monday) 

Computers 1n Homes 

Mr. & Mrs. James F. Sutherland 
Pittsburgh, Pennsylvania 

Mrs . Sutherland 1s a full-time homemaker. 
Hr. Sutherland 19 a Fellow Engineer, 
Hagan/Computer Systems Division, 
Westinghouse Electric Corporation. 

Room 117 i.lVR 

4:00-5:00 p.m. 

3:30 p.m. Room 114 MVR 

E-8342 

~: 
The Suther lands have a computer in their 
basement and are using it to automate tasks. 
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""""\e:tJt-le.ssae. ~ EC"O"O .... .:h(..~ Asso(.. 
A.,.,,,,u -. \ Cc nva."",-+\o .. 

1:00-2:30 pm 

3:00-3~O pm 

4:00 -

C.<\"iTArJoex,A TN , 
SATURDAY. HAY II I f~t&e 

(Continued) 

PROFESSIONAL SECT}()N WNCHEONS 
AgrlculturOilI ExtensiOn Service- --- -- Downtowner Motel 

Arrangements: Miss Mary Kate Sinclair 
Speaker: Mr. George Linle 

Little Art Shop 
Olatanooga 

College Chapc:ers _________________________ Holiday Inn 

Arrangements: Miss Manha johnson 
Program: Fashion Show 

Colleges, UnJvcrsitles, and Research---Chestnut Room 
Arrangements: Miss Georgia Bell 
Speaker: Dr. Stanley 8. Williams 

Chairmlln, Department of SociOlogy 
University of o.aaanooga 

Home ECOMmists In Business -------- Continental Room 
Arrangements: Miss Marje Smith 
Speaker: Miss Rosemary An:hibllid 

NatiOn.a1 HEm Chairman-Elect 
Home EconomIsts 

In Homemaking----- --- - ------- - Chaltanooga Golf and 
Country Club 

AUlllIicmenu: Mrs. Faye Smartt 
Spe.alcer: Dr" Joe Sanders, Chairman 

Re ligious Education Depanment 
David Lipscomb College 

Elementary, Secondary, and 
Adult Educatlon- --------------- ----- --- HOliday Inn, 

South Market 
Arrangements: Miss Marton Sprayberry 
Program: Career Panel D:iscussion 

Miss Martha White, ModeralOr 

GENERltl. SESSIONS MEETING --------- COntinental Room 
Miss Ruth Truen, TIlEA Vice President Presidln2 
Program: ""The Compute r - A Homemaker". Genie"" 

Mr" James Sutherland, Fellow Engineer 
Computer Systems Division 
Westin,ghouse Electric Corporation 
"l...e.1.ming To Live With a Compute"" 
Mrs" Ruth Sutherland 
Home Economist in HomemakJr\g 

RESEARCH REPORTS-------------------------- Parlor C 
Chalnnan: Dr" Ada Marie Campbell 

5:00 -

7:00-
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, Home Economists to Hear 
May 1, 1968 Speakers at Convention 
Fret., J"reS8 

I 
\ 

TIle TlaDeuee Home Em- b.nIas PolytechnIo OoDege .Dd 
DOmIes AssodatiOD wfll bold • received a B.s. degret tD home 
COI:I',·entioo on Frida, and Sat. ecommJCII fro m Hf!Ddenon 

.r,Jm!q at the Read House. The State Teichert Collqe III HeD-
• -, • board, Frlmoetlngda TbeiJ ~ demo. Ark. She holda; mem-
f'f' ot' a.m. n y. ~ th ~_ 
rEl'tlbft han 'trill open at 2 p.m. bersblp In • Bome .-.vO-
~ona1 buliDess: meetings omtst. In Buslness, Lhe Amer­
-have been scheduled for Fri· lean Home Economies Assocle· 

y afternoon. . tion and Iotveral .,uthem 
Sen. Howard Baker, II: u e I t atale5' borne economics asso­

.peaker, wiD be honored with. eiatlons. Miss Knauff b a I 
reception {rom e to 7:15 p.m. 11'1 served offices of profes&lonal 
the Cbestnut Room. and civic organhatlons and II 

Mn. Freid. G. MaloDe, eoor· a past state chairman of the 
din_tor of the child develop- North Carolina Home Eco!» 
meot program of the Chatta· mist. In Buslnesa. 
. ga·Hamllton County Com- Mial KnauU .erves ber com. 

munity Action Program, will pany', ,ales lODes headquar. 
be the subject m~tter sessions tered In AUanta Cbarlotte 
Jeader. 'nIese sessIOns will take rth ' I 

place m the foyer of the Read Fort Wo , Houston. .M.Jaml, 
House on Saturday from g until Memphis, New Orleans, SaD 
10 a.m. and from 10:30 to Antonio and Tampa. 
11:30 a.m. The conv~t1on'. general ... 

M.n Malone was a hom e a10n will take place in the Coo­
e C 0 ~ 0 to I t I teacher in the tineDiaI Room at 3 p.m. OIl 
Chattuooga _ Hamilton County Saturday. Mr. and Mrs. James 
school systems for six yean. F . Sutherland of H~gan Com­
She received ber B.S. degree puler Systems Division, .west. 
from the University of Olatla- ingbouM Eledrlc: Corp., will ad­
noop and her M.S. degree in dmI the meeting. 
child deftloprnent &l'Id family Mr. SuthetlaDd, a fellow en­
relatIot!.I from the University of gineer with hiJ company,w 111 
Tmnessee. 1be mother of a lOa speak on computers. A aenior 
aDd • daughter, Mrs. MaloM member in the Iutitute of Elee­
D a past presIdent of the OIat- lrical and EIectf'1)nic Eng\­
tanooga Area Home Ecooomics neen, he was graduated from 
Association. the University of Missouri with 

Miu Irene Knauff, regional a B.S. degree In e1ectrlcal en· , 
home eC'Ooomist for Frigidaire gineer'ing and Penn Slate Un!­
Division of General Motors, will in meteorology. This computer 
.peak on housing, equipment expert has compieled course 
and management at these RS· work toward a master'. degree 
&Ions. from the University of Pitts-

The speaker attended At· burgh. 



SPECIAL SERVICES 
SUpt',vi.o •• .,1 

• 

$puiol Educa lion 
WALlfR A. FABIAN, JR. 
CHARlES t McHVANEY 

1.lIti'ulionoli .. d Child .... ·, 
P,o".om. , Coo,d'noto. 

JAMES J. CURRIE 

TKhnicol Ed uca tion 

• 
• 

• 

• 
• 
• 

h<.plionol Child .... 
Ad ... '"i,'''''o. 

EDWARD P. CIIU:, JR. 

Super" ...... 
ANN M. IWNAVNE 

RUTH M. WEINER 
MARIE f.. UNClE 

I[VULY A. SCHOOL 

'"rdtologi,h 
JOHN G. SALAICAS 

JOHN E. CRAWfORD 
EDITH E. AOLEIt 

fLiZABETH SCHEIDt 
DAVID H. WINKLE 

CHARLES A. flAIR , Supt'.inle .. denl 

3.' COUNTY OffICE BUILDING, ',"SaUROH, PA. "219 

.... " Cod. 412 - 47J ·anO 

September 23, 1968 

Mr. and MrS. James F. Sutherland 
4857 Habana Drive 
Holiday Park 
Pittsburgh, Pennsylvania 15239 

Dear Mr. and Mrs. Sutherland: 

Adm;";",oto. 
SAUL OANOVITZ 

... .. lIlanl to the 
Ad",;nl".olo. 

ANOREW P. PETOR 

o; •• do .. 

ARCHIE M. McSPAUIN 
JOHN C. GARLICK 

JOHN A. DURONIO 
[DWARD llOYD 

Di.ltdo. of Audio.Vi,uol 
RICHARD H. GERRUO 

Ho .... _klne Sup.",lIo. 
HESTER MUNDEN 

Your presentatioD of the Computer 
~irst meeting o~ the school year. 

in the Rome vas excellent ~or 
_ our 

I~ we in Home Economics Education could have the vision concern­
ing the needs o~ the pupils as you have the vision of that home 
computer, we could make a trememdous contribution to the homes of 
today. Tbank you for lifting our sights and enabling us to look more 
creatively at the direction we are beading. I will be interested in 
~ollowing the f"uture of your computer at home and the new outlets 
you find ~or it. 

Again, thank you tor being part of our group ot home economics 
teachers. 

HM/mlp 

Sincerely yours, 

~ 

'" , 

Hester Munden, Supervisor 
Home Economics Education 
and School Food Service 
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JOINT MEETING OF THE 

COMPUTER SOCIETY 
AND THE 

AUTOMATIC CONTROL GROUP 

LADIES NIGHT 

TUESDAY, FEBRUARY 16, 1971·8:00 P.M . 

Room 424 Benedum Hall (New Engineering Bldg.) 

UNIVERSITY OF PITTSBURGH 

The Care and Feeding of 
" ECHO," Our Home Computer 

MRS. RUTH S, SUTHERLAND 
as Home Economics, Univ. Of Missouri 

. nd 

MR. JAMES F. SUTHERLAND 
Fellow Engineer 

Computer & Instrumentation Division 
Westin!tlouse Electric Corporation 

Starting with 8 carload of scrapped obsolete computer 
printed circuit boards and a 15 bit 8192 location core memory 
system, the Sutherlands have built a home computer which 
performs routine household tasks. The basement computer has 
required about six years of construction and prolP'amming, but 
It is now beginning to show signs of responsible independence. 
Past problems, present programs, and future plans for e)(pan­
sion will be discussed in this presentation which should be 
interesting to all membe~ of the fami ly. 

A pre·meeting dinner for the speakers will be held at 
Stouffer's Restaurant in Oakland at 5:30 p.m. All are invited . 
For reservations call R. G. Hoelzeman, 62 1·3500, hi. 7403 . 

I 

I 

F4.b. " , .... 19"11 

13e ..... ~ "t~... lEEf 'r"~~ 

.J.~ ~ .. ClI".'n.. ••• , 
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30 Johnslown Trihun,·D,macral. W,dnesd,y. lUlusl 14. 1SE1 ' 

, --

Jim Sutherland, a computer specialist at Westinghouse 
Electric Corp., checks over the computer built at his 
suburban Pittsburgh home, After programming. the 
computer will lake charge-and tell Sutherland and his 
wife what's needed in groceries. how to handle the 
household budget and even predict the weather. 

(AP Wirephoto) 

COluputers Seen as 
Boss of Household 

Now, he's busy pro;trammin'" it; I 
that is, \(~lJing it \Ihat he w:nts 
it to do. 

Later. the tompultr ,dll take 
charge··lnd tell Sutherland and 
his wife what to do. 

lIouiehold Bookkeepin, 
i Initialh', Sutherlaod Is setting 

up proarams to handle boule· 
hold bookkeepiog and to prepare 
shopping lists. 

He SI)'$ home computers even· 
tually will: 

··keep an Inventory of grater· 
ItJ on hand .. and tell you wbat 
to buy. 

I ··keep tra ck of family finan· 
: tes .. and teU you what luxuries 

to cut out. 

I .. predict the weBlher .. and teU 
you 10 wear an overcoat. 

-keep track of your dlel .. and 
, tell you to lay oU the booze. 
, No TallJo. Ba ck 

There's no talkina batk to the 
computer. All you cao do is 
listen .. aod squirm. 

Sutherland. who dubbed his 
computer ECHO·IV for Elec, 
tron!c Computer for Home ()P­
eratlons, lIyl: 

"Attually. the number of 
thin,s. ECHO·IV will do around 

I the home Is almost unlimited. 
I "For iostante, I plao 10 eVeD' 

/

luauy hook up tele"isloD lets to 
the system, When my wile, Rulh, 
or one of our tbree children 
waots to lene a melSlle lor 
other Inembers ot the family, 

I thty'li Simply Iype it Inlo the 
computer which will display the 
messal:e on the TV screeru." 

Could Aid Gollcr 
Sutherland says a eompuler 

could be set up 10 lell a goUer 
what'. wrong wi th his Iwlng, 

l He would swlo: at a stationary 
ball, Ind the computer would 

. say somethinc like: 
"You didn' t keep your head 

down, you jerk." 
. He predicted computer m.ca . 

ZJne! will be published some da, 
telling about new ch.llenges and 
successu and preseotln, 
"game" problems, 

He predicts computer tapes 
and records will be a"'lIable 
much like todaY'l recordloC 
tapes and records. A persoa wiD 

By BOB \ 'OELKER bu~' I tapt, say !or bookkeeping. 
PITrSBI,;RGH (AP) _ Tired ... - "l\lother'ILItUe Helper" then proeram mto it his OWD 

, . ' personal data. 
of hlnni: people tell you what But the)' hive' fiendlsb e)~. Suther\alld t I Ih h' 
10 do! Bnt. yourseU .. for the CD your home-Volth inl'lsion I compute r pu b5°1e 

er IS 
worst. mmd They'U probably sneak· aud so r rom 0 0 ete parts 

A new eommandlng voice is unde; the innoc:ent.soundinl from wme 
equipment bofl'~wed 

being heard across the land, Juise of "mother'.linle hellX'r. tel luc:stln:house., H., utlma, 
It's only a whisper now. But I compu er I worth 
someday It might be rOlring.t Jim Sutherlaud. I tomputer about, $10,001). 
you in your home. spttlaiist at Westin,house Elec· In time, he SlYS., the cost will 

U's a tomputer we Corp., is among thOle who be reduced cODSlderably. lie 
Nowadays. co~puters uen' , lores~ the invasion, Mltter , of feels people,win atan tinkering 

\ 

bothering you. There are only hct. he's aldme Ind Ibettlnl With home computers wheo the 
I rtlative handful around ' Ind it cost becomes comparable to thlt 
they're busy dolnl thing; like Sutherland, 33, hIS built .01 early model color television. 
rllnning ~teel mills Ind cheWing \ computer in the basement of hi Thtn, the Invasion stlrts in 
.. " n'n"~I:lm~ (If !lankin!! data' suhurbln PlUm Borough home earnest 
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will Even Te" You How Much To Drink 

Beware: Computers Someday 
May Be Running Your Household 

(E.h:or'1 ~.; &a.m.,_ 
fill·"" IOIay be ~ r­
~. l1da oAr SpoUipl 
wbat It .. Ill III I1kt I. 

B)' BOB VOELKl:1l 

rnTSllunCIi CAP) -
01 IIU"IIII ~. If'll ,... 
... dot Ur_ ywnell4w 

-. -~~P, .... ~. ~I ' "":'-

-, 
H, """Ill Po'''' "' • bill • ..... the _pull'!" 
U1~'" Ilk" 

-~ - ~ -- -SCHOO~~OFS~Es7 
._ -.' ,~ I!IJIltIf~." I!f'j'a"fl~'" 
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HO~IE APPLIANCE: Jim Sutherland, computer specialist at 
WUttnghouse Electric Corporation in PittfburSh, checks over the 
computer he built for home use. 

• • • • 
.4"&lUI28,1966 

G RIT Nel{JI Section 

Computer Specialist Builds Machine 
For Everyday Service in Household 

Right now computers are tell you what food to avoid. 
busy doing things like operat. There is no talking back to 
in, steel mills and chewing up the computer. AU you can do is 
piles of bankin, data, but don't listen and SQuirm, Sutherland 
be Iiurpr!.sed U they come declared, 

4; 

sneaking into your home some_ For tbe Home day soon. 

That day already has ar· Sutherland, who dubbed his 
rived at the home ot Jim Suth- computer ECHO-IV lor elec_ 
erland, computer specialist at 1ronic computer for home opel'­
Westingbouse Electric Cor P ().. Dtlans. said: 
rabon in Pittsbur,h. He Uves In "Actually, the n u m b e r of 
the suburban community of things ECHO-IV will do around 
Plum, Alle,heny County. the home is almOSt Unlimited." 

Home Compute r He said a computer could ~ 
. set up to tell a Boller what 15 

SulherlAf!d, 33, has bwlt a wrona with his swing. Comput­
C?mputu In ~e basement of er magazmes will be published 
his home. He IS busy prolrJ"am- IOmeday tell i n g about new 
ming it; that is, tellin, it what 
he wants it to do. 

Later, the computer wiU take 
charge and teU Sutherland and 
his wife what to do. Initially, 
Sutherland Is settin, up pr~ 
grams to han die bouse hold 
bookkeeping and to prepare 
shopping lists. 

He a a y a homl!! computl!!rs 
eventually will keep an inven_ 
tory ot ,raceries on hand and 
teU you what to buy, keep 
track of family flnances and 
tell you what luxuries to cut 
out, predict the weather and 
tell you to wear an overcoat, 
keep track of your diet and 

challen,es and s u c cell s and 
presenting "game problems," 
hI!! predicted. 

He expects that computer 
tapes and recorda will be avaiJ­
able much like today's r!!!Cord_ 
ing tapes and 1'e<!0rds. A per­
son wilJ buy a tape, perhapa 
lOr bookkeeping, then program 
into it his Own personal data. 

Sutherland put together his 
computer tram obsolete parts 
and some equ..ipment borrowed 
[rom Wl!!stinghouse. He esti­
mates its wOrtb at $10,000. But, 
he says, the coat eventually 
will be reduced. 

Wben that day arrives, when 
a computer can be boUlCht lor 
the home at a COst comparable 
to that lor early model telt!:-­
viaion, the home invasion wiU 
begin in earnest, Sutherland 
declared. 
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Runs House Scientifically 

Basement Computer 
Echoes Jim's Life 

8)' (iEORGE TJlO'lAS 

The ECHO In Jim Surhl'rJand's basement Is starlin&: to 
run hiS whole Ille. 

But that's thp wily he rJannl'd It. 
Known lormali\' as ECl-IO·,t- for Elrdlonle ComputC'r 

tor Hume opt'ldiion Ithe .-------'-'--'-"-"'---''­
fourth) _ the homemade com-I 
puter Is scheduled to: 
-Produce shopp!n, lI~ls and 

inventory aro«rles on hand. 
-Ket'p track ot family n·: 

ana Or .. Plum Borough, obo 
lier\ ell, "the number of 
thlnp ECII~ wllJ do 
arOund the home La unUm· , .... 

n.nces "I plan e'>enlually to hook 
-P.-Nicl the weather. ,up tele\"l!ion tubes to the 
-Tum lel~'I'I"lon sets on and ~y$tem." 

art at pre'~I'I('('t~ times. I When he dot'S that. hls wile 
-[)P\'r!op rl'1.'i()t'!t. ,'an !ca ... "e a. mt'~"I.,e for him 
-Conll'Oi !hHmost.t.! al"t'Ord. or one 01 their thrft> children 

Ini to ",uther and time of or the lamil)' dOl by Iypina 
day. It Into the computer and hav­
But WI'. only the bealn. Ing It dlspla)'l"d on the TV 

ning. SCT{'{'n. 
, , The computrr, which has 
I "/\ rtuaUy," the 13')fu,o!o " takt'n the W~~lin!!h"u~e Elrc· 
~ llr, Sutherbnd of lUi U .... tlrlc Co. S}"51~m ('nGin£'t!r a 

Y('at to build from spare pans. 
Is sen~n feet long, six teet ' 
high and two feet deep. 1 

MI', Sutherland began look· 
Ing like a potential builder of 
home computers back In 1948. 

That year he won a West. 
In~house-sponsored <I-K lChot­
arship for a display he built 
to dpmonstrate hbw clKtrklly 
can be used on the farm. 

A :'\lIssourl (ann boy, he 
used the scholanhlp mon~ at 
the Un!\'erslty of Missouri. 
wht'I'e he was graduated In 
1952 with a degree in electrical 
t'ngln~rlng. 

lie a l§O holds" dePM In -
met.eoro1n - 10 the \41101e 
question of • C1Iret'-r for him ,. 
h __ ~ bft.n weather or not_ 
He estimates It \4111 take 

about 10 years ot part,time 
work to pro,ram ECH0-4 to .. 
its [ull capacity-but he Isn't 
\\-'OrriCd. 

Whl'te the progl'am 111 
sound. he rl'uon~. lhl'rfl will 
always be an ECHO, 
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-hot-Gcl>: .... ""-JrIriJ. Jim SUII"'rla",1 r"~dt. hi, h"nr,.",odfl t'fIlflp",,.r, tlolI;lttl'r 5rrll), i. I,UlltJ/l ,.tl "I' lor rain I, .... I", 
mothf!r. Jay Imd Ann lnok oc~r 100II, une oj many III.m.~holtl it,.", .. ",mln;"tl by ".11'('lire tlI',i,,. ".rIlO." ', 

ECHO CAN DO 600 HOUSEHOLD TASKS 

Computer Carries Family Load 
In Engineer's Suburban Home 

BI:..D£NNIS CAS&\' For .'lm, the eoJnP1Jt .. r III the rulmi. 
oGGteIlI &IIIH wnw nallon of • )'ur'a labor 01 lon, duro Day. 01 compllln,t ahopp\nr litt. 

lor trips to iTocery .Iorra Ire 1'Ie\"U' InC which h" tutd dllC'aJ'ded computer 
~r for Mrs. Ruth Sutherland, who componrnt. and '"I"'~ dmt to work 
"-iU lind out exactly wh.t too.t. the 01\ the II'UIIchlne. "f .lat1C'd It mOliUy 
n~. by ukln, the rtlmputer h", jUIl U • hoP/by," he uJd, "It "'lI •• 

hu.m,nd built In Ihelr Plum BormJ.h way 10 unwind aller comlni hom!!! 
home. from work," 

And 11 you tlllnk Ilwl sounds .rIm 1f1"l1J(ltI'd III" rompulcr (rom 
"1984llh," ,el a tOld Of thla: Tht: ('Om· M'ratl'h, maklllir ""t"nUlUI' ,k .. tdlQ 
puler, which look InnCWIKla MOUlh .nd ntnnt"llInll' ob;;okle oollipu ltr 
In tht: Suthcrlanda' batmlent, will rompoTH'nt. from hi .. ""IImp.lln)'. 
k~p lrack ot family tlnallCeA, pre- "'11ll'y I\~ rlad 10 "I\"II! Ih"" to 
dkt tht: w('alhrr, run dt,ita! codf'd mr," lit ald. 
compuler clodes, tum IC'i('vlllon IM'~ 

'nd radl~ on .nd oft. print f"('('lpea The computtr, whit'h Jim dllhbt1l 
and ronlrot lM hou5(' ImlpC'ratur.. with Ihe 'I.'nIn}m tXII().I\' It.:1f'e-

And .11 Ih.t Is JUAI • lI.rt, .!:Cord· IroniC' Compul~r for 110m .. Op!'rll' 
Ine to Jam("S Sutlierland, 33. who5e tionl, IllndS I\)QUI ,Ill 11'('1 high and 
flmlly IIv,,~ In a ,plll·]oe\'r] home.t tak~ .bout .!otHn ft'<'1 nt Unor ~paC't 

48S1 H"'lna Orl\'e, SUlhtrland. a 
WestlnehouJe ElectrIc Corp, ('Ompu, I' one end 01 Ihe lomlb'" bal('-
'''r .Yllems .. nglnrt:r, P"1III lor hls menl. 
m.chln'!' evenlually to prrlonn 600 Jim lJiruI'e, th.t 10 l'J'o;ram Ih. 
,.,Its In thc hooM'. rompultr r:omplrt .. ly (whirh h .. n. 
-=:::~:"':="------

plalrwd m"J~ "ei\'c II dilftUOIl1 on 
wh.t to do") will takc him aboul tm 
)'Cart 01 work In hla lpan linw. 

Clodal In the Sutherland home .1. 
",ady I~ ~t up 10 run lrom the 
compul('r, a, don one In Ihc Unne 
room, It II a clock wlthoul hll\ll. or 
Ihc l'On\"C'I\llOllllJ anblt: numer-II, It 
COWlI/lI. of lC!b ot lIihll, which fllih 
on .nd oft. 

"'I1le kids could I'bd thlK brtON! 
""ular dock,," h. mu$t'd wMle 
al'ntln, up at It. "WI'! ha\'. (>M rtltu. 
1.1' ('Jock-.hul~ In Iht kitchen "0\-., 
so ",t couldn't do 100 mUt"h lbout IL" 

Jim has IWO rlaUl:htt'nr, Sally, 6. 
.rx! Ann. Ill. Ind • IOn. JIIY, I!J 
mnn'h~. Jim Aid hi. WIn "hoWl( • 
Jl('llmllnl 101' comPutC'ra Il< hI' pll)'. 
lIou'ld ECHO .nd d/Olli:" pil'C'f'll of 
14'lrlnr: llrollud wllh him. U', ruy II) 
!ma!:"u1f' .III}, 13 yr .... trom "n\\, uk. 
Ina ll~ ('Qmpull'r II hI' Cln u~e 1/1" 
Mil' for .. n c\'('1'I1nlt .nr will 1111! ron 
W)ll I' beo. hf'lIrt')pl('r thfon~1 
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/fUESD.IY, SEPTE-IIBEl{ 27,1966 

Squirrel Cage 
BI DOUGLASS W£LCR 

SO J SAID TO Green E\es: " Here is some-­
thing I tWnk )"ou will find interesting" 

And she saId: "You want to bel!" 
And I said: "It is about an electronic 

engineer who has foun!l that housekeeping 
can be more efficiently man· 
aged by computer." And she 
said: " Big deal." 

And I sa,d: "Fellow li\'e!I 
in PlUm &rou&h, on the 
edge of PIttsburgh. Name of 
Jim Sutherland. He has bl.ult 
this hou:;ekeeping romputer 
10 the ba>ement o[ his spilt­
le\'el home, and now he IS 

programming it" 
And she said: "Everybody 

l\lr. Welch knov.'S better how to keep 
bouse than the woman who has to do it " , 

And I said: "Sutherland's computer w111 
eventually make out shopping lists and keep 
an up-to-date Inventory of '~t~,fb; on hand; 
A house wife WIU no longer say . Gee, I dOD 
know wheth<>r I have a can of flli.lento or 
not! She will glance. at a list and wlil 
KNOW." 

* * * And Ihe said: ''Tell me, Will this com-
puter 10 to the store and do the famll,' 
IboPpiol? Will It stand at tbe butcher. 
couallr 011 one foot and then aDother try­
In, to figure out whetber witoen cost 
more thaD barobvler'?" 

ADd I pid: "Of CGlltSe DOt. Tbe com­
puln will simply ORGANIZE the boun­
wife', life, You: laIow. womeD doo't know 
'Mhat they are doiD, around ill bouse most 
of the lime, The computer will type out 
• message before. ,",omaD gou to the 
Itore : ;'Today buy bamburgen ,' " 

* * * And she said : "What does the computer do 
U one. child comes in and announcu that an­
other child has just swallowed ill caterpillar? 
Let's see: • computer b.a.ndle a domestic crisis 
like THAT!" 

And I said: liOh, that ridiculous. It's not 
.upposed to handle that sort \If thmg. But It 
",m forecase. the weather. It will sound a bell 
and print a message: 'Be. sure to have the kids 
put thcLt rubbers on when they go out. It's 
gOtn~ to raIn soon'," 

.\tId $ht said: "How will it handle a hus­
bar:d who camn home late because he has 
had one or (wG-Or ten-with the bo)'S?" 

. And I said: "It probably could be pru­
gramed (or that. It Vtill print out recipe.!!, it 
will control the temperature of the home at· 
cording to outside temperatUIt.!, It will guide 
the housewife through her day SO that she 
will get more efficiency out of her time. It 

And she said: "What will it do where a hllP 
band comes home and says everybody at the 
office has been mean to him. and the boss 
doesn't love him any more? Will it kiss him 
and console him and sympathize with him '! 

And I said: "I den'l think this electronic 
engineer has thought that far yet .. 

* * * Aad she said: "It ~ouldD ' t work aroWld 
here. I am SURE of that:' 

And I said: "Why wouldo't it?" 
Aod she laid: "B«ause the miJIute 

you left the hOllse in the montiag I " 'ould 
pull the plug and IIIJ1I the oasly thiog off." 

And t said: "It Is reported :\In. Suther· 
land Is \ try happy about the whole idea." 

And she said: "She'll find oul:' 

* * * And I said: " I wish you wouldn't resist 
modem Invention." 

And she said: "While it Is telling the house­
wife how to run her house. does It also do any 
practical work. too? For instance, does It 
make popcorn?" 

And I said : "Of course not. You can't ask a 
thinking machine to make popcorn." And she 
said: "Try me again some day when they 
come up with a machine that makes popcorn." 

I don't know, sometimes I think it Is hope­
leu. You try 10 help a woman get through her 
housework sooner and easier, you try to help 
her organize her work. and she resis ts and 
rejects you. Like I keep saying, if men ran 
business like "''Omen nul homes. nothing would 
get done. But I only say it to myseU. 
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Computer-Age Is Welcomed 
Into Jim Sutherland Home 

HOME HElPER? - [venw.lll the computer Jim SutheriJind built In hi. 
basement ml)' tum out to be. bl, help .round the houte-but rllM now tt 
"'st takes up • lot of Jim's sJ»re time, He'. ~own here checkln,lOme 
of the clrtulu In the central processor e.blnet-other ublnet. house the 
Inpot-output cootroUef lind memory units. Stili to btl completed II the 
keybolird to prorram the computer and to receive print-out InformaUon. 

Mother's UWe helper 15 turn· 
Ing out to be a computer. 

Called ECH0-4 by Its creator, 
33-year-old Jim Sutherland, the 
computer Is tucked away In the 
basement of the Sutherland 
split-level In Plum Borough, a 
Pittsburgh suburb. ECHO stands 
for Electronic Computer fOf 
Home Operation. 

For Jim, a Computer Systems 
engineer, the home computer Is 
a dream he's making come trut' 
diagram by diagram , wire by 
wire. . 

As Jim envisions II, his com· 
puter will eventually: 

• Produce shopping lists as well 
as Inventory of grocerle1l on 
hand: 

• Keep track or the family 
finances as caretuUy as banks do 
for their customers; 

• Pr~ict the weather; 
• Turn television sets and radios 
on and orr at pz-e.selKted times; 

• Print out redpes; 
• Control the thermostats ac­
cording to the time or day and 
the weather. 

''These are just a few o r the 
things I can see happening in 
the Immediate future," said Jim. 
"Actually, the number of things 
ECH().4 will do around the home 
Is almost unlimited. 

MESSAGES ON TV 
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ONE OF A KINO - It's' cinch there lren't many other "arm clocks 
around to compartl with this mode' put tocether by Jim SutMfland to add 
• KI4InUfic touch to th. Iverydai)' Job of eJlmbinl out of bed. Sued on 
the binary numbers system. the "clock" Cln (e&Ulate furnace thermostat, 
lumina it up and down .t pre-determlMd times, tum radios on and 0" and 
Hlect OM of three .puker drcuJts. Here, Jim's wif., Ruth, aided by 
YOU"' $On, Jay. sets the dock by flippinl tM proper togle swttches. 

I =~5- -; 

CUSTOM BUilT-When you look It the coffee table In the Suthert.nd 
Itome. It's lust like. lot of others. But when you swing down the front. 
you'll find I comp/ete home-music center, including tape tKordar, hi·fI 
tuner and pre-Imp Ind record player-son J.y hi. been Itchlna to take 
l!)Irt some of this equipment but t-_,o' l yet found the nlht combinltlon 
to ,It at it. Music can M: phlyed over 'mot. speakers lIround the house. 

"For Instance. r plan to even­
tually hook up television tubes 
to the system. When my wile, 
Ruth. or one of our three chil· 
dren wants to leave a message 
lor the other members of the 
family, they'll simply type It Into .. 
the computer which will display 
the message on the TV 5Cn!ens." 

ECH().4 has been abuilding 
lor a year. Now that the hard­
ware portion Is completed. Jim 
is busy programming It- that Is, 
tclllna the computer what he 
wanUi It to do and when. 

Me asuring seven leet in 
length, two feet in depth and six 

. feet In height, ECH().4 Is a little 
t larger than the sophisticated 
. computers being turned out to-

day on the production line. 
"That's because it is made al­

most entirely of discarded and 
obsolNe components ," Jim ex­
pl ained. 

No strange r to what e lectri· 
city can do, Jim won a Westing. 
house-sponsored 4-H scholarship 
In 1948 for a display he built to 
demonstrate how electricity can 
be used on the lann. The Mis· 
souri fann boy used the scholar­
s hip mo ney at the Unlversily of 
Missouri where he was grad­
uated In 1952 with a degree In 
f'lectrical engineering, 

He also ho lds a degree in mete­
orology. 

LONG-RA.."'i"GE PROGM)! 

Jim estimates that It will take 
10 yean of part.time work to 
program ECH().4 to its full ca· 
paclty. but that doesn't dlscour· 
age him at a U. 

"Working with ECHQ-4-do· 
ing every phase of building a 
computer from scratch - has 
he lped me In my work at West­
Inghouse," he said. 

"I can now better appreciate 
what some or the other fellows 
In our division are doing." 

And when It comes to telUng 
time from the "clocks" scattered 
through Jim's home, the other 
fellows In the division are about 
the only ones who WOUldn't have 
any trouble. 

Jim's clocks consist of rows of 
Ughts mounted In homemade cab­
Inets. One light bUnks quite rap. 
Idly, counting orr the seconds. 
Another group Is more sedate; 
they're the minute lights. Still 
anot~er section tells the hour. 

It'. something the average 
household Isn't ready for yel, be· 
cause Jim's timepieces are based 
on the binary numbers system. 
Unless you understand binary 
numbeMl, )'ou'd bette r depend on 
)'our own wrist wa tch. 

J im jolnt.>d \\"/,s llnghouse In 
1959 as a Computrr Systems en· 
glneer and ill now In the Ad­
valll'ed S)'sll'm.~ S('(:tion. 
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8y Vince Johnson 

GATEWAVIiL 
OSSIP ~ 

O
THER PEOPLE have playrooms in their 

basements. But Mr. and Mrs. Ja~ 
Sutherland, of 48&7 Ha\tan8 Drh'e, Plum Bor· 
oogh. have a "brainroom." 

Sutherland. a computer systems design 
engineer for the West­
Inghouse Electric Corp., 
eslgned. bullt and pro­
ramm~ a computer 

1 hls basement. The 
mpuler is called 

\. cho IV. Echo mean! 
lectronlc Computing 
orne Operator. 
The Sutherland home 
lerally Is run by com­
utero Echo serves as 

a temperature conlrol 
and even regulates the 
TV schedule. For instanct, on a school night, 
the children will have 10 answer some key 
quesUons on the keyboard before Echo will 
tum on the set. 

The computer venlure slarted t ..... o yurs 
ago when Sutherland bought some obsolete 
computer parts and sketched diagrams. With­
in a year, Echo was running simple programs. 

A story about Sutherland and his com­
puter appears in the cu.rrtnt issue of Popular 
Mechanics. written by Glenn B. Infield, of 
3507 Fourth Ave., Beaver Falls. 

* * * Mort po .. tr to Mr. Sutberland and bls 
brainroom. But lie doubt tbal Mrs . Suther· 
land ever Is helped by Echo 'Ahen the dishes 
need to be washed. 

And this old gossip prden tbe old fash· 
Ioned kind of basement that Uncle Dudley 
_~--' to make home brew in. 

• * 

) 
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~NEWSLETTER COMPUTER 
SURVEY 

RESULTS a pub11cat10n or the 
AMATEUR COMPUTER SOCIETY ECflo-nL 

( 'PAt4e< + ) Number S 

Ace COMPUTER SURVEY RESULTS 

Although not many ACS members sent 
1n the oomputer survey forms, 
thoBe who d1d are, not Burprising­
ly, the rurtheet along w1th the1r 
mach1nee. Two have f1n1.hed. 

Memory 

Most ot those who answered the 
survey are using core memory, with 
siz.s ranging from 4K to 20K words; 
the major1ty are equally d1vided 
betwsen 4K and 8X. 

One member uses a delay 11ne tor 
mecory, contain1ng 512 worda. 
Another uses a delay 11ne (2K 
bytes), drum (ex bytes) and oore 
memory (4X bytes); 4-b1t bytes. 

For his small mach1ne, one member 
usee flip-flops for memcry. Anoth­
er uses punched paper tape, having 
conv1nced himself that "tape would 
el1minate the memory 11m1t.' 

Input 

Teletype 1s the most oommon 1nput 
devioe. One member, however, usea 
a Flexowriter. Another uses punoh­
ed cards, keyboard, magnet10 tape, 
paper tape. and keyboard sw1tches. 

Output 

Again, Tsletyps is the most oommon 
output dev1ce. Others inolude a 
Kleinschm1dt printer, paper tape 
punch, IBM Seleotr1c typewr1ter, 
lamps, and N1xie tubes. One member 
uses magnetic tape. paper tape, 
Seleotr1c typewr1ter, printer and 
lamps. And the member w1th the 
Flexovr1ter also uses it tor output. 

January 1968 

Clock 

Clock spe.d. 1nclude lOOK, 160K, 
260K, 500K, and IMc, w1th one g1ven 
as 10-100K. The average 1e 500K. 

Ser1al or Parallel 

The s1tuat10n 1s about equally d1-
v1ded 1nto th1rds: one-third serial; 
ons-th1rd parallel; ons-third com­
blnat10ns such 8a aerial character, 
parallel b1t. 

Transistor Typee 

A wide range here of course. One 
uses only 2N404 . Another, 2N2923 , 
2N372l, 2N271l (npn) planar. A 
th1rd, 2N2923, 2N2926 , 2N3906. A 
fourth, MPS3640, MPS3646, and 
2N3641 in oore dr1vers. 

Integrated-C1rcu1t TyPes 

(1) uses Fairoh11d RTL (67~ Fr, 36~ 
dual 2-1nput gate, 36~ buffer). (2) 
Fa1roh11d RT~ and CTpL. (3) Motor­
ola RTL (700P series). (4) Motorola 
and Fairch1ld RTL. 

Card TyPes 

None of those reply1ng use surplus 
IBM or Univac cards, although one 
uses surplus West1nghouse RTL NOR 
gates. Another 1s cona14sr1ng Wyle 
modules. A th1rd des1gns and etohes 
h1s own PC oards. A fourth makes 
his cards trom Vector boards . A 
f1fth uses Ransom, BEl and Auto­
notlce oards. A sixth uses Teletype 
etched boarda, with his own circuits. 

Number of Instructions 

Generally speak1ng, beg1nning oom-
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puter amateurs hope to use a large 
number of instruct1ons, from 50 to 
100. Those who have gotten fa1rly 
well into the construction use no 
more than between 11 and 34. The 
one exception 1s a member who has 
spent $1,000 and two yeare on h1s 
mach1ne, and has (or has projected) 
67 instruotions. The average num­
ber, count1ng all those reported, 
1e 44. Leav1ng out those over 50, 
the average 18 22. 

Data-Word and Instruction Lengths 

The data- word lengthe spe01f1ed 
range from 4 to 32 b1ts, w1th the 
average around 12 blte . 

The lnetructlon lengthe aleo range 
from 4 to 32 blte, with an average 
of about 12 blt. also. 

Add Speed 

The range of add speeds le from 
8 )1eeo to 10 m8eo wl th In-betweens 
of (1) 24 peeo, (2) 216 peeo, (3) 
100- SOO pseo. depending on the 
length of the blnary number, (4) 
8 paBo for one memory reference, 
but clrcultr1 will operate ln 1 
peeo, (5) 30 )1seo add speed, 4 
meeo memory cycle time with a 
magnetostrlct1ve delay 11ne , (6) 
20 ~Beo with one number 1n aocumu­
lator, 25 )1eec wlth both numbers 
ln memory , (?) 32 J!sec per palr of 
deolmal digl t.. (8) 1 to 10 m.eo. 

Number of Registers 

The range of number of regletere 
1e from 2 to II, With 3 the moet 
popular. One member baa 2 memory, 
2 data, 1 op code and 5 addreee 
reg1sters. 

Special Feature. 

Here are 80me of the special fea­
tures reported. Not all of these 
features have yet been translated 
into hardware; ecce are only 1n 
t he plannlng stage, or partlal11 
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breadboarded. 

(1) OVer 100 Sylvanla bulb. 1n 
strlp eockete w111 monltor the 
major regieters, etc. CRT d1splays 
plannsd. When completed 1t wl11 be 
tar more versatile than DECls 
POP8 11ne. 

(2) Data-word length 16-32 blts 
(32-64 for floatlng). Plannlng 

modular op-code decoders (l.e., 
basl0 repertolre plus floatlng 
arithmet10, hardware stack opera­
t1ona, etc.). Basic structure 1s 
bus-oriented. 

(3) Has O/A converted output to 
drlve motor posltlon. Mach1ne has 
two 8-blt reglsters, one IS-bit 
accumulator. 

(4) Var1able-length lnstruct10ns, 
varlable- length lnd1rect addree. 
fields. 

(5) Contents of memory addrees zero 
and A register are swapped every 
oyole (lnhlblted on some 1netruc­
tlons). Therefore one reg1ster 
serves 8S aocumulator and program 
counter. Hemory address 1 Berves 
8S index register. 

(6) Double preclslon arlthmet1c; 
f1xed and floatlng-polnt numbers; 
11nk on all arlthmet1c reg1stere; 
full oomparator; AND, OR, Exclusive 
OR reglster. for 10g1oal computa­
t1ons; data bus allows bi-direction­
al transfer between any two reg1stera. 

(?) Wl11 use IBM 1620 eOftware, 
mod1fled to use USASCII code and 
to get around unlmple(llented In­
struot1 ons . 

Cost 

As to 'Cost 80 tar, It the range 1s 
from 0 to $1500, w1th an average 
(among thoee report1ng a cost) of 
$650. 

For "Estimated cost when complete,. 
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the range le from $300 to "over 
$10,000." with an ,,"verage of 
$2,100. Wlthout that "over $10,000' 
eetlmate, the average ls $1,100. 

Wlrlng 

The large majorlty, over SO per­
cent, USB fixed wir1ng. 

How Long Worklng On It? 

The range of tlme spent eo far 
ranges from "one month on the 
present model" to 4 years, with 
an average at 2 years. 

~ 

Here are aome present sizes: 3-
foot relay raok: 6' x 7 1 X 18".i 
35" x 23" x 20n; 1 work benoh; 
1 board complete· 30' x 36" x 40'· , , 
three 19' flve-foot raoks; 3S' x 
60' x 12" '" TTY. The "Estlmated 
size when oomplete U 1s usually 
Just the same. 

Education 

Most of those responding have at 
least one teohnioal degree, in­
cluding BSEE, MEE, SA ln Math, 
PhD EE, "BA and BS and worklng on 
MS, n and several student 8. 

Beoause the great majority at 
those sending 1n the survey have 
teohnical degrees, and becauss 
those who sent it 1n are among 
those who have advanoed the most 
with their computers, it seems 
that laok of a technlcal eduoatlon 
1. holding baok many ACS members 
from pushlng ahead with their 
machines, or perhaps trom just 
getting started. Unlike amateur 
radiO, there JUlt isn't enough 
clrcult-level informat10n aVail­
able on how to bu1ld oomputers. 

Other Informatlon 

(1) Presently supervis1ng 5 Explor­
er scout B who are doing muoh ot the 
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construct1on work, such 8a bUild­
ing PC carda. I became an Explorer 
advisor at my company I s post to 
get more hands on the project and 
to fOrDe me to get on the ball and 
make BomB progress ••.• I am going 
to debug the power supply translents 
and add a llne fl1ter. RTL has low 
nolse 1mmunlty and my flrst wlred­
up register ls dropping and galnlng 
extra b1ts. 

(2) Wish disks and 11ne prlnter~ 
were cheaper! Fortunately, I can 
build my own software -- assembler, 
coep1ler (FORTRAN and/or ALGOL) 
and operatlng system. 

(3) Teletype oontroller and memory 
operat10nal. Can presently trans­
fer data from TTY to register to 
memory and back. DelaY-11ne memory 
stabl1lty problems solved -- sUo­
cessfully retrieved data after 
e1ght hours. Uslng ~" x 17' Veo­
torboard with AA pattern, strengtb­
ened by chrome-plated angle. Dual 
Inllnes mounted by alternately 
bendlng p1n pairs 1nward and out­
ward. w1ring direotly soldered to 
ICs, uslng ,22 wire w1th hlgh­
temperature-resistant lnsulation. 

(4) Tb1s bas been an evolutionary 
process wlthout a f1xed 1dea of 
exactly what the flnal product 
would be. Now I have outrun myself 
1n some way B. For example, I know 
how to get back and forth from 
memory to TTY. Also, how to add 
b1nary numbers. I don't know bow 
to turn TTY charaoter. into blnary 
numbers 1n any alllple manner. I 
would appreciate any ClUBS you 
might have on the suqJ ect. (ANY 
Mn!BERS ABLE TO HELP HIM ON THIS?) 

Interested 1n Computers Slnce ••• 

Those who put down a date gave: 
1961, 1955, 1957, 1965. Those who 
put down an age gave: 13, 14, 15, 
lS, 20, 21. Those who gave the 
number ot years gave 3, 3, 9 and 
17.yeare. 
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COMPLErED COMPUTERS 

Only two ACS members have reported 
being anywhere near completing 
their oomputers: 

ECHO-4 

Jim Sutherland's ECHO-4 computer, 
reported brietly in ACS Newsletter 
6, is 7 teet long! If teet deep 
and 6 teet high. t took Jim a 
year to build it and will take 10 
years to program. He says the CPU 
is complete, but the input/output 
system is still growing. 

ECHO-4 uses 2N404 transistors and 
RTL NOR logio elements. The NOR 
gates vere used 1n process control 
systsms built by Westinghouse 
about 8 to 10 years ago and were 
declared scrap. They are mounted 
on etched circuit boards with 3S­
pin Elco conneotors. A total ot 
120 boards were used in the entire 
system (1nput/output control. 
arithmetio units) but only Ib 
types ot boards vere used, 80 spare 
boards do not take up much room. 

The memory unit, an Ampex 4096-RQ.-
3M, came tram an obsolete proce8s 
control computer. Memory oyole 18 
6 useo, but since the NORs require 
tram 1 to 3 usee to switch, the 
add t1me suttere (add speed is 216 
)1sec) . 

Between 1nstruction aocesses, the 
memory 1s available 88 a refreshing 
butter for a CRT display, which is 
planned but not bUll t yet. 

Jim Bs,yS a story about ECHO-4 is 
tentatively scheduled for the April 
1968 issue ot pOfular Mechani£!. 
He says it doeen t go into much 
construction detail, -but the pic­
tures should be 1nteresting.· 

ECH0-4 has 4 fl1p-no~ registers. 
and three (P, A and X) 1n core 
memory. There are 8,192 words in 
core memory, each 15 b1ts long. 
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Clock speed 1s 160 Xc. There are 
18 1nstruct1ons, 4 bits long. 

Special teatures: one I s complacent 
adder with end-around carry. Over­
flow and carry designators are 
stored 1n upper two b1ts of Program 
counter (10cat10n 0 of core memory). 
Interrupt automat1cally stores P 
and takes next instruction from 
specified SAVE rout1ne entry. Using 
lS-pps sync der1ved from real-t~me 
clook. One index reg1ster, and 
also 1ndirect addressing, can be 
specified by setting flags 1n 
the instruotion word. 

Input: alphanumer10 kerboard, six 
control keyboards, a-channel paper 
tape reader, 15 interrupts, 75 
cont8et closures. 

Output: Kle1nschmidt printer, 60 
contaot closures, 8-channel paper 
tape punch, 4 dig1tal clocks. 

Interoonnections are wire-wrapped. 

By the way. ECHO stands for Eleo­
tron10 Computing Home Operator. 

EL-65 

Hans Ellenberger, who lives in 
Switzerland, worked a year on his 
computer and t1nished 1t in 1965. 
A small desk-top mach1ne, looking 
a little like a Wang caloulator 
with a separate keyboard, EL-65 
has a keyboard 1nput and N1x1e­
tube readout. S1ze 1s 40 by 40 
by 20 centimeters. 

A serial-type computer, EL-6S has 
3 registers, 30 word~ in t11p-flop 
memory, and 15 instruotions. The 
transistors are A0122 (AT ~np ger­
man1um) 'because of pr1ce. 

Addition and Bubtraction times are 
l/SO second. The longest mult1p11-
oation and diviSion times require 
1.3 .econds. In addit10n to these 
tour basic funotiona, EL-66 can 
also perform negative mult1p11ca-
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tlon, and accumulate products. 

The cost of materials alone was 
1500 SWiss francs, which is about 
$345. Hans tried to market his 
oomputer, oal11ng it "der erste 
Sohweizer Pul t-Elektronenrechner.,.11 
meaning ths first Swiss desk-top 
eleotronic calculator. But the 
sales price of 6000 SF ($1380) 
seems to have put it beyond the 
means ot most SWiss and also it 
may have been too muoh of a novel;' 
ty on the market. As Hans notes, 
"It seems almost impossible for an 
amateur to build a computer that 
oan compete with commeroial me­
ehlnes. (The amateur who can do 
that would be, betore long, em­
ployed by a computer oompany.)" 

Hans 1s working on a new model, 
with 16 registers, ueing Philips 
LTC cores, and ICs by Fairchild 
(HTL spoxy) , TI and Philips. 

MAGAZINE ARTICLES 

Low-Cost Counters 

The February Popular Electronics 
oontains a construotion artiole 
(pp 2?-32) on a decimal oounter 
with readout, whioh the magazine 
believes to be a price break­
through, 8S the decade oosts only 
$12, oomplete with counter, dri­
vers and ten lamps. Parts are 
available from a Texas company at 
$12 a decade inolud1ng a PC board. 
A power-supply achematic is given. 
The maximum rate is 10 Me, althouBb 
the unit haa been used up to 18 Me. 

Later issues will feature items 
based on the counter: an "Eleo­
tronic Stop Watob,· whioh is an 
EPUT (events per unit time) ooun­
ter; a digital voltmeter; dig1tal 
multimeteri and a frequency coun­
ter. 

The ICa used are all Motorola: two 
MC790P dual JK flip-flops, and one 
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each of the MC?24P (quad, two-input) 
and MC?15P (dual, thrse-input) NANDI 
NOR gates. And seven transistora. 

An interesting coincidence is the 
appearance by the same author of 
an Eleotronio. article (Jan. 22, 
pp 74-76), II For low cost, count 
on RTL, II which compares the $12 
decade with a $10 digital display 
that uses a milliameter with a 
special scale, calibrated from 0 
to 9, and a biquinary 1-2-2-4 oode. 

The authors says in his last para­
graph that the in-line counter is 
superior in readability, but the 
meter design is cheaper and smaller. 

9asic Digital IC Circuits 

Over a do.en aimple digital cir­
cuits are given in "30 Basic IC 
ProJects,' 1n Rad1Q-~ectrQnlCB 
(Jan. 1968, pp 50-63~ This second 

part of a two-part article uses 
the Fairchild pL914 as the basis 
tor inverters, pulse-enabling and 
disabling gates, NOR/NAND and ORI 
AND gates, square-wave generators, 
one-ahot, Schmitt trigger, flip­
flop, and others. All that's need­
ed 1s a 914 and a few resistors 
and capaCitors, plus diodes for 
the generator. 

The artiole on the following pages 
(pp 54, 55, 62) describes how to 
"Build a Low-Cost IC Signal Gsne­
rator," w1th the same pL9l4, to 
provide square waves from 5 cpa 
to 50 Xo. 

The first part of the IC article 
appeared in the December 1967 
issus (pp 43-45), an'd oovered the 
basic description of the pL914 
giving cirouits for linear appii­
oations such ae emitter followers 
and amplifiers. 

Wireless World Digital Computer 

The four-part article on building 
a small oomputer, described 1n the 
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The Amateur Computer Soclety ls 
open to all who are interested 
ln bulldlng and operatlng a dig-
1 tal computer that can at least 
perform automatl0 multlpllcatlon 
and division, or 1s ot a compar­
able complexlty. 

For membershlp in the ACS, and 
a subscrlptlon of at leaet elght 
issues of the Newsletter, send 
$3 (or a oheck) to: 

Stephen B. Gray 
Amateur Computer Soclety 
260 Noroton Avenue 
Darlen, Conn, 06820 

The Newsletter wl11 appear about 
evsry elght wseks. 

previous Newsletter, haa a fiftb 
part now, complet1ng the serlee. 
The December Wlrelese World (pp 
601-605) covers the operation of 
the machine, with coding examples. 

Uelng Mlnlature Relays' 

An interest1ng oomparison ot major 
oharacteristics of miniature re­
lay s appeared ln a new-product 
ltem in the January e Electronlcs 
(pp 171-172). Comparlsons are made 

between crystal-case relaya, mer­
cury-wetted and dry reed relays, 
and solld-state switchlng devlces. 
Each of the four type. ls sald to 
provide certain advantages. lIt 
speed 1s needed more than 1.01a­
t1on, Bolld-state switohes should 
be used. When cost 18 the prime 
factor and hlgh lsolatlon ls also 
requlred, the reed relar le the 
beat cho1ce.' The new produot 18 a 
11ne of dry reed relaye, made b~ 
Hl-G Inc. (Windsor Locks, Conn.) 
whlch sell for about $2, compared 
wlth about $8 for solld-state 
Bwitohes. 

Would you belisve a relay ln a TO-
5 transistor can? They're descri­
bed in the January EEE (pp 20 & 
24). Not cheap, though; over $20. 

Copyrlght 1968 by Stephen B. Gray 
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BREADBOARDING INTEGRATED CIRCUITS 

Wade Whlte says he breadboards In-
11ne ICs wlth a board that holde 
15 of ths 14-pln paoks, from J.R. 
Anderson Enterprlses, Inc. 3691 
Lee Road, Cleveland

i 
Ohl0 44120. 

The board~ type MC- , costs $4 . 85 
for 1-9, t4 . 50 for 10-24, and 
$4.?5 for 25-49. 

No holes are drl11ed ln the board. 
The components are soldered to the 
top, for easy recoval or change. 
Slze ls 3/32' x 8- 5/8' x 5-49/64". 

For permanent mountlng of 12 of 
the 14- or 16-pln ICs, Wade uses 
an M- 96003-PG board from Dyna 
Sales Co" 962, S. Atlantic Blvd., 
Los Angeles, Callf . 90022. Phone 
(213) 268-1175, ask for Milt Hol­
lingsworth. 

For TO-5 and flat-paok ICs, use 
board M-96002-PG. The boards have 
holes drilled tor mounting compo­
nents, and p1ns to fit a 22-00n­
tact connector CAmphenol series 
143). The connector costs about 
$1.55 new, but can be bought sur­
plus for much les8. 

Prloe for elther board le $6.95, 
wlth a dl.count of 5% for 5-14, 
10% for 15 or more. 

Wade also notes that the Vero IC 
board kit listed ln Newsletter 7 
at $40, ls available trom Dyna 
Sales for $29.95, as ltem MC-IO. 

NEXT ISSUE 

If any of you who ~ve gotten 
into the construotion of your 
machlnes falrly well would 11ke 
to write up your experiences for 
the Newsletter, several pages 
are aval1able for the gory de­
tal1e . Tell us all about your 
prOblems

i 
solutions, discover­

ies, tal urea, components, and 
your future plans. 
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What'li you have, Tax data? Recipes? Bank balance? These are 
Honeywell's display keyboards for experimental home-compl,:ier use . 

• 

Recipe for the Future 

~\' Computers Move Into Two Homes, K" 
Promising Help for Housewives 

At 6.20 each momIng. a computer 
awakens JIm and Ruth Sutherland. Jim 
built the computer In the basement of 
their suburban Pittsburgh hOme and pro­
gramrd It ttl run a <lock In the celllnc­
aoave the-If bell. When the clock reaches 
the wake-up hOur. the computer trlners a 
buzzer. 

This extravagant alarm system Is one 
of the first completely at.-hOme uses ot a 
computer. a potential new market Ulal ex­
cites many computer.lndustry experts. 
Last week the Micro Switch Cllvlslon or 
Honeywell, Inc., introduced a keyboard 
that it says will sell for $100 by 1970 and 
may serve as the lnexpensIve I1nk from 
millions of homes to a few central corn­
u! 

maUcs problems. Mr. Orr has a computer 
t~rmlnal tucked away next to the washing 
machine In his suburban Washington. 
D_C., home. Aller llle children go to sleep. 
he otten ~oes to the machine to run 
Ulroul;h sales projec ttons or figures on a 
new market. 

The dIstant computer sometimes does 
other tasks for the Orrs. "We might type a 
little program on It when we have euests 
coming to dinner. We'lI tell a guest to type 
a question. and belore the computer an­
swers, It wUl type back: ' HI. Bill. Has 
Dave Orr fixed you 8 drink yet?' .. 

, 
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""6~ un: ~"IL"U':IJ .. 1H1:o uu WILlI weir 
computer thu!" may become common for 
mRny famU\e~ within a ttW }'CHr5' J im 
Sutherland, a Ct.mputt"r dE'sl!:"n!'r lor We~1 
11'1;:1'1(1051' EIf'C'trlc Corp., has sJX'nt $1.000 
ClI, U',e machine ~n far. New dC\'jce:- he 9.111 
add this faU )\'11111'1. hIs wife sit a t thf' typ("­
..... rlter terminal In her kitchen and n'pe 
notes Into the computer to remind hl'r to 
take the car for InspecUon on a certain 
day, or keep track of her deductible ex­
penses for their Income-tax records. 
"\Vhen I have a meal I like and It goes 
rea l '9,'1'11 wllh Ole family, I'll prObably 
m"kc a nOle of It on the computeT," &he 
adds. 

What the Compulrr elln Do 
computer uperts 1(0);: bl"yond reclpe~. 

" Such things IS &hopping for groceries 
and clothing. payini bills. and checking on 
your bank balance can be accompllshed 
Just by Lyplng out a brie.!, code!:! meso 
saltc." says James S. Locke, 8 Honeywell 
oWclal. He see~ at·home voting through 
computers by 1988. 

A key 11nk to any at·home computer 
network wiil be a telephone circuit. For 
relath'ely complex functions, a typello'rlter 
keyboard wUl be hooked to the telephOne 
circuit. A simple unit might. consist of a 
touch.tone phone , with its 10 buttons. 

A General Electric Co. oUielat projects 
this possibility within five years: Through 
a louch·tone phOne at a ~a·month f~, 
the husband ml~ht slore In some dlstant 
computer his tax data, the kids could run 
mathematics problems, and his wile could 
check on what stores have that pair of 
shoes She 15 looking for . 

"We're experimenting In Uus area," 
says a spokesman for International Busi­
ness Machines COrp. IBM has linked com­
pulers to touch-tone phones for teslS With 
BrookJ),n students and teachers. They 
heard a lecture over the phone , then an­
swered multiple-ChOice questions or ran 
algebra problems by pushing the phone 
bUttons_ With recorded messages, the 
computer told each when he was right or 
wrong . 

William R. Lonergan, a vice president 
of Radlo COrp. of America's computer dl­
vision. projects a fancier system, coupling 
a TV set into the at-home link to the com­
puter. This would let a hOusewife 5te lIo'hat 
~hp want!; to buy, or give children a visual 
pt'(,K at ml('rorllmed documents u!<eful In 
hOmework that are In some far-off libraf)'. 

Seeking Jobs by Computer 
Thelr father mliM view pictures of the 

room chOices available for the family 's 
planned vacation to Bermuda. then type 
out his reservation request. "With mass 
productlon. the price could come down to 
the level of a complex TV set." Mr. Lener­
gan believes. A West coast company now 
slOres classtrled advertisements on com­
puters. and Mr. Lonerian sees housewives 
hunting for part-time work by typing their 
job Intertst onto the .t--home computer 
terminal. 

Most or these uses re.main S, 10. or 
more years oU. But David R. Orr, a GE 
computer sales executive. sees somt uses 
becoming possible wlthln two or thril"c 
years. with $2OO-a-month computer ter· 
mlnals Installed In the hOmes of thousands 
of middle- and top-management execu­
tives. These men, In the quiet of the eve­
ning. could then query the computer on 
stock-market fortcasts and other prob­
lems they hadL_~ time for during a busy 
daY at the ornc~ . ~ 

NOthlnjl would bar Ihtse umf C"t('u 
IJ"e!' In 1970 from runn!n~ tax data O~th~ 
machine. or Iettln~ tht kids work rnAIl1t-

__ -- ... _. I 
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N;.)/SPAPERS lN~N TO HAVE PRINTED THE ASSOCIATED PRESS 
ARTICLE BY Jacqueline Snyder (Jan/Feb 1970) 

City Newspaper 

AR Little Rock Democrat 
CJ. Costa Mesa Daily Pilot 
Cl Fresno Bee 
Cl Huntington BeacbPilot 
Cl Laguna Beach Pilot 
Cl Long Beach Press Telegram 

(morn) Cl Los Angeles Times 
Cl Newport Beach Pilot 
CA Peona Prog.-Bulletln 
CA San Francisoo Chronicle 
C1 San Ratael lndep. Journal 
CA Santa Ana Eve. Register 
CA Santa Cruz Sentinel 
C1 West Covina Tribune 
CO Colorado SprlngsGazette-Telegraph 
CO Denver Post 
CT Hartford Times 
CT Manchester 
CT New Britain 
CT New Haven 
CT New London 
CT Waterbury 
CT Waterbury 
FL Clearwater 
n. Ft. Lauderdale 
F'L Orlando 
IA Des Moines 
n. Chicago 
n. ChIcago 

Herald 
Herald 
Register 
Day 
American 
Republican 
Sun 
Ne". 
Evening Star 
Tribune 
Chicago Today 
Dally News 
N8W3-Sentinel 

Date Headline 

1/23 Junk He Bought At Work Now Regulates 
2/02 Heme Cemputerized By Handy Designer 
1125 Now They Have Heal C. In The Family 
2/02 Heme Cemputerized By Handy Designer 
2/02 Heme Computerized By Handy Designer 
2/19 We're Not Sure That We're Ready 
1/2-4 C. Built Frem Junk Runs Appliances 
2/02 Heme Computerized By Handy Designer 
1/28 Heme Computer 
2/03 Family Has A Computer 
2/03 Dad Builds A Home Computer 
2/02 Home Computer Hard At Work 
1123 C. In Your Hane Can Change Your Life 
1/29 Junk Computer RUns Home 
1/25 Bome Computer Is Constructed 
2/01 Junk-Built C. Handy Home Gadget 
1/23 Home Ia Run By Computer 
1/23 Family' a C. A Maid, Trusted Cc:mpanion 
1/23 C. Built Of Junk Operates His Home 
1/23 C. Made From Junk Picks TV 
1/27 Cemputer Eaaes Hemework 
1/23 Han Builds Computer In His Home 
7/02 Amazing Kitchen Computers, Gadgets 
1/23 Designer Builds C. That Operates 
1/23 Elect. Whiz Converts Junk Into C. 
1123 Home Computer Handles Chores 
1/23 Builds A Cc:mputer For Household Jobs 
1/23 Some Junk - This Is Living! 
1/23 Computer Joins The Family 
1123 Old Junk C. Handy About House IN Ft. Wayne 

IN La1"ayette 
IN Muncie 

Journal & Courier 1/29 ·Junk· Hakes Life Easier For Family 

IN South Bend 
lS Augusta 
LA Lafayette 
LA Lafayette 
LA Shreveport 
MA Boston 
KA Boston 
H.A Boston 
KA Boston 
MA Boston 
MA Lowell 
HE Portland 
HI Battle Creek 
HI Bay City 
HI Benton Harbor 
HI Flint 
HI Grand RapIds 
HI Midland 
HI Ht. Clements 
HI Saginaw 

Press 
Tribune 
Gazette 
Advertiser 
Advertiser 
Journal 
Christ. Sc. Hon. 
Christ. Sc. Hon. 
Eagle Tribune 
Evening Globe 
Record-American 
Sun 
Express 
E~uirer & News 
Times 
New3-Palladium 
Journal 
Press 
News 
Macomb-Daily 
News 

1/2-4 Computer For The Home 
1/23 ·Old Junk- Functions As Home Computer 
1/24 Computer Helps Hia Family 
1/ 23 Designer Builds C. For Use In Home 
1/25 Computer Controls Home Appliances 
1/23 Heme C. Helps Regulate Household 

E 1/27 There's Just No Housekeeper Like a C. 
W 2/17 ·Some Old Junk- is Homemade C. Now. 

1123 Computer Made From Old Junk 
1/23 Junk Brain Runs House, Tends Kiddies 
1124 Heme Is C.1zed With Discarded Junk 
1123 C. Helps Run Appliances & Do Homework 
1/23 He Has Almost Everything Fed Into C. 
1/23 It's So Nice To Have A C. Around 
1/23 Handyman Runs Home With C. Setups 
1/23 It Even Tells Jt:1ds When To Go To Bed 
1/23 C. Learns to Do Housework For Family 
1/24 His Computer RUns Home 
1/24 Computer Controls Heme Appl1ances 
1/23 Old Junk RUns Appliances 
1/23 Even A 4-Year-Old Can Use It 
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K) Kansas C1 ty 
H') St. Joseph 
KS Jackson 
Ne AshvUle 
Ne Charlotte 
Ne Greensboro 
HE Omaha 
NE Omaha 
NJ Asbury Park: 
NJ 1I1111ngboro 
NV Las Vegas 
NY New York 
NY Poughkeepsie 
NY Rochester 
NY Troy 
NY Utica 
NY Yonkers 
OH Columbus 
OR Dayton 
OH Port Clinton 
Ili Toledo 
O~ Enid 
OK Oklahoma City 
PA Butler 
PA Clearfield 
PA Easton 
PA Gettysburg 
PA Gettysburg 
PA Greenville 
PA Hanover 
PA Harrisburg 
PA Harri8burg 
PA JohnstQfD 

Times 
News-Press 
New. 
Times 
Observer 
Record 
Eve. World-Herald 
Morn. World-Tele. 
Press 
County Times 
Review-Journal 
New. 
Journal 
Times Union 
Times Record 
Observer-Dispatch 
Herald Statesman 
Dispatch 
New. 
New. 
Times 
New. 
Times 
Eagle 
Progress 
Express 
Tim8s 
Times 
Record-Argus 
Sun 
New. 
Patriot 
Tribune-Democrat 

PA Lancaster New Era 
PA Lebanon News 
PA Lehighton Times-News Record 
PA Lewistown Sentinel 
PA Philadelphia Bulletin 
PA Phoenixville Republican 
PA Pittsburgh Advance-Leader 
PA Pittsburgh Advance-Leader 
PA Pittsburgh Post-Gazette 
PA Pottsville Republican 
PA Punxsutawer::t1 Spirit 
PA Sayre-Athens Times 
PA Somerset American 
PA St. Mary' a Press 
PA State College Mirror 
PA Sunbury Item 
PA Warren Times-Mirror Obs. 
PA Washington Observe~Reporter 
PA Waynesboro Record Herald 
PA Wilkes-Barre Time~Leader News 
PA York Dispatch 
SC Columbia Record 
TN Maryville-Alcoa Times 
TN Nashville Banner 

2 

1124 Home C. Age Is Here For Family in Pgh 
1/28 C. Made At Home Performs Jobs 
1130 Home-Built C. May Keep Family Books 
1/23 C. Made Of Junk Helps With Hcmework 
1124 Basement C. Does HaneW'ork 
1/23 C. Helps Run Home Life 
1/23 Hello ••• I'll Do Your Housework 
1/24 Junk C. Now Runs Hane 
1123 C. Hobbyist Puts Idea To Work 
1126 Han C. Handles Chores For Design Man 
1124 C. Controls Home Appliances 
1/24 He's Got TV Set Watch1ng The Kids 
1/25 He Builds C. To Do Tasks At Home 
1/23 And Now - Computer In The Home 
1/23 Hakes Home C. From Elect. Junk Pile 
1/23 All Work, Maybe Some Play 
1/23 "Handyman" C. ues Junk To Help 
1/23 Computer Does Home Chores 
1/23 Downstairs Maid A Computer 
2/05 Designs Computer Control 
1/26 C. Controls Home Appliances 
1/23 C. Controls Home Appliances 
1/23 Old Junk Becomes Home Computer 
2/18 Junk Turned Into C. Helps To Run Home 
1123 Obsolete Parts Turned Into Ccaputer 
1/23 Old Junk Takes Over This Household 
1/24 Computer As Home Hobby Is Versatile 
1/26 C. Controls Home Appliances 
1123 Home Operation C. Fashioned From Junk 
2/04 Han Builds Computer To Run Appl1ances 
1/23 Homemade C. Dominates Family's Life 
1124 C. Becomes Family Jack-Of-All-Trades 
1124 Tinkering Designer Builds C. 
1123 C. Runs Pittsburgh Designer's Haae 
1/24 Builds C. With Junk, Obsolete Parts 
1/23 One Family Already Has A Caaputer 
1/24 Computer Does Chorea 
1123 Smart Junk 
1/26 Home Computer A1ds ~ids With Hom~ork 
1/24 Plum Boro Han Creates Home Operat. C. 
1128 Pl ... Family Has Fun With Home C. 
1/24 Computer Now Runs House in Plum TYp. 
1124 Old Junk Reg. Furnace, SWitches n 
1/29 A Housebold Computer 
1/23 Old C. Parts Organized To Run Home 
1/24 ItUseful Monster lt Has Place In Family 
1/24 Man Built C. To Help At Home 
1/2_ Pittsburgh Han Build. Computer 
1123 HaDe C. Runs TV, Helps With Homework 
1/24 Home-Built C. From Obsolete Units 
1/24 Home C. In Basement Can Come In Handy 
1123 New Help For The Housewife 
1/23 C. DeSigned For Hou~ehold Use 
1/23 Home C. Does Homework, Regulates Heat 
1/23 C. Gives Hand On Every Level of Famil 
1126 Home Hade C. Does Work 
1/23 "Junklt C. Does Work For 5 

/ 
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'l'X A bll ene 
TX Beaumont 
TX Corpus Christ! 
Tl Dalla8 
TX Ft. Worth 
TX Houaton 
n Laredo 
TX Port Arthur 
TI W1tch1ta Fall. 
VA Danville 
VA Fredericksburg 
VA Roanoke 
WI. Yakima 
WI Racine 

Eve. Reporter-Hews 
Enterprise 
Times 
Times-Herald 
Eve. Star-Telegram 
Post 
Times 
N"". 
Times 
Bee 
Free Lance-Star 
World-News 
Herald-Republic 
Journal-Times 
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1/23 
1/25 
1/23 
2/02 
1/23 
1124 
1125 
1/23 
1/23 
1/23 
1/23 
1/23 
1126 
1/27 

Hcmez!lade Brain Is Member or Family 
Jim Sutherland of Pittsburgh ••• 
C. Helping To Run Household 
He Progr 8mS TV, Fur nace 
Pardon He, Is The C. Home? 
Jim Sutherland •••• 
C. Built ot Junk Doing Home Chores 
Home C. Junk Runs House 
C. Built To Do Bamework 
Housebold Chores Done By Computer 
Appliance Computer 
Computer Does Chores For Family 
Computer Controls Home 
C. Born or Junk Parts Doing Jobs 
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PITTSBURGH-GATEWAY 
Industrial 
Mr. J . E. Goetz, ~~tg . Mgr . 

0 ' HARA T(l4NSHIP 
Hagan/Computer Systems Div . 
Mr . G, C. Turner, Gen. Mgr . 

0 ' HARA T(l,NSHIP 
Hagan/Computer Systems Div. 
Mr. G. R. Blake , Product Line ~~r . 

O' HARA T(J.oINSHIP 
Hagan/Computer Systems Div . 
Mr. B . H. Murphy, Mktg . Caron . Mgr . 

['Tn", 

WI" 
Dall 
Sfll i m 

Pittsburgh-Gateway - 20 West 
235-3373 
February 19, 1910 

• 
CO; O' HARA T(UN§HIP - Hasan/comeuter S'lstems Div . • Hr . J . Sutherland 

I thought you would be interested in seeing the first returns on a 
story the Associated Press did on Jim Sutherland . While the story 
focuses on Jim as a family men, the real off I think iot con:munica-
ticn of the fact that H'estinghouse makes and employs bright 
people . 

mem 
Enclosures 

• 

w ie E. Rosenstiel 
Director , Public Relations 
I ndustrial 

P.S . I rarely play the numbers game, but I can ' t help pointing out 
that the combined circulation of newspapers carrying this story 
totaled more than 77 , 000,000. 
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Jim Su,he~llf"d ".ou:, wi/f!. Rllth, If logi,. luxml /""" ~omp"'f'r he 
de.lgned and buill. Surhf'rlnnll IlOpt!. 10 pro, rnnl it In play tome. 
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SECOND 
SECfION !'ittsburgh 'osf-Q). 
Machine Homemade 

Computer Now 
House in Plum 

Runs 
Twp. 

Some old Junk Jim Sutherland brought 
hon)e from the office Is now regulating 
the furnace In his home, selecUng cha"... 
nels on his television, typing papers for 
his wife. Ruth. and helping his chlldrtn 
wUh lhelr homework. 

Sutherland, a computer de!igntt for 
Westinghouse Electric Corp., bought 
lOme obsolete parts rrom the cOmpany 
.nd built Echo IV, an electronic com· 
puter (or home operation, In the base­
ment of his home at 4857 Havana Drive, 
Plum Borough. 

Sls: Montb. Bul1dlnr 
It took Jim six months to design and 

build Echo IV, hOuSed In a white cabinet 
.long one waU of his basement work 
room. Since he compleled It about thr'te 
year' .go, he', ~ busy wrlUng p~ 
grams to make It operate various ap­
pliances In hi! home. 

" The real (un of I home cemputer," 
Sutherland SlY', "l! when you cau tie 
IlIto the apparatu! you're using." 

"For instance, 1 plan to hook up the 
television picture tube to the system so 
that Echo can communicate with the 
family through an unused channel," he 
explained. "On school nlghl3, the set 
will switch. to that channel at a certain 
Ume and n!mind the children to go to 
bed." 

Jim's three children, including 4.year­
old Jay, an! learning about computer 
operations through thetr faUler's hobby. 
Sally, 9, was able to explain the lights 
and bultom on the small television con­
trol board. 

Knows PrGblem 
"When they all light up. it means it" 

messed up;' she said. And she knew 
which button "'ould remedy the prob­
lem, 

Tbe cemputer can analyte math prob­
lem. quickly for Il-ytar-old Mil a.nd 
Mrs. Sutherland ,aid the eclitlnl future 
of the cemputer typewriter In ber kltcb­
ell came III halldy when tfst wq prepar· 
Inl a term paper for a nlght.tchool 
course In cemputtrs. 

Since the system n!taim only the last 
thing typed in a certain space, she can 
simply go back and type over errors, 
then direct the computer to' reprint, 
producing a perfect copy. 

Call Up ~Ipe 
Mrs. Sutherland, • home economist. 

also ptans to program recipes into the 
machine so she can call for one from 
the memory bank whenever she needs 
It. 

"It won't be long until the computer 
will be taking care of the bookkeeping 
for our household," Mrs. Sutherland 
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"l~m family has fU!l' 
with home ,computer 

• 

PLUM BOROUGH-For 
many of our parents, 
gra nd parents and 
great_grandparents, n·., 
Invention of electricity. the 
telephone and the airplane 
broulht forth gasps of 

•

disbellef. TV. a part of today's 
standard equipment, was just 
In the planning stage when 
many of us were kids. 

In this push · button ,.. 
automated, computerized 
world, bowever, I Plum 
Borouib Carnlly tells time by 
binary clocks, can type term 
pipers by • computer print out 
typewriter and can regulate the 
furnace by means of an 
electronic computer. 

JIM SUTHERLAND. AN 
engineer at the Westinghouse 
Hliu/Computer Systems 
Division at RlDC" Industrial 

•
1 Put In O'Hara Township, built 

the computer for home 
OpentiOD out of obsolete part.a 
(YOm tbe company. He calli It 
Echo IV . It is housed In a 
white cablnel aJoog one wall in 
his basement at 48&7 Havana 
Dr., In the Holiday Part 
section of Plum Borou&h. 

• 
• 
• 

JIM HAS been working on 
the computer for almost nve 
yeus puttilig tbe "hardware" 
together .•. wlns, cabinets. 
connections, and 10 on. He is 
now programmlnl tbe 
computer by teUing it what be 
wants It to do. AI this is 
considered a hobby. it oould 
lake 10 years before the 
computer Is fully programmed. 

Jim Sutherland Is a native of 
Ml.ssouri. the 'Show Me' state, 
and he ' a been 'showing' 
ev«yone ever since. He wu 
aided through roll. by a 
Westinghouse 4·H Club 
scholarship and met his wife at 
lh. 4·H Club Congress when be 
received his schotarsblp. In 
addition to an engineering 
degree. he has a '<teeree In 
meteoro\ogy . 

HIS WIFE, RUTH . Is 
presenUy tak.lng a course in 
computer Propammlng and 
recenUy turned in a term pe.per 
typed out by the computer 
print out typewriter in her 
kltchen. The children too, nnd 
It quite an .-t having a 
computer belp them wltb tbelr 
homework. 

The Sutherland',lIvtngroom, 
dlnlnpoom, kitchen and main 
bedroom ban binary 
clocks-c.locks with no hands 
or numbers. but Just a seriea or 
bllntinc light. to leU the time. 
The blnatt numeration system 
uaet; 1 'I and 0', to represent 
any DUmber. Compll.ten use 
tbe binary system to operate. 
Tbe clock', numbers are 
represented by the number or 
lights that are on or ort. The 
Sutherland chllclren, . Ann, ate 
13, Sally, nine, and four year 
old Jay, all tell tlrne by these 
clocks, which are hooked up to 
the computer. 

RECENTLY JIM 

\ 

PROGRAMMED the computer 
to find the odds In filurin, 
'Instant Insanlty,' a game 
In,.olving four blocks. elch 
havlng four different colors. 
The Idea is to Una up the 
blocks 10 that all four colors 
are shown on all sidestof the 
blow when tbey are lined up 
in a row. Accordinl Jim', 
computeT, then .. only one 
way to tine tb bladl. up, and 

• 
) 

THE SUTHERLAND FAMILY gathers around a logic 
board tram the computer designed. and built by Mr. 
Sutherland. Shown here are Ruth and Jim Sutherland 
with their children (left to right) Jay. fourj SallY . nine; 

and Ann, 13 years old. 

the odds ot finatiii tne rllnt. 
way are 300,000 to one. 

At Christmas Ume, Jim bad 
the computer plly "SUeDt 
Night" and "0 Come AU Ye 
Faithful" on alternate half 
hours. The electronic lOund 
was produced completely by 
the computer. 

Mrs . Sutherland pllru to 
prOlram redpe, Into the 
mlchlne 10 she can caU on the 
memory bank for the recipe or 
her choice at any time. 

PERHAPS SOME DAY It 
will be commonplace to 
propam a computer to gather 
and type news .torles for The 
Advance-Leader. It', doubtful 
It will happen soon, but It and 
wben it does, It', a sate bet 
there will be someone Just ll1r.e 
Jim Sutherland to stand by to 
tell the staft whkh button to 
push. 

Till then , we" settle for 
Jim Sutheriand's story •• .it 
surely Is a fabulous o ne. 
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( 'One family already has a computer - ~~ 

JllrI'SSURGH (AP) - Some 
old junk Jim Sutherlllnd brought 
home Irolll the OUlce Is now 
r eculaUn, ,the furnace In his 
home, seledln, chan;'!el! on his 
televiSion, Iyplnl term papers 
for his wife and helpln, his chll. 
dren with their homework. 

Su therland, a computer de. 
signer tor W esU",house Electric 
Corp., boulht some obsolete 
pa rts irOI1l tho company and 
buil t ECHO lV, an Electrontc 
COl1lputer for HOl1le Oper.atlon, 
In the basen:ent of his spUt. 
level home In suburb).n Plum 
Borough. 

It lOOk J II1l stJ: months to de­
" ten and bund Ec:bO IV, housed 
In 8 whIte cabinet alone one 
wall ol hlsb:lsement work room. 
Since he completed II ).bOlit 
three )'ears alllo, he's been busy 
wrlUngpror;rams to make It op­
erate var ious appliances In his 
home. 

" The r eal fun Of a home con; . 
puler ," Sutherland says, "liS 
when you can He Into the ap­
paratus )oou' re usllll." 

"For Instance, J plan to hook 
up the teleVision pictur e tube to 
the system so that Lcho can 
,~omm unlca.te with the fan:;Uy -

throuC;h an unused ch2nnel," he willer In her kltch«:n came 1n 
explained. "On KhGOI nights, h3ndy when she was preparing 
the set .111 switch to that chan. a term paper tOI; a niGht-SChool 
lIel at a certain time and reo course In computers, 
mlndthe thUdren to (0 to bed." SInce the sY~'.rrn retains only 

Jim's famlly- Includlnr four. the last tblnr lh3t was typed ill 
)'ear·old Ja)'- alre:J;dy uses the a cubln space, she could 51m. 
con:;putertoturnthrJr tt'!evlslon ply co back and t}'J'le over er. 
on and OU, select channels and rors, then direct the (ampul!!r 
regulatevolumefrol1J a portable to reprint, producing D perfect 
oiled walnut control Loud, copy, 

The children are leunlng Mrs. Suther13nd, a home ecan. 
about com put e r operatlons om lSi, bu used Echo's reprint. 
throu,h their l:I.ther's hobby. Inc capabUlties toac!dress labels 
l'Olne.}'ear.old Ann WII5 able to and prep:aro tnvltatlons. Slle al. 
6p1aln the I1cllts aln buttons on so plans to proiTam recipes In. 
the sm21l lelevbJon contr ol to the m.:tchlne 50 she can caU 
board. for one Irom tbe memory bank 

"When they all llcht up, It whenever she needs II. 
mean's it's mess('(! up," she "It won' t be long until tbe 
sald. And she kn~' which but. computer will be lakin, care of 
ton would remedy the problem. the bOokkeeptnc lor our house-

Jar Is learnlnc 10 tell lime hOld," Mrs. Sutherland added. 
from the nashlng lights ot the She says her Job "bkes a 
loot.long n a r r 0 'W walnut rood deal of my time e3cb 
"clocks" Installed thr ouahout month and I'm JookJnt forwa rd 
the house. to the 1::ompuler trplnc out 

The computer even helps the checks, k~pln, an itemIzed ac. 
school·age Suther lands: with count of expenc!ltures and reo 
their homework. , cOrdlll(the expenses needed tor 

It can :!nal)"'Z.e ruth problems I nCOme,~t2x::.. .... =~po:::,:,,:_C"_ 
quickly tor 13.)·ear.old Ann and - , 
Mrs.Sutherland S3ld the edUlnC 
feature 01 the compuler type. 

J~ 
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Computer As 
Home Hobby 
Is Versatile 

By J.'\CQUELl~E SNYDER 
Assotinied Press Wrifer 

PITTSBURGJI (.\Pl Some 
()Id junk Jim Sutherland brought 
home from the office is now 
rcgnia!ing Ihe furnace in his 
hOml'. selecting channels on his 
tel('\·J~lon. typing term papers 
lor h;s wife and helping his chil­
dren with their home\\ork. 

Su!hl"riand. a computer de­
signer hr Westingh(luse Electric 
Corp.. bvugnt some obsolete 
parts fNm the company and 
built ECHO IV. an Electronic 
Compo!!"r (or -Home Operation, 
in the basement of his 5plit­
len'] hl.lrne in SUbUrb.1" Plum 
Borough. 
. II took Jim six rnon:hs to de. 
sign and build Echo tr, housed 
In a while cabin~t along one 
.... all of his basement work room. 
Since he completed it ab.:lut 
three years ago. he's boJen busy 
writing programs to make it op­
erate various appliances in his 
home, 
Cl.Ol:oED CIRCUI T n -

"The real tun ot <l home com­
puter." Sutheriandsays, "is 
when you can lie into the ap­
plraltu you're u~ing," 

" ror Instance. I plan to hook 
up the television pictUre tube to 
the ~\'stem so that Eeho can 
communicate with the family 
through an unused channel." he 
exp1r.incd. "On school nights. 
the ~c l "'iIl switch to Utat chan-I 
nel at a certain time and re-I 
mind the children to go 10 bed," 

J im's family- including Cour. 
year-old Jay-already uses the 
comp:.!ler to turn their television 
on and ofr, select chan:lcls and 
regulate \'o[ume from a POrtable 
oiled walnut control boord. 

The children lire learning 
about com p u t e r operatfon! 
through their Cather's hobby. 
Nine-vear-old Ann was able to 
expln'ln the lights and bUltons on 
the small television control 
board. 

CAN TEL[. TI'IE "~, I 
"Whcn they all light up, 

me ... n's It's messed up," she 
said. And she knew whIch but­
ton l\'Ould remedy the problem. 

Jav is learning to tell time from Ute naMlIIg lights of the 
fOOl-long n a r r 0 \V walnut 
"clocks" installcd throughout 
the nouse, 

The computer e\'en h1.!lps the 
scht)11-age SUlherlands wilh 
Wl'lr homework. 

h can analyze main problems 
qulcldy for. 13'year-old Ann and 
Mr~, Stllherland said the ediling 
teature or the computer t).'pc. 
wrilt'r in hel' kitchen came in 
handy when she "as preparing 
8 term paper tor it nisht.~ool 
cour~ In compu!er~. 

Siflce thl" ~'.o;tem rl;:!ains only 
the last thing Ihllt .... ·8S typed in 
a ct'rtain 'IP3ct, ~:'" oould sim­
ply go back and !~ re o\~r er. 
ron;, Ihtn ditl'Ct Ine computer 
to reprint. produ!.'ing a perfect 
COP)', 

p RI;\ 1'S L\ 11 ELS 

:\Irs. Sutherland. a hurtle econ- : 
omlst, has used Echo's reprint •. 
Ing cap3bilities to address labels, 
and 11l'epare Invitations. She aJ... J 
so pbns 10 program reCipes in. 
to (h(> machine so she can call I 

for one rrom the memory bank I 
whcnC\'cr she needs It. I 

"It won't be long until the 
computer will be takinq care of I 
the bookkeeping for our house.. \ 
hold." :\Irs. Sutherland added, J 

She says her job "takes a j 

good deal ot my lime each I 

mOI1~h and I'm looking for.~ard f 

to the computer typing out 
chet:k~, kCt'ping an Itemized ac.­
count of clq>enditures and re­
oomlng the expenses needed for 
income taJ: Purposes." 

;'Since it can SUbtract accur­
atcly," she explained, "I will 
never get another note from the 
bank saying my account is ov­
erdrawn. " 
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Obsolele 
Compuler 

Paris 
To Do 

Turned Inlo 
Many Things 

By JACQl"EI.I"E S~ \' nER II C('rlain ~flact. she ('1)u\d slm· shnpllin; lists (or th{' fnmily, 
.\ ssocillcd Prf'u \\ rilrf ply GU ba("k and IYlK' o\a Cf- But \\nlm~.l'ro;:rams (or all 

PI'M'SBlHGII (AP) _ Suint' fOrs, then dlr<'~1 the computer thtsc thin::! tak('s Ilm(' and JIm 
old junk Jim SUlh('rland brou:!lIt to reprint, Ilroduelnj:t a Jl('rft'cl ~a~'s it \\111 be at leas' ten ~'(':trs 
home from 11,(' oruce l~ now copy. ixolorc ht' can bring Echo up to 
rcgulaltnf. tht' fumate in hIS lin;, Sutherland. II home! ('con. its full cap,billl>', 
homt, s('lt'ctm~ ('h~nnt'l~ on filS omlSt . hu 1I~<'d Echo's reprint· "When >-011 bUIld a f.'Omlmtrr. 
t{'lelision .• t~flm!:" lerm palM'n; mj! capabilities to a(ldressla\K>is II'S like h.t\'ln;: II car in IIIe 
for hiS wift' and hp\pinc hi~ chll· ; nd plel'3re tnrllatlons, She al drilel\il~. hul no roads or hith· 
drC'n with IIielr homc\\ork. so plans to pro~nm reCLIK'S m· lIays 10 drile it on," he a::llri 

SuthC'rland, a computcr de. to thc marhme !oo ,he can caU ·'\'ou hnc to build ~'otlr Oil n 
SlgllC'f for Wt'~un;:house ElectrIC for one from the m('mory hank hij:"h\uys h)" programmins:: It>e 
Corp, bought somc ohrolcte WhenCH!r he nrrd:! it, (ompUler fOf "anous la~k~, ThiS 
Jlarts from the c..,mpan)' and "It won't be lonl! unlLI the takcs time, but irs my hobbl' • 
built ECIIO IV. an ElectrOnic ('QrnlJutcr lilt! be tilkin~ ('are of lit' d()('~n't s('e a marliN (Clr 
Computer for lIome Operatiun, Ihe boQkk('Clllnl! fl)r our IlOu~e, homc computers unlcss "('om· 
in the bascmrnt of hIS $~ht· hold," ~!n, Sutherland addcd. mon tn:!h\\3v is found (or pro· 
lCI el home in suburban Plum She U~iC hrr job "takes a grammin:: them," 
Borough. good dral of m~' tlme rach But he said the day may come 

It took Jim si,( months 10 de· mOnlh and I'm looking forllud IIhen Ilroo;:ranllned (,lIs'eue 
sign and build Echo 1\'. houS('d to the ('om puler Iypin: out t~IX'S micht bc insertcd Into a 
in a while ('tbinc! alons:. Olle ('hecks, k':'(';:I1I1~ an itemi:ed ae· home model 10 complcte any 
I I all of t.is ba~{'mt-nt ....-ork room. eOllnt of r"'P<'ndlturcs and reo 1:11"en household ta~k, 
Since he eomp!t'tNl it about ('ordinA' the ~'(JlCn~t's needed for Of his O\\n lenion he add('\): 
l l.f('e years a;o, he', bc10n bu(~' mC01ll1' tat pUrt)Q~"s," "It ncver will make Ul al\I' mono 
wrilmg pro~rams to make it op· "Sm('1' It ('3n ~ubtract aecur. ('Y. but it sure has be('n fun," 
('raU! urious applian('('5 in hLs ale!~'.'· she l'Xplam('d. "I \1111 
homt', nel('r I:('t ;mother nole from the I 

"'The N'al fun of a homt' ('om· bank sanna my aCCilunt IS 01'· 

puler," SUlhN\lnd ~ayc, "is ('cdra .... n." 
whl'n )"ou un lie mlo the "p" JIm hoOf's 10 II~'" th(' compu· 
paralu.( you'~ using," ler 10 monitor Iht' \leather. 1:S-

"For instan~, 1 plan to hook Jue sho:-I·lrrlll rOl'('ra~IS, mlrn 
up the lelen.~u)n pirlun! lUbe! In"" lory (:;rocerles and make up 
the 1)'Slem 50 I~a~ Echo can 
eommuni('ate lIilh the famLI~' 
Ihrough an unust-d ('hannr!," he 
nplained, "On school ni,hu. 
the SCI will 5\\Iteh 10 that ('han 
nt'i It ,a ecrtau:. time and reo 
mind the children to go to bed."' 

J im's family-inrludm:; {our, 
year--old Ja)'-already US('5 the 
Cilmpuler to turn thrLf leled~iun 
on and orr, selrel channels and 
regulale lolume from a portable 
oiled ..... alnut control boud. 

The ehildrrn Ite learnin~ 
about com P II I ef operations 
lhrouJth Lht'ir father', hobb\'. 
l\ ine-yur-old Ann ..... as able 10 
upla;n the li~hl.5 and buttons on 
the small lele"ision CilnlroJ 
board, 

" When they all light up, it 
mean'.!i il's mCS5ed up," ~he 
said. And ~he knew which but· 
ton would remedy the problem 

J ay is l('amm,;: to tell lime 
from the nuhin,!! lilthls of the 
foot·loll/I: n a r r 0..... "alnut 
"clocks" installed throughout 
th .. house, 

The computer elen helps the 
school-:age SUlhcrlands with 
thei r home\lork. 

It (':an ~nah'te m3th problem, 
nuieklv for 13-"r3r--old Ann 3nd 
Mrs. Sutherland said Ihl' t"ditln!:: 
featul'1! or Ih~ rnmpulcr t\·pt'­
..... r it .. r in hl'r kit('hl'n ea mc In 
handv wi~" she "lin rreparin'! 
II tf' rm paper tnr a ni~h t -!ch'J(.I1 
('Qhrle in computers, 
S in~ thl" I>),strm relains onlv 

the lact thin~ that was t}' tn 
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DOWNS1:4IRS MAID A COl\1PUTER 

• • • • 

Pile of Junk Running the House 
PITTSBURGH - It'l - Some old Junk Jim 

Sutherland hroubht home from the of lice Is now 
regulating the furnace In his home. selecting 
channels on hIS lele\'islon. typing papers for his 
wife and helping his children with their homework. 

Sutherland, a computer ~esl&ner for Westing. 
house Electric Corp .. bous,ht some obsolete p:ms 
from the company and bLlilt Echo IV. an electronic 
computer for home operation, In the basemenl of 
his home. 

It look JIm six nlGnths to design and build Echo 
IV, housed In a white cabmet along one wall of his 
basement .... url,room. Since he completed It \lboot 
three years ago, he's been busy writing programs 
to make it opemte various appliances in his home. 

"TIlE REAL fUN of a home computer," Suther-

land says. "is when you can lie into the apparatus, 
you' re using." 

"For instance, 1 plan to book up tbe television 
picture tube to the system so that Echo can 
communicate with the family through an unu~ed 
channel." he explained. "On school nlghb, the set 
will !twitch to that channel at a certain lime and 
remind the children to;;o to bed." 

Jim's three children, including 4-year-Old Jay, 
are learning about computer operations throUGh 
thei r f"'ther's hobby. Sally. 9 was able to explain 
the lights and bultons on the small television 
control board. 

"WII EN they all light up, It means it's Ine~:,~ 
up," she said. And she knew v.hich button would 
remec:y the probl~m. 

The com~uter can analyze math problems 

quickly for 13.year-olc Ann and Mrs. Sutherland 
!.aId the edilin<; feature of the computer typewriter 
in her kitchen CJmc m hlnoy ""he nshe was 
preparmg a term pappr for a night-school course in 
com?uttr.s. 

Since the systems retains only the last thing 
t)perl tn a cenain space. ~he can simply;::o back 
ilnd type over errors, then direct the computer to 
reprint, producing a pt:rfecl copy. 

MRS. SUTHEltLAND, a home economlM, also 
plans to prozram recipes Inlo the machine so she 
can call for one from the memory bank v.henc\'er 
:Jie needs it. 

"It won't be long until the computer will be 
taking care of the bookkct'pin;:: for ou r household," 
Mrs. Sutherland said. 

---- ------------------------
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C-~@f'i;"~'~~'iI~cid~ e@M~uli'eg" d m~wl®~e$ f~r(Z~lv's 16Ve 
By J ACQUELINE SNYD ER 
PITTSBURGH (AP) -Some 

ol d Junk Jim Sutherlnnd 
brought home frum the oHlte 
Is now rt'gulallng the furn{lce 
In his home. selc(;tlng channcl, 
on his television, typing term 
p.lper~ for hi> \\Ife nnd h('ll'Iing 
hi~ chlldl'\!n with Ihl'lr home· 
work, 

S\nherland, a computer de­
signer for Wt!~linghOi.L'oC Elce· 
lric Corp .• bought ~oOle ob~o. 

lete fMr1s from the company 
and butlt ECIIO IV. an elec· 
tronlc computer lor hOTlle op· 
CrJUO:l, In Ih':.' ba'iem('nl of his 
lipht-!t'\'d home m suhurbJn 

• Plum Borol,";'. 
II look Jim ~I)( month:, 10 de· 

Sign and bUild i.(liu I .... , hou~ed 
In a while cabinet Along one 

I wall of his bJ~menl work 

room. Since he completed It 
ubout three years IIgo. he's 
been busy "'riting programs to 
mllke It operate varloos oppli· 
ances In his home. 

"The real lUn of a home 
computer." Sutherland !kiYs. 
"Is when you ('.In tie into lhe 
app;lr.uUS )'ou're using." 

"Fm in .. t>!n!'e, 11'11,111 to hOOk 
up the television Illtlure tube 
to the ~ystem so Ih1t Echo elln 
comlllunifute with the fumUy 
through nn untbt'd channt'I," 
he expbinf'd. "On school 
mAhl~, the l:oet will !-witt:h 10 
Ihal thannel at II ceMain time 
lind remmd Ihe children \0 ;:0 
to bcd." 

Jim's family - hlb:j:~ 

four'YI'M-old J.IY - aht·a,:, 
u~c~ t\lt' computer to tum their 
television on nnd of, sclt..'Cl 

chnnncis \HId rt'j:!ulnte volume 
rrom a portable Oiled walnut 
control board. 

The children lire leJrning 
lib 0 u I computer operations 
Ihmu~h Ih!'!r f'ltht'r's hobby, 
Nine·year-()Id Ar.n W,IS able 10 
explain !he ht:ht.~ lind hultons 
on tile ~m:lll Iclevi!.lon control 
bo..rd. 

'·Wht'n th!"!y ;111 light ur. II 
mean's It'!> messed up," ~he 
said. And "he knt·,y which hut· 
Ion would n:ml'<l~ IllI: rrobl,·m. 

J:!,. is le;lrnll',! IU trll lime 
from' the f1a~hln:: h;:hls of Ihe 
f 0 0 1·1 0 n r. ".lrrow walnut 
"cJOt·ks" instJlkd throughoot 
the hnu,,.. 
T~C 1·(I'nI)Ulf-r I'ven helps the 

s •. honl-:tlle Sutherl.tnds wilh 
their homework. 

Il en" analyze mnth pfob-

lem, quickly ror 13,ye3r-old 
"nn nnd Mrs. Sutherland suld 
the editing feature of the com· 
puteT typt·writer in her kitchen 
C3me tn htlndy when she wn~ 
preparin~ II term paper for a 
nl;:ht-school course in comput· 
en;.. 

* * * 
Since the 5)~tem relains only 

the lasllhing Ihat W3S typed in 
a cerlain space, she could slm· 
ply Co bnck and type over cr· 
ror:-;, then diret"\ the compuler 
In rl'PJ1nl, producing a ~rreci 
lOpy, 

Mrs. Suthcrland, a ho,.," 
economist. has \I'oI'd !:<IU'S 
reprinting r:lp·Il.ili:i.. ·rJ. '.1· 
dre~s IUUci:; a.ld pl~:lrire 1:1-
VIUlilons. S~ 8t~0 plnns to pro... 
gram recipes Into the machine 

• 

so "he can tall lor one Irom 
the memory bank whenever 
she need .. it. 

* * * "It won't be long until the 
computer w11l be taking care 
of Ihc bookkeeping for our 
hou~hOld," ~irl;. Sutlu:rland 
added. 

She t:ay:. her job "t •• kc\ a 
good de]1 of my lime each 
month and I'm lookinn rorwllrd 
to I~ coml'luter IYPInJZ out 
ch!~ks, keeping an itemized 
lI~count 01 eXp<'ndit'.lrt~ ilnd 

n'('ordlng the expenw:. !l<'('dcd 
for illlomc HIli' purpoiCS." 

""1I1rc it ("an subtract accu· 
I'all iy:~ -;11" ~'~fll;'in('d, "J ..... 111 
n!!\~r ;:,; ,11,(l<nl'r ":lle from 
the bank saying my ac(;ount Is 
overdrawn." -
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· Computer itlade From Old Junk:; -
---

PllTSBURGH CAPI - Some 
old junk J im Sutllerland brouelll 

lights and bullons on the small 
televll\lOn control board 

---Mrs. ::'utherland. a home .. 

• 

1I0me from the orfice IS now tto­
gulaling Ihe furnace in hIS 
home, 5elerlln,e: channels on 1115 
television, Iypm,e: papers for Ius 

busv wrillOt:: Pl'ORrams to nuke 
11 opel'llte \arious appliances In 
lIis home . 

''The real fun of a home com­
puter." SUlherland says. "is 
.... lIen )'ou can ue mto !be appa· 
r.ltus )'oure Ibin!!," 

"When they all lI,ht up. II 
me3n's Ifs messed up:' she 
said ,\nd she kncl'.' which but­
ton would remed~' the problem, 

l'COoomist. also pllns to pro- = 
gram recipes into the machine 
so she can call for one from the E 
memory bank whenC\'er she 
needs It. :: 

wile and helplO,e: lIis children 
with their homework 

Sutherland, a computer de-
5igner for We.unghouse Elec· 

" It won't be long until. the 
computer will be taking care of = 
the bookkeepine for our house- = 
hold." Mrs. Sutherland saId - = 

• 

tric Corp .. bou)!hl some obsolete 
parts from IIII' company and 
budt Echo IV. :10 el(!Ctronic 
computer for home operation, 10 

"For instance. I plan to honk 
up the telenslon picture tube to 
the s)'s\em so that Ecllo ('an 
~ommuOlcale with the famlh' 
Ihrough an unused channel." he 
explained "On school ni,e:hl>. 
the set WllJ SWItch to that chan­
nel al a certain time and re­
mind the children to go 10 bed." 

The rompuler ran anal\u 
Tl\ath problems qukkly for 13-
,"car-old Ann and 'Irs. SUlher· 
land said Ihe Cdillng feature of 
the computer typewriter In her 
kitchen "arne In handy wilen ~he 
was preparing a term paper for 
a niRht-school course in comput-

--

• 

• 
• 
• 

the basemenl of his home. '". SineI.' the system retains only It took Jim six months to de­
sign and build Echo IV, housed 
in a white cabinet along one 
walJ of his basement work 
room, Sl~ lie ~ompteted II 
about thrl'C rears ago. lie's been 

Jim's three children, iI'K'lud­
mg 4-~'ear-old Jay, are learmng 
about computer oper.ltlOns 
through Ihelf father's hobby 
Sally, 9 was able to elpiain the 

the \ru;t thin!! typed in a certain 
space. she can Simply 110 back 
and type o\'er errors. then dl· 
rect the computer to reprmt. 
producmg a perfect copy 
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'Hanayman' Computerizes Junk 
To lffe]p With Household ChOl'es 

B.\· ,I \rQIT; I . I.x~ " .... 'y"E!l 
t~OCI:ljcd I·rr ..... '\lrUrr 

PI17SBURr.1J lAP) 
Some old Junk Jim Surheriiind 
brou~ht holm!' from tllf' o:t!ce 
is now I'egulalinl! thf" furnace 
In hie; home, M'i('('ling chan· 
nel"! on hi!! \{'I('\'\''11'1n, Iyping 
paper: tor hi" wifr 1n'll '';uint: 
hls chlldrt'n wilh Ihelr home· 
work. 

Suthcrland, n ('Ompuler de· 
s h;n{'r for \\,('!Ilin~h'lU'p r}('('· 
t lic Corll, bout:lu "Omr obso­
lete p;trl~ from I::" ''',:n'l.'':n), 
and hullt Echo fV nn ('1('('lron­
Ie com~ult'r f/Jr It '1"1'" O ..... l'a· 
tlon, In the haCf'n)('nt of his 
home . • 

It look Jim Ii": monlh~ 10 
dc~ll!n and hutld El- '0 IV, 
hou"f'd In n II'hit ... (':thJn~1 
along one wall of 11,'1 h~Sl'm"'n l 
work room, !\In(' ... h(' rompici. 
eel It about Ihr('{> \"'~1I'1i a~o, 
he's bNon hlL~y I\:rjtln~ pro. 
i rarus to make it olX'J"a le \3n· 

ou." appliances In his home. 
"The real fun of a home 

computer," Sutherland liays, 
"1'1 \\'h{'n vou can Ilr Inlo the 
apparatu!! ~'ou're u~lng," 

"For Instance. 1 ]llan 10 hook 
up Ihe tele\'b:ion pkture lube 
10 Ihl' ~}'Stem so Ihal Eeho f':In 
Cflmmunicale \\ilh tile tam:lv 
through an unu.c;cd cha1'lO(lI,;' 
he explained. "On u-hool 
n:ghl."I. till' set "ill Switch II) 
tl:al channel at a t'f'rlain lime 
an'l remind the children 10 1::0 
to bNI." 

Jim's Ihref' childrt'n, Inrlud. 
in.,l 4·y('ar·old Jay. are Iram. 
,n..l ahout computl'r OtlC'1'3I:'lnll 
I hrou~h their fll\ll"'r's hohby. 
!\all\". 9,1'&$; ahle 10 "'xplaln Ihe 
ll!.'ht~ and bUllons on the small 
Icir'\ i~lon ('Onll"ol h .... ud. 

"\\'II"'n they all lighl up, It 
m",r1n'" It'" mc-".~cd uo," she 
said. And she knrw which hUI. 
tnn would remedy Ihe prab­
I(>m. 

. The computt'r can anah7.e 
rn;llh problpmlf quickly tor 13 .. 
~t'ar-olrl Ann I!.nd _\h~. ~ulher· 
bnd Mid Ih(> Niil,n!:: [I'alure of 
thr co:npull~r Iypewritl'r In hf'r 
k:r('h('n c:lme in hand\' when 
~hl' II-M prcpar:ni! a I!nn pa. 
per for a nlghl·school course 
in comput{,nI, 
~Ince the sYSlrm rf'tains 

onlv the last Ililns: typed in B 

C4'rlaln $paC'(', she ('Bn simply 
go back and Iype O\l'r error<, 
Ih{'n d irect Ihe computer to 
reprint, produt'ing a perfe<:t 
copy, 

:'IiI"'I. SUlhrrland, a home 
P('I'lnomiq, l\1~0 plans to pro­
gram rf'c!pr:>"\n'O t ~(' r.':,"'l lr.e 
!if) line can call for one from 
thf' memm)' bank w:ume\er 
shf' nl'Nl't It. 

"II won I hc l on~ unlll Ihe 
Mmpuler ..... 111 mo IAklnlr ('are 
of thf' hookk("epln~ f'Jr our 
hnu..choid, " :'lIes, Sutherland 
M id. 
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Junk Computer 
andy About House 

lAP) Som('1 "\\1\<'/1 thl'Y all light Ull. it 
S:ilhl'rland brou~ht ' nlf'"n', Ifs mcssed up," she 

.-,- ·:--':hr nrli('(' is now r('· ~ald. ,\nd she knew which hut­
hlm:t('c In h1s l lo" would reml.'dy tht' prob!t'm. 

~:~~:~I~:~';;~~~ ehann('ill on hl~ The computl"r can Itnab7.e 
t( typln(i pnpers for his math problems qulckl)' for 11· 

helpln,: hls children ),rar-old Ann and ~lrs. St:thl'r-
tht'lr hom('\\ork. ! land 5aid Ihl': ('(jIlin:; f,'pluJ'(! "r 

Sutherland, a computer dl'- tht' rnmpu\t'r I)'pewrilo-r m hf'f 
signer for W('~ljrot:hou~(' F.1ce. kilchl'n CRrnc in handy wMn !<hc 
Uic Corp., bou::ht I.l.'mr ClbsolNI" WiUI prfparin: II tcrm r<t;>t'r (.)r 
pans from t~(' C'flmpany and a nI(;ht-school course In compul­
built Echo 1\', an e\crlmnie ('n. 
('('Imr'Uter for tWIN' opt'ratinn. in SineI' the ,~st('m retains ani), 
thE' basement o! his homf' .. the lalit thillg t)-p4!d In a ('('rlam 

It took Jim 'i~ months to d('-, 'p8e<:, 'he un simriy 1>0 back 
siJ;:!! and build Eeho IV. housed: and t~1X" O"'l:'r ('rT'OMI, then di­

\\hil(', cahlnet along (\~t" r<'Cl the ronlputt'r to «print 
ot hlS bavme-nt work I . < , ' 

Sirxe h~ complt'lrd It producmg a pt'r.ect COP)· 
, ut thrff yc.1N! al;O, h<!'s h<-fon )jrs, Suth<:rland, a home 

busy writinl> p~ams to maY-I" ~mist, also plans to I'm­
II. operate \-arious applianres in' gram rt'Cipcs into the m.lehine 
h~ home. I I() IIht' ean call for one from the 

"The rt'ltl fun of '" homt' rom-, . b nk h ,h. 
plltt'r," Sutht'ri.lnd 'a)"5. "is ' mcmor) a Yo t'ne\"t'r 
when you can lie Into tht' arpa.~ nl!('(il h. 
ralUs you're usin;:-." "ll won', .be long until 1!lc 

"For Instanct', I pilln to hook: computer wll! be taking: c"rt' of 
up the tele\·\slon picture tubt' to: the bookkeepIng for our oou>le-

· 1M system so that Echo can hold," )1". Sutherland said. 
· communicate with the family 

through an unused channel." he 
explainl!d. "On school niJ:hlS. 
the sct will switch 10 thnt chan-

a t"cr!aln time and re· 
children to go to tx-d." 

thr<:e chlldrt'n, Includ· 
4-yt'ar-old Jay. arc ll'arnlns: 

about computrr (lpt'rauohl 
through their rathe-r's hobby. 
Sail)', 9 was able to explam the 
lights and buttons (In the small 
television control board. 

• 
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FROM OFFICE 'JUNK' 

Builds a Computer 
For Household Jobs 

PI'M'SBURCH, PA. (AP)-Some old junk Jim Sutherland 
brought !lome from the office is now regulating the furnace in his 
home, selecting channels on his television, typing papers for his 
wife and helpin; his children with tbeir homework, 

Sutherland. a compU!er dc-
sign<:r for Weslln1;house Elec- plain thc lights and bullons on 
trle Corp., bought SOllle obsG- the small television control 
letc parts from the company board, 
and built Eeho IV. an elec­ "Wben they ali light up, It 

mean's iI's messed up/' she 
said. And she knew which 
bullon would remedy tbe 
problem. 

tronic computer for home oper­
alion, in the basement of his 
home. 

II took Jim six months to 
deSign and build Echo IV, 
housed in a white cabinet ::lIong The compute!' can analyze 
one wall of his basement work math problems quickly for 13· 
room. Since he completed it year-old Ann and ~Irs. Suther­
about three yean a&o, be's land said the editing fed.ture 01 
been busy \\Titing programs to the computer typewriter in her 

I
make it operate various appli-
ances In hiS home, k.ilchen came in handy when 

~he was preparing a term pa­
"The real fun of a home per for a night·school course in 

computer," Sutherlalltl says, computers. 
"is \~hcD you can lie inlo the Since the system retains only 
apparatus you're u~iDg." the last thing typed In a ct!riain 

I Hl-'or instance, J plan to hook space, she can simply go back 
up the television picture tube to and type over errors, then di­
the svslem so that Echo can reet the computer to reprint, 

\conllTlunicate with the r .. mily producing a perfect copy, 
throur:h an unused Channel," he Mrs, Sutherland. a home 
explained. "On school nights, economist. aim plans to pro· 

I the sd will switch \0 that ehan-! gram recipes into the machine 
rIel a t a certain" time and reo ' so she can call for one from Ihe 

• ml'ld !.he ehildren to go to bed.'" memory bank v.henc\'cr she 

j 
J i III • s three children. in- needs It. 

eluding 4-year-old Jay. are "It won't be ICIflg until the 
learning about computer oper- compuler v.;U be layjng care of 
311005 through l.heiT falher 's the lxlokkeepmg for our house­
hobby. sally. 9, was able to cx- hold," Mrs, Sulherlaru1 said, 

/ I ------, 
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:Fashioned From "Junk" Is 

It took J!m ,:x "'on!h~ to dl"­
.qm and build Echl) IV, hou~td 
in /I ' \'hUt cltb:ne, Ilm~.2 ont 

• 
wall of his b.UtUlf'"n: work room. 
SinCt he co",pl£"l~ :1 about 

I lhree ytar, .120. hc's bttn buey 
\\ril in~ procrilnlC [1\ mlkt it nil' 

Icratc varjou~ applillnct~ in hi. 
hom('. 

• 
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Old Junk Runs Appliances 
• .By JA CQVEU:<E S.WDER pen 1o, hi, "if, ,,' hdp'" "",, "'0.""" I .. , '''on,> op. 

• 

• 
• 
• 

Auodated Press Writer , his children with their hClmc- cralil'fI. In tht' ba~('nwnt of his 
PITTSBURGH (AP) \l'ork, home, 

Some old junk Jim Sutherland SUlherhnrl, a Comrlll!er fI,.. It Ir>elk ,Jim ~ix IIM!!h_ tt) 
brought home from Ihe efhce Signer tnr \\'e~tinRhl)U~e Elpc- dcsis:n ;(n<l bui],J Erh" 1\', 
is now rcgul.:U1nf! the furnace lri<: Corp" bnu~hl snme ohl"n- h<lu~rd,~.1 "MItf'I,";(t>,nr' illnr~ 
in his home, seleclinl;' ell,mnt'ls lele part" fr.lm Ihl' cClmpanv 0/1(' wall ,,' h!~ bil-("lWr.1 ~"rl; 
on his t(!h~\'b:hn . t~-ping p.l· and built Echo t\', <In clec:'- r('l(,m. :;',n"1' he ~"lUrlr'rl1 Il 

abou! thrr" \e"'f~ a~". hl"S 
bern hll" ·.If ,;: yr' I:'",m~ hJ 
m;tLe II ,!,{[ .. rt' \drWI,lS dlr,I,. 
alk"c' in ' - h·,rll 

"TH!:; IU.,\I, IUD "r 3 h"me 
cnmPllrf't,' ."u'L"r!.ln<.! UI'S, 

"is whf'n , '1.1 ""n III" lOt,. Ihe 
appaf.Uu~ .I,'ure 11,111":. 

"Fnf ill,r .n, ", I rt.1n 1'1 i;<-,n/.:. 
up Ihl" tf'[('\"J~I"" rwlurt' l\jt~ 
to Ih" ~I'~lt'm ,0 IIIdI b .-t,\) C-Jn 
commUmrol!e \'lIh Iht· r;rntl~· 

Ihrf)u::!h itn unu,/'d ,-hilllrtt'l." 
he ('Xp]ollnt',J "On ""h,,,,] 
nh!hts, Illt' ~rl \\111 H,"d, 1'1 
1h31 rt,.:Innf'] .l! .. (""n.lln IIIne 
and rt'rnlr.d Iht' ellllliren 10 ~f) 
to bcd." 

Jim 's thl(," ,·hlldr.'!· indud. 
ing 4-I'cotr·"ld ,I •• y " •• rn· 
ing aboul "IltnrU! 
through Ib"lt f .. 

"'IIU:\'''' 
h"bby. 

S<llh-,!I \Ia~ ahle 10 exr1.un the 
hl!ilis and buttons on the small 
tele\·i~i.,n c(lnlral bo<!rd. 

"When Ihe'l' all Iie:hl up_ it 
ml'ans it's m~sed up," "he 
,did, _\l1d ~he ~n<'" Ilhldl but­
IOn Ilou:d rem(-dy thl': prub­
lem. 

TilE ('O~lPl"fm Coln ana-
1.llt' math problf'm~ Ql1wkl.I' 
for 13--I~r-old Arm ;illd :'lIn:. 
Su:h..-.rland ~;ud tlte Nil,", lea­
ture I,f the' ("omputt'r I~pe­
Wrtlf'r In her kiteh!,>n carne In 

hand\" I':'{'II ~ht' \'<lS prt:lldnn~ 
a lI'frll parer for a nl,hh,('hool 
coo!"!'e In rtomputl:'.(.s. 

='in('e the snlt'm rt'!ains 
emh the IdSI thinS: 1,1 red 10 <I 
('('r'\,lln Slo.lce, jhe ('<In ~Imply 
I!I'I bdc:k and ! ~-PC nlcr errors, 
then d,fect the computer I " 
!'f'print. producing a perfect 
t'opv . 

. \lr5. ~utherland, 3 hnme 
eCllnOmi~I, .llso plans tn pro­
/!rilm rC\"lr('~ into the tndchme 
1o0 ~h(' ('an call Inr on .. from 
the lllf'mUTI' bank "henel'cr 
~he nct'd ... II, 

• 



• 
SAYRE.ATHENS, PA. 

TIMES 
D. 8,335 

JAN 2 3 I ~'/:J 

Old Computer Parts Organized to Help Run His Home 
a. JACQUEI.L'ir: SNYDER I "olume from a portable oiled walnut I trol board. 
_ control board. "When they all Ii~t up, It mean's 

· . BURGI! (AP) - Somt' old The children are learning about it's messed up," she said. And she 
Junk JIm SUlhcrl:U1d broul:ht home- computer operations throuJ:h theIr knew .... hich button \\ould remedy the 
from the oUlce Is now rC';:ulalms: the falh cr's hobby. Nme-year-old Ann problem. 
fUrnl.ce In, his hom~, sclectm~ chan- was able to explain the lis:h\s and I Jay Is Icamlng to leU time from 
nels on hiS ,lclc\'1510n. I~p!ll:: term buttons on the small Icicl'ision con- I the flashing lights of the fOOl-long 
pap('r5 for hl5 Illfe and helpmg h~ 
'h~ with their homework. 

land. a computer drsilmrr 
for 'e!i linghousc Electric Corp .• 
bought some Obl>Olete parts from the 
rompany and built ECIIO IV. an 
Electronic Computcr for lIome Opo 
eraUon, In the basement of Ins split. 

, Ie\'el home in suburbOlin Plum 
Borough. 

It look Jim six months 10 rlrsign 
and build Echo rv, housro in a 
white cabinet alont; onl' II all of his 
basement work room. Smce h!' rom. 
pleted It about three )'urs a:;:o. he's 
be-c!n busy wrilin~ prOframs to make 
it operate Various ;pplllnc(,5 In his 
home. 

'. r('.1 fun of II hom!' com. 
pu Suthrrl;nd SOlly.. "is wh!'o 
you n tie into the apparatus ~"OU're 
using." 

"For Iflstanrc, I plln to hook 
up the IclcI']sion picture tube to Ihl:' 
system so Ihat Echo cao communi. 
cate \lith th" family Ihrou~h an UI1-
used channel," he C'xpllllncd. "On 
school nillhts. the set will swilch to 
that chanflcl al a certain time and 
remind the children to go to b€'tl." 

Jim's family - Includ!n~ four. 
year·old Jay - alrrad~' u~t"S Ihl' 
computer to lurn their telcvislon 00 
and off, $eJect channds and re~late 

• 
• 
• 
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Family's Computer a Maid 
And a Trusted Companion 
By JACQUEI.JSE SN1'OER 

AMoellltoo P~ Wrller 

PI'M'SBURGH (AP) - Some 
old junk Jim Sutherland brought 
home lrom the office la n1,)W reo 
eulaUng the tw-nace In hi. 
home, aelectlng channelll on hla 
televt.lon, t)'Plng papen for hili 
wife and helping hI. chUdren 
with thei r homework, 

Sutherland, a computer de. 
lIlgoer for WuUnghoulJe Elec. 
trlc Corp .. bought lOme obliolete 
pan. from the company and 
built Echo lV, an e.Iectronlc 
computer for home operation. In 
the basement of hili home. 

II took Jim .Ix montbll to de. 
algo and bulJd Echo IV, housed 
In a white cabinet a long one 
walt of his basement work 
room. Since he completed it 
about three yeai'll .go, he'. been 
bUlly writing prograna to make 
It operate varlau.. appliances In 
hia home. 

"The real fun ot • home com. 
puter," Sutherland aaYI. "II 
when you can Ue Into the appa.. 
ra tus you're uMng." 

" For lnatance, I plan to hook 
up the lelevl.lon picture tube to 
the .YIJtem .110 that Echo can 
communicate with the family 
Ihrougfi an unused channel," he 
explained. "On IIcOooI nlghtll, 
the lIet will IJwitch to that chan. 

nel at a certain time and reo 
mind the ~hlldren \0 go to bed." 

Jlm'a three Children, InChld· 
Ing 4-yelU'-0ld Jay, are learning 
about computer operallol1.l 
throu,h the!.r tath",', hobby. 
Sally, II Will able to explain the 
Ilghu and but\ons on the IImalt 
televilion controt board. 

"When they al1 Ught up, It 
mean'l WI melllfl<l up," ahe 
laid. And .he knew which but· 
ton would remedy the problem. 

The computer can analyze 
math problems quickly for 13· 
year·old Ann and MI'II. Suther, 
lalld laid the edJtlng feature of 
the computer typewriter In her 
kitchen came In handy when Ihe 
WlLI preparin, a term paper tor 
a nlght·t-chool COUI'llfl In comput. 
'D. 

Since the Iy.tern retains only 
the liLlt Wnl" typed In a certain 
llpace, llhe can .Imply go back 
and type over errol'll, then dl. 
rect the computu to reprin t, 
producing a perfeet copy. 

Mnt. Sutherland, a home 
economllt. allO plan. to pro­
gram reclpell Into the machine 
110 ahe C:llI call tor one from the 
memory bank whenever ahe 
need. It . I 

" Il won't be JonI' unll l the 
computer will be taking care of 
the bookkeeping tor our hou/l.e ' 
hold," Mra, Sutl1er land laid. 

narrow walnut "clocks" installed 
throw;houl the! house. 

Thc compuler e\'cn helJl5 !hI! 
school·age Sutherlands with their 
homewor:" 

It can analyze math problems 
quickly for 1:l'~' C3:--()ld .\nn and ~Irs. 
SuthC'rland s~ilj the roJlm:: f(':lture 
of Ihe ccmpuler typewriter in hcr 
kitchen camC' In harld~' 11'''''n she II as 
prep:lrin~ a tenn pap"r for a night, 
school ccursc. in compUlC!rS. 

Since Ihe s~'stem reulns only the 
last IhiOS! !htlt was Iyprd in a cer· 
lain space, she could ~iml)ly 20 back 
and tyTK' O\'e!r crrors. tnrn direct the 
compu!!:'r to rt'print , producing a per· 
fect COlli'. 

Mrs. SUlh('rland. a home econo­
mist. h:!.s m:('(! Fcho's r('nrinliol[ 
capabililirs to atidrf'SS labels and 
prepare Inrill'tions. Sb{' al~o plans 10 
nrom-am rC'CiJ"'s IntO tht' machin/.' 
so she C1n CflU lor one from Ihe 
"'!'mary bank whenever she needs 
II. 

"It won', be 10nEt unlit tht' com· 
nut".. " ill b<' t!lkin!! Cllrf' of the 
hnol<k""",nC!" ror (lUI' houschold," 
Mn. Sutherlantl ad1e1. 

She Si\~'s ht'r job "lakM a Rood 
tical of my lime C'3C'h month and 
I'm lookinlt fnrward 10 tlje computer 
Ivpln.:: 00\ chccl<s. krt' ... ln~ In 
itC'mi7"!"! l'r<"'nunl of C"""'mitur(,c .'ld 
rI'CO"1",I',! th" ... ':"" ..... ~ net'd<'<l lor 
inCf"l"\c tax rul1J"O"es." 

I 
"Sinrt' il (':">1"\ ~lI"'trllcl IIrcurlltc1v," 

she explalnl.'d. "I \\111 n('ver J:et 
another note fro"Tl the bank say· 
ing my account Is o\·erdra\\'n." 
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: Home Computer In Basement Can Come 
, [n Handy, Pittsburgh Resident Says 

PITTSBURGH CAP) - Jim!could simpJ}' type o\'er f!rrors, tforttasts. inventory groceries 
• Sutherland's been tinkering w-ilillhcD direc~ the computer to re.,and make up shopping lists. 
I junk in his ba5emCnt (or about print. producing JI. pt"rfCC!t copy., But \\riling programs is very 
~ fOUf years now and he's created, "it ..... on't be long unul lhe .time conlouming, allhaugh once 

a monster·but a useful onf!. 'computer wiU be taking car.e of written they S8\'e much time 
A computer designer for West- the bookkeepin:: for GUr hOIl5,-,",and energy, Jim says. 

ingholl,;e Electric Corp .• JIm hold," she added. It " 'ill keep' He S8~'5 it \\;11 take at lellst 
bought some obsolete J'I<lrts from records of eXpt"nses for monthly ten years to bring ECHO lip to 
the comp3ny Rnd built ECHO budgels. write checks and rettlln ilS full capabilities. "Bul iI's my 
IV, short for Electronic com'lreeords for income ta.O( purpoSE's. hobby. I cnjoy it," he says. 
puler lor Home Operation, Jim sa~'S he hopes to pro&ram "It will nC\'er make us any 

" The real fun of a horne eom- th!! computer .10 mOllitor the money," Jim ,~dds, "But it sure 
puter," Jim sa)" "is \\ben )'n~ \\ea~~r and wt:e sbort,term has been fun. 
tie it Into the apparatus ),ou':", 
uLng," 

So, e\.'er since he completed 
the ECHO about Ihree :'e<lf$ 

ago Jim', been busy program- I 
ming'it to regulate the volume 
and channels of the famdy TV 
set, control the furnace, regulate 
clocks, and play the stereo. 

"I plan to hook up the tele-I , 
vision picture lube to the $)'.£' 

tern 5(1 that ECHO can comml' 
nlcate ...... ith the family throuF 1· 
an unused channcl," he e. ... plain.! 
ed, "On school nights. the set.; 
will switch to that channel at a l; 

, Clertain time and remind the ' 
children to go to bed." 1 

J im's three children and his 
wife, Ruth: enjoy having the I 
computer u\'e with them. Four+ 
year-old Jay is ieamlDg to teil i. 
time from the flashing lights of ' 
he foot.long narrow wamut , 

docks installed throughout the . 
bouse. 

Nlne·year·old Ann can explain. 
the lights and buttons on the ' 
small tele\'ision control board. 

"Whcn they aU light up, it 
mcans it's messed up," !hesaid, 
pointing OOt the button that 
Vr'Otlld remedy the situation. 

ECHO helps lJ.year-old Ann 
analy:r:e math problems for 
.school and Mrs. Sutherland said 
the editing feature of ihe type­
writer was u5cful in typing a 
term paper for a course she 
took in computers. 

Since the system retains only 
Ute last thing that is typed in 
a certain space, Mrs. Sutherland 
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Computer Eases Homework 

. 
j'SrrVlml in Bast'mt'nt' 

HOl/le COI/l/JlI/er 
Does HOlll elL'ork, 

Regl/la/e., /-leal 
PIITS3URGH (AP. - &>mt' o d 

junk Jim Stt1h~rland bro:tghl horTlf' 
[rom the otfiCt' is no\\' resulating 
the furnace in his homo:-, $1.'I:>e ing 
cha.'lne!~ on his tt"e\'i:-ion, typing 
papers t,lr his \\'ife and helping his 
chi'drt"l \\hh their homework-. 

Suther/and, a Compllt('r dt'sigrn' f 
for Wrstingbolfse EI('clrle Corp, 
bough' rome ()bsolell' p:!TIS from 
electronic compu:"r for home 
Ihe company and buil! Echo IV, an 
operation. in the ba5Cm~·nt of hit 
home. 

I I: :ook Jim six monthlli to design 
and build Edlo 1\ '. hOllsed In , 

, while cabir.:et along on{' wall of hj~ 
basemenl lIork room. Since hf 
comp!~'('d it aboul thret' years 8g0, 
he's be::!n busy \\Tilln~ program.~ Ie 

By J,\ CQl!U I~ E S:\' \ 'IlI;n Sally. 9, was aMe 10 explain thel Since the s}'slem retains onl~' 
PITTSBURGH (.\P) - Some II~hls and buttons on the small the lasl thing typed In a cerlain 

old junk Jim Sutherland brou;:!!! television control board. spact. she can simply go bac~ 
home from the ofrice is now re- "When they all light up, it; and t.} pc o\'('r rrrors, then dl­
gulaling the fUrnace in his means irs messed up" she/rect the computer 10 reprint. h 

" 
h.n ,,, '" h,s . producllI.g a perfect COpy, " . orne, se ccun .. c n said And she knew wtuCh but" ., 

•
viSion. typing paptn for hiS • , . lIn. Sutherland, a home) 

make it uperat.c \'arious 'app!!anCt~ 
[n hL~ home. 

··The real fun of a home com I 
puter.·· SuillO'J' and says. "Is ww-a 

'yo:s can tie ir.to tht' apparatu.;, 
y()u're using, " 

"Far IT.3l.1nce. J p~;;,n to hook Upl 
the :.e:e\is.ion picture tube to :rocJ 
E:\'stem HI Ihal Ecl:o can COm •. 
mur.ica'e lIitlt the lamih' ~1lTW-:.: 
an ur.l;s~d Cilannel.·' he explainoo 
"On s ... l1ool nigh:s. tr.1!' S£.t will, 
SlIi!c:i 'I) that charr!(J lit a C~L~ 'II" 
tiOle .. r.d rem!lld the children I, :,:" 
10 bed." , . 

- and ht'Jpmg hiS childrt'n ton would remoo) the problem.leconomist, also plans to pro. '1 
With their homeWOrk. The computer ~an analyzelgram recipes into tlte machinel ' 

. math problems qUickly tor 13-/ ' 
signer {or \\ e.-Iln:;-loll:.e ec.. . . . . . , . Sutherland . . a, COlmpUlerEI"'/\.ear.Old '\nn a'ld ~Irs Suther. so she can caU [or one {rom Ihe • 
Irk Corp,. boU~I, ~ome obsolete lan<.' satd the fr,ilmg,rcat:-,re o( mcmolj' hank whenl.!ver shet", 
arts (ron Hu~ company and I~e compuTertlpewrlIer In her needs it., r ~iIt Ec~o IV. ~n electronic k!tchen camc,,1n handy when she "U won't he lon~ unt il the I 

computer (or hl)me o]X'tation. in \\a~ prepann .. a Term. paper [or/computer will be takmg care ott 
tlll! ba:.ement or hiS home. a OIght·school course In compu!· Ihe bookkeeping lor our house. , 

ChIJdl"('n Le:ltl! Operation 

It look J im sl>;: months to de'r~ hold, " Mrs, SL~th~rland said..:.- ...u 
sign and bUIld Echo IV, houst'd 
in a white cabinet a/on~ O'~ 

Jim's three children. includtnc 
j'cOir-o!d Jar, are learning ab." , 
computE'r operations through til!.r 
(ather's hobby. Sally, 9, \\'as sb'~' 
to cxplain Ihe /lghts and button! "n wall of his bal>emCnt work 

room, Since he cornplcted il 
about thrcc rcars a!:o, hc's I)ccn 

4iSY writing programs ,10 OInk" 
rate \'ariOUS appliances In 

. lome, 
" The real [un of a home (.'Ont. 

puter," Sutherland saYl>, 'I~ 
when you can lie into the appa, 

I ralus you're u-,>ing," 
"For irut3nce, I plan to hoo;'; 

•

e television picture tube to 
s)') tem 50 that Echo r:m 
unicate \11th the ramtJ~ 

throuGh an unu-..ed channel;' III!' 
explained, "On ~(:hool nt~hh. 
the iN Will sw Itch 10 that chan. 
nel al a certain Itme and Jr', 
mind the chllJr('n to :;0 10 but. .. 

•

'S three chiklren, Includ. 
·year·old ,Jay. arc lcarmn;:/, 

a UI computer operallons 
through their falher's hobby, 

• 

the Silla I telel'ision control board 
"\\lien they a!1 light up. 

mean's ifs messed up." .~he F.,,:i.l 
And she kcew which btt:l()n ll (i(1 d' 
t"j! ffif'dy the problem. 

The computer cnn a."Islyze m .. :h 
, problcm~ quickJ~' for 13'.\·e3N' 'I 

Ann ar.d \Irs. Su'herland said Iii 
, editing fea!ure o[ the compul.('­

typewriter in her ki:chen came 1:" 
I handy nhen she was preparing a 
· ttrm pape!, for a ' night--schG<l/ 
, COurse in computcrs. 
• Since Ihe sysIPm retalr,s only ti-e 
J la.s! thlng ty~ in a cE'rlail! sptICt'. 
· she can !imph' go back and typO! 
- over ( !TOrs. then dm:ct the com. 

putE'r to repnnt. producing a ~r, 
teet COpy. 

• ~I rs. Sutherland, a hom e 
; economist, also plan;; !() progra ml i recipes into the machine so she' can: 
I call [or olle fro m the memory bank: 
f wh~nc\'(:r ~he neeris IL 

"It won't be long until Ihe com. 
puter \I ill be taking care of the 
bookkeep!ng [or our hOUSehold," 
Mrs, SuLlw!rland said. _._----
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)pcrates His 1I0lll e / \ 

Designor Builds Computer 
With Junk, 0 bsolete Parts 
PI1"rSBURGIl CAP) - Snme "The !Tal fun (If a hom(l eom- Tht compul~r ('ven help!. the 

Id junk Jim Sulhf'rlAnd hrou~hl pnter," SutherlBnd &ay~, "Is ~chool'<ls:e Sutherlands wllh 
orne from the office is nnw Ilht'1\ )"ou can tic Inlo Ihe ap. Ihrlr Itonlework. I 
egu]a!ln.;: Iht' furnlll'e In hi~ paratul you're uslllg." It elln nna!yte malh problems 
orne. s(']eetinlt ch:ulIIcl. on 1115 "For inslance, 1 plan to hook quickly for 13,year·nld Ann and 
eievl5Jon, I ~ pins: lerm papen lip Iht televlsl'"l picture tube to Mrs. SUlherland said the editing 
or hi. WIfe kIld h!'lpln~ hIs ehll- lite system 10 thaI r;eho elln fealure of the computer type. 
ren \.lith theIr homework. rnmmunicate \Ilth Ihe tamily \\'rilf'r in her kitrhcn came In 
Suth('rlliOlI, II C"ompull"r dr· th\"Oll~h lin ~I,nu,cd channl"l." he hantiy when ~hr wa~ . preparins: 

is:nt'r tor \\"1'~tl'::llml~1" E:I'Clrkll'\PIIlI1l('d: On $dIM] III;:hl,. a Icn:l I'al'tr {or 1I ms:ltl·5chool 
:orp. OOUI:1II' - l>ome nb~oll"l" Ihe ~el Will Slnl~'h to Ihlll dnan· eom .... e 111 ('ompu\l'n. 
larts (rorn thl! C"Omp;IIIY anll !\('I ;II a {"ertam t:me Awl r~; SI1lI.·e IIII' ~~ .\rll1 rrtlli' ~ only 
wilt E("I10 IV, An t-:lrrlmillc mind ,Ihe ('\l1ldrfOLI lo.co 10 bl'd Ihe IIl~t tllIn:: Ih:1\ \.IU 1)"IlI'd In 
~ompulcr for ilomt' Opl'fllti(ln. Jim, lamUy-hl('lmhns: f!l\ll" 11 Cl'flalR ~pal'(', ,he ('Ould ~Inl' 
n It-e b:1~('melll of his ~!lllt, )·r.lr·(l11I Ja)·-.. hc;\dy 11'1" the ply j:1I h.1Ck nml 1)'1'"" Ol'l'r fOr­
el'e! home IR liuburh.ln Plum ("(IIl1l'lIlrr 10 lurn Ihrlr 11'11"'\"JsLfIll I"fl"~. Ihl'n (fIH't·t the coitlpull'r 

801"011,:11. ~m IIUri off, ~l'lrct ('hannl'l. illlfllU .rprllll, produdug :t prrlcct 
It ,ook J ln I' n u,' , Ir. l't"~ul:tte \'o)umr flom a J1nftable COI'}·. 

1 S" 10 IS n ( olll'r\ walnut {"ont '01 hO"lrd 
,Ign Inti hUlld Echo IV, h(lU~f'd Tho chilrlrell a at"e 'Ir;;rlllm: l\ln. Sutherlnlld: a h.ome ceun­
In a \lhlle cablll"t alllll~ Ollt' "hout com putt' r opet""tIf)U~ onllst. 114t~'h"d l'.dm s N!prinl­
\10111 of Ius ha~cmrnl work room. Ullou";!h (hpir fathl'r's hobln'. hI!; C"ilrabdlliu to lIlhlreu iab(ols 
Since he complN('d It about "",. ) .•• 011 \ h' " :U1d prrral"e In\"1I;IIL!ln~. Shn III· 
h h • h h " ,. "l._ ( . nil \\a~ n e n I I 

t rf'~ ~tars a.!:l), e s I'l'n u~y ('\J1I,lIn lit .. h!:ht~ ilI1I1 bullon<; on ~o I' an~ to 1'l"o;;I",lIn rt'I'I['('$ n· 
.... rlIIlIR I'rn:;r3m~ to ", .. I.e It 1l1"lhl' Jmall tcltrl In . Itl'ol ,!1) titp nlad,hl" 50 sire r· ,11 ('all 
('rale , 'anou) 3J1J1hancu In hi~ ')("I;ml. ~ n co I ror 0111' from Ihe ml'mory bank 
hunlt . "Wht'n Ihey all lls:ht up,1I whentver she n('etis II. 

IIIt.HlS Ir~ Inl'~~td UJl." ,h", "II won't bl' l"llf:: lIlttil the 
I.ltrl. And she knew \.Ihll'h but_ rumpUll"'r Will be Iill;ln>; ("are of 
ton I\Quld remedy the probtClm. Ihe 1~~l.r<:'JlIn::: for OUf h(luse· 

,Jay 15 learnlug to lell time h01<l," ;\Ir.<, Sulltl'r)a",l Bdripd. 
fl"om the flashing lillhls of thl' She ~a)'~ her job "tal;es a 
foot,long n a r row w<llnut ~ood dral of my HOle t"olch 
" clock.';" Installed throughout mOlllh and 1'm iool..ing rorward 
111", hnuH. In Ihe compu\l'r t)"ping oul 

rll'!eks. kef'pinl; an \temlltd .Ole · 
C(luot of rXI'''nthlurl"s and re­
cordin.!:" the e"JII'n~u I'eeded tor 
tn("ome tax purpo~e~." 

"'Since It can sublrllet aeeur' 
alely," she rX{llainl'ri, "1 will 
Ol'\'cr ~CI anothcr noll' from the 
bilnk ~ilrin;: my aecounl Is 0\1-

J~r; ~,: ,::;;0 

'U. ful ¥onstee Has 
Place I n Fnmily L ife 

By JACQUEr.I ~ I~ s:-. ,'urn 
'\ I>~oc:l~le", I' rc~s \\ ritt'.I" 

I'ITI'SIU";IIGII (1\1') - ,lim 
SUllled:ln!! ha!> het'li tlnkel'inl! 
with junk in his ba:'cnlCI\( for 
about fonr ~'elln now and he 
h!!); crcutcd a monsl!"r but II 
useful one 

A cam puLl'!" d('~i~n('r for Wcst­
In~hnll~(' EJtorlrit Corp. Jim 
bou;.:ht ~Olll<' oh»f'lk\c pllrh frum 
the company 110.1 hulll r ;0 
IV, ~hMt (or EI(!tlronlc Com­
pUU,r fOf 110111(' Ollcrlllion. 

",.11(- rr;ll fun of :a home com· 
putt'r," Jim ~a>'l<. "I~ \\'hen you 
lie it mto Ihe 1I1lllaratu~ you're 
using," 

So. r\"N ~ln,·(' he ctlllWlrlcd 
Ihe !-;CIIO aboul three ),l'Hrll 
ago, Jim· .... he!'n b\ls~ IlrOIlTnm­
min!: it to r('-:tuln!r the volume 
and channcls or the (amil)' TV 
set. l"tlutr.,i \h,. furnace. r(':tubtc 
c1ol'k" ;Hld pin} th(' ~It·n·o. 

'"I 1'1:01\ In hook 1111 Ih(' U'Ie· 
"isio'l ,.irtllr(' lu\1(' III Ihl' ~)':;' 
tern ~o that ECHO can eomnm· 
n1call" 1\ ilh the (amily lhrou/:!II 
,In unlh('d channd," he expl3in. 
cd. "'(In .. chool uip,illJ, Ihe set 
will .w Ilch to Ihal chpllI'l"l at a 
ccrtlllll ti1l1e and l'('mind lhe 
chilrinlL 11,1 ~IJ to Iwd" 

Jinl'); three 1.'\111111'('11 ami Ills 
wife, lIuth, enlo\" hll\"lng Ule 
conlputrr \t\"c wlh thcm. Four· 
ycar-old Jay is Irarnln~ to tell 
time from Ihl' nn~hin:: Ii;;ht'l o{ 
the l"ul·lIm;! n:trw\\, walnut 
clocl.~ insl:tllf:d thhlu,hout the 
hous('. 

1\!ue·ycar·old Ann cOIn ('~lllain 
the lI):hts and butluns on the 
small Icle\'i~loo C1mlrol board. 

"\\"ht'O the)" all li/!hl up, it 
mean .. ,I'S me~ .. cd up," she sllld, 
Imlnlm!! OUI Ihe bullon that 
\\ou1(\ 1'l'lIIedy Ih ... situnllon. 

ECHO h"hl~ 13·)"l'll'·0Id Ann 
anal}'tc math problems (or 
Sfhool untl Mnl. Sulhtr1:lOd said 
the rolitln" fl'aturc of the type­
wrikr \\3~ u .. dul in Iyplng a 
term Ilapl'r Cor a l"Ourse she 
1001; in comllulcr!<, 

Si"ce th~ sy51em relalns ouly 
Ihl' I;\~t thln~ Ihut h typed in 
II c('ru.Ul "I';ICC, ~lrs. Suth('rland 
enul.1 simJlh' 1~I,r ol"cr errorl, 

.lIr'd Ih!' ~(·rtll'llll"'r II) r~· 

print, pro:lueing a pcrlccl copy, 
"fl won', be loor: unlil Ihe 

COTnj)utl'r \\111 be I:Ikill'-! <:-are o( 
the bouhl;cc!,illr.; for our hllll~c­
hold," !\hc addl·d. II ... 111 kc~p 
r<-:c()rd.'i of C)(Jl<-:nM'S ror monthly _ 
b\ldgel~. write ehel'ks anc! relain . 
records ror income lUX pur;loses. 

Jim say~ hI' h'lnc'l 10 pro:;ram 
Ihe compukr 10 moo' the 
WI'OlUu'r UUc! i~'ue short·term 
forC<'nlots, 1O\'cnlon' 111'(1 "ies 
anti make up shup.,inu li1ols, 

But wrltin~ programs is \'ery 
\lml! eon.~umln:::, allhou~h once 
wrilum Ih('y ~a ve milch l ime 
nud ('nrr.!:),. Jim 5a~·5. 

lie says It will Inke at lea~ t 
11'0 y ..... , ... I ... IIrlll:: l" I 10 
its full eUI)nbUilics. "'But it's my 
hobhy. f cnjoy ii ," he says. 

"It will never m:lke us any 
motley." Jim ndds. "Uut il ... re 
'Ils Wo'''' r,m ,. J ---
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Old Junk Turned Into Handy Home Computer 
PI'ITSBURGH (AP) _ Some Irle Corp., bnughl some ObsOICICI300UI three years al;O, he's 1>CC"11hC s~~lcm ~ that f;cho can aOOtIl computer oflt.'riltions 

oJd junk Jim Sutherland brougllt parts from the company and hu~y wrlling programs to mal.:c;rommunh.:ate \\1111 Ihe family through their falhl'l"s hobby . 
• ,omc from the office Is now rc- buill Echo IV, an electronic it Op<'rnIC wlrious ;tPIlUan(.'Cs In 1lhrouf:h an unu.sC!d channcl," he Sally, 9 was allie to cxplilln the 
gulaling the [umace in his computer for home opcrtllion, In his home. Icxpl:lInrd. "On school nights. lights and bullnos on the small 
home, ,selecting ch:lnncls on his the b:lscn1c~t Of. his home. "The, I"(,;.11 run or a hom(' com··lhf' Sf't will sWItch to that chan. television control board. 
tcleviMon, typmg papers for his It took Jim SIX monLh.c; to de· putrr,' SutherLand !<.ay~, "Is, ,. . .. , ., 
\\ife and helping his children J:Jgn ,and build Echo IV, hou"cd when you can lie Into the arpa. n,:\ .tl a cc;rtam lime and n;: '\~en ~hey all light ~p, it 
with their homework, In a \\hile cabmel along one ratus )'Qu're using." mmd the chlJOrcn to go to bed. mc;!n s Its messed up, she 

Sutherland, a computer de- \\all of his ba5('mcnt work ..... or InstanC(', I plan 10 hoo\.;. \ Jim's lhrre children, \nclud· said, And she knew which but· 
l!i lgncr for Westinghouse Elec· room, Since he completed It up Ule televbion piclcre lube lodn, 4y'ar,01d Jay, are learnlng'!on would remedy 1M problem .' 
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Tinkering Designer Builds 
Computer to Run: Household 

ECHO helps Ann ana· 
Iyze m.'llh problems for 
school and "Irs. Sutherland 
s;ud thl! editing feature of 
the typewriter was useful in 
typing a term paper for a 
course she took In computers. 

PITTSBURGH (AP) - Jim 
sulherland'sheen tinkering 
with junk In his basement for 
about fout years now and 
he's creal~ a monster -
but a useful onC. 

A computer designer for 
Wesunghouse Electnc Corp .• 
Jim bought some obsolete 
parts from the company and 
buill ECHO IV . short for 
Electronic Computer for 
Home Operation. 

"The real fun of a home 
computer," Jim says. "is 
when you tie It into the ap­
paratus you're using," 

So. ever since be com­
pleted the ECHO about three 
years ago Jim's been busy 
programming it to regulate 

I the volume and channels of 
I the famil y TV set , control the 
! furnace, regulate clocks. and 

play !he stereo. 
I " I plan to hook up the 

television picture tube to the 
system so that ECHO can 
communicate with the family 
through an unused channe\''' 
he explained. "On school 
nights. the set will switch to 
that channel at a certain 
urr.e and renund the children 
to go to bed." 

Jim's children and his 
wife, Ruth, enjoy having the 
computer live With them_ 
Four.ycar-old Jay is learmng 
to'tell time from the liashlng 
lights of the foot-long narrow 
walnu~ clocks installed 
throughout the house. 

i\'ine-yea r-old Ann can ex· 
plain the lights and buUons 
on the small televiSion con· 
trol board. 

"When they all light up, it 
means it's messed up:' she 
said, pointing out the button 
that would remedy the 
situauon . 

£ince the system retains 
only the last thmg that is 
typed in a certain space, 
~Irs. Sutherland could simply 
type o\'~r errors, then direct 
the rornputer to reprint, 
prodUCing a perfect copy. 

" It won't be long until the 
computer will be talung care' 
of the bookkeeping for our 
household:' she added. Il 
will keep records of expenses 
for monthly budgets, write 
checks and retam records fo r 
income tax purposes_ 

" It Wilt never make us any 
money," Jim adds, "But it 
sure has been fun." 
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Pittsburgh tll _ Some' old Junkl "When they all Ii;::h' Uf), It 
. SUlhl'riand broucht home-mellns it's me5.Scd Uf)," she uifl. 

the office Is now regulating And she knew which button 
fUrnace in his homt'o select- "'ould rcmC'dy the problem. 
rhannels on his telc\'hiom,; Jay 'Is lC/lrninll 10 tell time' 

Makes Home Computer 
From Electronic Junk Pile 

~or his \\'!fr from the f1l1smn~ lights of the 

I;~~~~~~~~~!:i'~bi~'d~'~'~'[:;";l·'rlh; fool·long narroll' walnut "cioek;,' PlrTSDl'RGH (AP) - Some mind the cltildrcn Lo ~o to bed." io~lalled Ihrous:hout the house. old junk Jim Sutherland hrouJ:ht Jim's three chIldren. mclud· 
I The computer eren helps the hom!' from the office Is now re· ing .·yeu-oIJ Ja)" are ll'RrniDt: 
school·age Sulht'rlands wit b gulalin: the furnace In hIS· about com puler operations 
their homellork. honle, scleclin; thannels on hll throuah (heir falher's hobb)", I 

company . ,It elln analyzc malh problems (del'ision, Iyplng pspers fDr hiS I Sallr, 9 \Ias able to explam the, " 
an Elec[~mc quickJ~' for IJ·year-()ld ,\nn and 'r d hi' h" hid III h d but b 11 O .... rauon."", 5",h.",.d ",·d ,h. 'd,·"·'!! wle an e pilla LS c L rl'n g lS an Ions on I e sma I 

b ( h 
" 

I .. ~ ... - wilh their home\\ork, lele\"Jsk>n control board. I 
.35emenl 0 is sp II· e\"(' [ealure of Iht' ('ompuler type- Wh h II r h It I 
In suburban Plum Bor',I\"ritcr in h('r ki\('licn tame in Sutherland. a computer de· .. ,en. ~ ey a II t ~p, 

. handy when she was preparing !j~er for Westln~bouse Elce· ~ mean S It S mused up. she 
JI~ 51~ months 10 de"a t('rm paper for a nighl.school tric Corp_, boul:ht some obSOiC\el 5akl • And she knew which bUI· 

an~ bUII~ Echo IV, housed eO:lrst' in eompnlcrs. parts from the company and ton would rcmedy the problem. 
a whIle cabmel alonl one \\"all' . built EchO 1\', an electronic The computcr ~an anal~-ze 

his basement IIOrit room.. Smee the system retains only computer lor home operation, in maLb problems qUIckly tor J3· 
he completcd it aboUI the Ia~t. thing that was \I·ped. In Ithc basement of his bome. jcar·old Ann and. Mrs. 5utl:.rr· 

I,~:C:- .. :c-__ ago, he's been bus~' OJ cenam ~pace. she could slm· .. t lJ.nd uid the edltin, feat ure at 
; I .:i!""p~,,~g,'-~.~. 10 make it opo ply ,0 back. and t~ pc o\'er cr· . It took Jim SIX nlonths a de·, the. computer b pewriter In her 

appliances in his rors. t~en direCt Ihe computer sign and .bulid [,cho IV, houscdjkitehen came m handy IIhtn she 
to reprmt, producm:; a perfect 11\ a white . cabmet along one was prePlfin" a term ap-rr [or 

hC)me. com· copy, lIall of . hLS basement 1I0r~ I a nlgbt.sehooi eourse : eompu ... 
"Is! Mrs. Sutherland . .1 home ceon· room. Since he completed It l'" 
ap· omisl. has used Eeho's reprint- about thrce years ago, he's been S~nce the S\'ltem retains ani)' 

inR capabilities to address label! bus)' wrIting pro;:rams to make the last thmlt'typed in I cutam 
to hook and prepare iRl·it.1t/ons. She also ,it operate. various appliances In , space, she can simply 1(0 back 
tube to plans to program recipes into'''' hiS home. '.':.'-'".,: II f and type orer errors, then di· 

,cc.- .••• :;;:: the machine 50 ~he can CI or i "The real fun of a home com- rcd the computer to reprtnt, 
_h;;,,;'~"ib~~h~",(;;n>,;m the mcmory bank 'puler," Sutherland SI}'S, "is producing a perfect cop)'. 
':: she needs It. ,when you can tic Into the appa- Mrs. Sutherland. a home. 

'"It won't be Ion;! until thc ratus "ou're usin"." 
computer Will be la\(lO; Clrc oC • eo cconomist, ~Iso plans to pro-

bookkeeping lor our house- . "Yor Instl.n~e, I ,plan to honk gram lecipes Into the machine 
~ ~b,q"E.~',;~'.~'i~.::'~;::~"'::::: h;,r~" Mrs. Sutherland added, up the (danslon picture tube to so she can till for one from the 
;, savs her job "takes a tbe s),stem so thal Echo can memory bank wheRf!\'er she 

deal of m)' lime each: communicate Ill\h Ihe family needl it. 

Ij~:~~I::i~:"~~~~~~:;1~~:;i(j l~:~~~~:and I'm lookin;; forward lhrou :::b an unused channel," he "It II-on'l be IonS! unlil the computer (rOm, out cxplained. "On Ichool nights, computer W\lI be. laking care of 
keeping an Itemized ae- 11he I~t will !Iliteh to that chan· the bookkceplRlI for our house· 

expenditures and rc· nel at a (ertam time and rC' lbold, " .Mrs, Sutberland said. 

,:,:~t~~~;:;.~~::'<:p~t~~~i~li~~t~t:~~ expen~l'S needed lor purposes." 
C.C:·.CC_.- il can ~ubtract aeeur· 

she explained, '" will 
on ne\'er gel another note fram the 

"ii;.,;;;,;~,;·';,:Co';;n'lrollbank S3yUl, my aceounl is over· 
-"'-•..• - ... _- dralln." 

e 
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unked Computer 
ow Runs I-Iome 

It Eve" Tells [Gds When 
To Go To Bed 

(AP) _ Some old junk Jim Suther­
I\'om the office i~ now regulating the 

home. selecting ch:mneh~ on his \cle­
for his wife and helping his chil-

the la~l thint: typf'd in a ce.ru.in 
space, Lhe can shnlJly go back 
:tnti trp{" O\'l~r l'rrors. then di· 
n'ct the computer to reprint, 
producing. perfect copy. 

;'lIn. SuthC!rland. a home 
economi~t. also plans kI pro­
grant recip!5 into the. machine 
50 !'ho:- can call f(lr one {rom the 
mt'mor~' bank \,'henever sbe 
n,,('ris il. 

"It .... on'l be long until the 
computer will be takin!% care or 
the bookkfi'pinl! for our house· 
bold,:' Mrs, Su~erlantl said. I 
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IHe Has Almost Everything 
'F cd Into Home Computer 

PITTsel"RGH (AP) - Some said, And she knew which hut­
old junk Jim SUlherland brought ton would remedy the ~roblt'm. 
home from the office is now re- The computer can analyze 
gulating the furnace in his math problE'ms quickly for 13· 
home, selecting channels on his!year-old Ann and !\Jrs, Suther­
tell'Yision, typing papers f(lf histland said the editing fe3!ure of 
wife and helping his childrenllhe computer tyt)C\\tlter in her 
with their homework, kitchen came in handy when shl' 

Sutherland. a computer dc-,was preparing a term paper (\lr 
signer ror Westinghouse Elec-Ia night·school coursc in comput· 
Iric Corp., bought some obsolcte ers. 
parts from the comp:tny andl Since the system retains (lnly 
built Echo IV. an eltttronic!the last thing typed in a certain 
conlputer for home operation. inlspace. she can simply go haek 
the basement of his home. and type over errors. tr.en di-

II took Jim six months to de- reet the computer to reprint, 
sign and build Echo 1\'. housed ,producing a per{ed copy, 
in a white cabinet along onc ~Irs. Sutherland, a home 
wall of his basement work economist. also plans to oro­
room. Since he completed it gram recipes into the machine 
about three yean aRo, he's been so she can call for onl' from the 
busy ~Titlng programs to make memory bank whene\'er she 
it operate various appliances in'nee<is it. ~ 
his home. I "It won't be long until the 

"The real {un of a home com- computer will be taking care of 
puler," Sutherland says, "is the bOOkkeepina: for our hoU!e­
'When you can tie into the appa- hold," ~Irs. Sutherland said. 
ralus you're using" - • 

'For instance, I plan to hook 
up the television picture tube to 
the system so that Echo can 
communicate with the lamily 
through an unused channel." he • 
f"xplained. "On school ni;:;hts, 
the set will swilCh 10 that chan- • 
ncl at a certain time and rc- • 
mind the children to go to bed," 

J im's three cpildren. ir,dud­
Ing 4·year-otd Jay. are learning 
about computer operations 
through thcir father's hobby. 
SaUy, 9 was able to explain Ihe 
lights and buttons on the small 
tele\'lsion control board. 

" When they all light up, it 
mean's irs messed up," she 
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h~e-Built Computer Useful; 
I --- Built from Obsolete Units 

PiTTSBURGH (AP) - Jim "When they all light Up, It 
autberland'sbeen Unkerlng with means ii's messed up," she said, 
W.mk In his basement [or about pointing out the button that 

fooryearsnow and he's created would remedy the situation. 
a monster·but a useful O,11!. ECIIO helps IS-year·old Ann 

Acomputer designer for \Vest· 31lalyzl! mlth problems for 
~hoose Electric Corp., Jim scbooland Mrs. Sutherland sa.ld 
bought soml! oosoleteparlslrom the edltfng feature ci the type­
the company and built ECIIO writer was u~ful In typln; a 
IV, short for Electronic Com· term paper for a course she 
p.lter for lIome ~raUoo. took in computers. 

"The real fun ci a hOme com­
puter," Jim says, "Is ",'ben you 
tie It Jnto the apparatus }'ou're 
usl~." 

So, ever since be completed 
the ECHO about three years 

• 

ago Jim's been busy program· 
mu.- Jt to regulate the \'olume 
aDd channels c( the family TV 
set, cootrol U,erurnace, regulate 
clocks, and pbr the stereo. 

"I plan 10 hook up the lele­
visfoo picture tube to the sys­
tem so that ECIIO can commu.­
nicate with the family througb 
anunused channel," he explatn­
ed. " On school nights, the set 
'ilill switch to that ch3nnel at a 
certain time and remind the 
children to go to bed." 

Jim's three children and hls 
wife, Ruth, enjoy having the 
computer llve with them. Four-

• 
year-old Jay is learrung to lell 
time from the na~ IIgbts c( 
the fool.lcq narrow walnut 
clocks installed throughout the 
bouse. 

Nine-year-old Ann C3ll explain 
the lights and buttons on the 

• small tclevisioo control board. 

• 

Since the system retaJns only 
the llst thing that Is t)'J)ed In 
!I. cerlain sp3.ce, Mrs. SUtherland 
ccWd simply trpe over errors, 
then direct the computer to 
reprint, producing a perfect 
"'PY· 

"It won't be long until the 
computer will be taking care c( 

the bookkeeping for our h(J.I~ 
hold," she added. It ",ill keep 
records of expensesfor monthly 
bu~ts, write checkS and retain 
records r or income tax pUrposes. 

Jim sa},she hopes to pro;Itam 
the computer to monitor the 
"'Wolber and issue short-term 
forecasts, Inventory grocer ie, 
and m:r.ke up sbq>plng lists. 

Bill writing programs Is very 
time consuming, althoogh once 
written they save much time 
and energy, Jim sa~'s. 

He says it will ta.I>e at least 
ten rears 10 bring ECHO up to 
lIsfullcapabllilies. "Buill's my 
bobby, I enjoy it," he says. 

"It wiU never make us any 
m~y," Jim adds, "But it sure 
bas been fun." 

, 
I 
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HELPS RU" HOUSE 

Computer Hobbyist 
Puts Idea to Work 

'

I 
PIITSBlJRGH l1'o - Some 

I old j:.lrlk Jim Sulherland 
brou.;;ht home from the o!fice 
is now regulating the furnace. 
in his home, sel('cting chan­
ne!s on his Ie.le"'ision, typing 
p1t:ers for his wife, and help­
irt: his chiJdren with their 
homework, 

si~er for We~tbo:;bQuse Elec· 
trlc Corp., bought some ob!o· 
lete paris {rllm the company 
and bmlt Echo IV. an e!cc­
Ironic romp:llcr for home o?, 
e:ralion, in tt:c basement oi hiS 
ho:r:e. 

Sather/and, a computer de-
I 

It took him slv months to 
de!i::;n and build Echo iV, 
housed !n a while cabinet 
along one \1'aU of his base. 
ment ,Iork room. Since he I 
colllpleted it about three \"Cars 
ago, he's beeOl busy writir.g 
pro~rams to make it operate I 
\'3nous appliances in his 
home. 

"The real fun of a home 
computer, " Sutherland S3\'S 
"is when you can lie Into the 
appara tus you're usin!!"." 

Sutherland's three children 
including ~ ·}'ear·o[d Jay are 
learning about computer ~per. 
aUons through their father's 
hobby. / 

"It won't be long until the 
computer will be taking care 
of the bookkeepin,l!: for our 
household," ;\Irs. Sutherland 
said. 

• = ~I .. I 
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Old Junk Regulates 
Switches Television 

Furnace, 
Channels 

p rrrSBURGH (AP) - SomeTcommunic&le \\ith the ramIlYj"'TilCr In her kitchen came In 
old junk Jim Sutherland brou~ht th:oo.:h an unu!'oo channel," m- handy ..... hen she was preparing 
home from the office Is 1I0W t'J,;plairlC.'d. "On sd)(lul nlchts.lll term paper tM a nlJ;ht-school 
regulallnJ: the fUrMt"E' in his the sct \.\111 IWlt~h to that chan':COUfse In computers. 
homt'o ,elt'Ctin~ t-hann,,\s on his lid at Il ccrt31n umc and re·: .5inf"e Iht> s~'5tem retains onl\' 
tclc\'islcm, I)1UlIl;: \(':"m P3[l('f'!t mmd the childrt'n to !:O \0 htocl." Iht' 1.35\ Ihln2 that was typed In 
for his "ife lind help:ng his chilo Jim", fnmll)' Indudin~ four- a ('('rlain SrlllCe, she ('()Old aim­
liren "llh their homn\orit. ~'ear~ld Ja)'-alre:o.d~· U!"!!I the pi)' go back and type o\'er cr· 

Sutherland. " ('Omrouter de- camputcr to turn their tcl{'\i510n ron. then dirert Ihe compute,. 
Ilgner fnr \\'e~lln::house Eleetrie on and of!. select chnnneis and to reprint. producing a perfect 
Corp., boo"bl ~mc obsolete rcsrulate volume from a portablt> copy_ 
partl from thf' comrFlny and oiled ,\alnut oontrr·1 board. I )!rs. Sutherland. a home econ­
built 1::0-10 IV, an EI('Clronicl 11Il" I'hUd",n are I{'amin!: om:~I, has ust'd El'ho's rcpnnt­
ComJ'IUler for Home Operntion.: about com p U I e r operations inlt capabilitics In ad<1reM labell 
In the basemMlt of his !';pli:-ilhrou~h their f:.thf'r's hobby.jand prepare imitations. She al­
Ieni ~ome in suburban Plum Xin('·ycar-old Ann was able to 10 plans 10 program r~lpes In­
Borou;h, le:-'lllaln We lI}:hlS lind butt!'ns on'to the mllehine so she un call 

It took Jim sb: months to ~e- the small tekvislon control for one from the memory bank 
sign and build Erho IV, housed board_ whene\'rr 'he needs it, 
In a white cabinet alon~ one "When the)' all light up, It "It won't be long until the 
.... U of his basement 'work room. I mean', II's mr~e-d up," she Cflmputer will be taking cate of 
Since he compl('tro It about said. And she knt'w which but- the bookkeepln!; for our house­
three ~'can ago, hc's bl>en busy ton woold remet'ly the problem.lhold," Mrs, Suth('rland added. 
writ ing progroms 10 make il op-! Jay 'I leamlne to tell time' She says her job "takes It 

erate varioul IIppllllnccs in his,from the Clashln\l lil.;hts of the good deal of my tim .. eMh, 
home. fOOl-long n a r r 0", walnut month and I'm looking forward t 

" The real fun of a home rom- "cIOC'kl;" InSlIIlJed throughout1to Ihe compuler typing oU11 
puter," Sutherland says, "lis the house, checkl. keeping an Itemized .Ie­
_"hen you can tie into the ap- (ompul!' r IIt·'p<I ' \111> lIonlf'W"(Irk, C'OUllt of "xpcndilures and reJ 
paratw you're usint;." The compuler cv('n helps the ((lrdmg the expenses net'ded far I 
ItanlDl1 Chlldren To Go To n .. d sd:1J'l1'8J;e Sutherhmds with it1<'Ome tax purposes." 1. 

"For instance, I plnn to ho'lk their homcwork. I "Slnt"e It can subtract aecur.' , 
up the tel(".islon pkturt' lUbe to It fan luulyze math problems .IItt'l~'." she explained, "r will!' 
the Iytem 10 that Echo can quickly !"r ll-y[ar-o\tl Ann and!ne\('r ,"ct another noll' from the: 

" ,IMrs, Sutherland ~aid Ihl' t'dlllm::1bar.k H}ing my account Is 0\'-[> 
feature of the computer type- erdrawn," 
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Pi ttsl.lll1'gh, Jan. 2:; (AP}-Some old junk Jim Slithel" 
land brOllght home from the office is now regulnting lhe 
furnace in his home. !'Iciecting channels on his tele\'i~ion . 
t ~'Ping p:lpers for his wife and helping his child!'en with 
their homework. I .. 

Suthetland. " computpt dp~ia:lt- up the tl'le\"'lon picture tube to 
er f or Wrlltlnghou"e E!eetl"jt" the sptenl 50 that Edlo ran conl­
Corp., bought t;Oo\l' ob~oll't,e p,:t.ts· mun[c:1.te with the tamilr through 
from the comp:ll~)' and b:lllt Echo' an unu~M ('hannel," he ('xplainpd. 
1\' , an electrollll' t"n:{llh'r lor-,·O hI' ht h "1 
hom op .. ratioll in the basemtnt I !l. se 00 mit It t e ~('l WI> 

r I ! ho", • ~wlteh to that chann!'1 .t a cprt.;l!n 
o III ' • 'd "d h h"IJ tt took Jim ,be month' to de- (,me an r.emm tee 1 ren 10 
Ilgn . nJ build Echo 1\', hOUlipd go ~o ,bed. 
in II white ('3binet ilionI%' onl! wdUI JIm J three children. Indudmt' 
of h is bUem(,1Ll work roonl. Sinct .i-year-olJ Jay, ar~ lurnl,nl: Iloo .. t 
htl complettd it about th~e yen.rs. eompul!'r operat,lons, ~Illl).. II. 
'ro, he', iK>en bu,,}' !"rOlln.mllllner .... ·u able to np!al" thl" lllfhh. /tnd ~_~~~?~~~~~ 
it to ope l .. ')t~ \'arioUJ appliance,· buttons on the Imlll l ell~\'L~'on t 

"The renl {un or a home COIll- control board, 
puter," Sutherland sa),5, "i, when ';\Yhen th('}' all light Up, It 
)'ou ('1\1\ t it' into the applI.ra.ws melin, it's ml'ss~ up," she !Hud. 
you 're ullin::.~· And ahe knew which button would 

"For inslnnce, I plnn to houk nmedy lila problt'm. 

f" 
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He Builds Computer 
ero Do Tasks At Home 

PITJ'SBURGH (API - Some Jim's three children, inC!ud.! 
old junk Jim Suthcrlnnd brought ing ~-year-(lld Jay. are learning 
home from the office is no\\' rc- about rompuler operations! 
gulating the furnace in his through their father's ~bby. 
home. selecting ChMIleiS on hl~ Sally. 9 lIas able to e'\~lam the! 
tcJel'jsion. typing papers r~r his lights and buttons on tnc small I 
""ife and helping Ius children leJcnslon control board. 
with their homcl'ollrk. "When the\' all light up. it 

SUtherland. a computer de- mean's ifs messed up." she. 
signer for We$lingtll)\lcc Elee- ~ald . .\nd she knew \I ruth but­
Iric Corp .. bought some obsoictt' ton Ilould remedy the problem. 
parts from the company and The computer can anal)"l.e 
built Echo IV, an elec,tror.~c Math problems quickly for 13-
computer for home operation, In vear~ld AM and )lrs. Suther· 

Abe basement of his home. illncl said the editing feature of _.-It took Jim sh: mont~ to de- the computer typewriter in her 
SIgn and budd Echo 1\, housed kitchen came in handy when she 
in a white. cabinet along ,one I"as preparing a term paper for 
wall of hIS ba~ment '>'ark a night-school course In compuH 
room. Since he compl~led It ers. 
about three years ago. he s betn Smce the system retains only 
busy writing ~rograms. to make the last thing'typed in a certain 
it. operate \'arIOUs appliances In ,space. she can simplv go back 
hiS home. and \\'pe over errors. then di· 

"The real fun of a home co":,,' red the computer to reprint. 
puler," Suthcr!a~d says, "IS producing a perfect copy. ! 
when you can tie mlo the appa" S 'h I d a home 
ralus you're using," ,Irs.. u er an , 

"For instance I plan to hook economISt, also plans to pro-, 
up the tele\'lslo~ picture tube 10 gram recipes into the machme I 
the s\'stem so that Echo can so she can call for. one f~om the 
~'mniunlcate .... llh the ramll~' memo~y bank .... henc\er She! 
"-hroUgh an unused channel," he needs It. . th 

explained "On school ni~hUl, "1\ wonl .be long. until e 
the sct will s ..... itch to lhat chan·, computer w!l! be taking care Of. 
ncl at a certain time and re- the bookkeepmg for our ~ 
mind Ole children to go to bed." hold," :'\trs. Sutherland said. 1.. 
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Designer Builds Computer 
For Use In His Home 
PJ'ITSBl'RGIl (API _ Somc the cnrnpuler lrpc"'riler In hf'r ' 

old junk Jim Sutht'rland brOUGht kitchen ramc In hnndy when ~he ~ 
home from the oUier i~ nnw re' w:u prepltrln/: a term papar for 
::tUlaIiD/: the fUi'nare in hi~ a ni;ht·school cour~e in compul., 
home, ~f'!et'lln;: ch~nof'l~ [10 hj~ er~. 

tell'\'I~i'n_ \\'IHnIl: p'llet$ fflr hi~ SlOre the sydcm retain~ onlY: 
",ite lind h(>lpioJ: his duldrcn the la'i IhID!; 1\ pM In a ('('rt.In 
"i!h Ihtl!' h.,me",.,rk_ sp.ce. ~he can' "mply go bark ~ 

I Sutherland .. a. c(>mlnllrr dc· lind t~·pl' o,-pr "rror~ . thcli di"c 
51~neT for \\r'ltn~hou~f' Eire:· rret the compuler 10 ~print, 
!rlC' Corp. bou~ht !.Omc obsolete ProdUe:IOll: a perfect cop~'. II 
pun from Ihe comr3 m' and" S th , ,.' 
built Echo 1\", aD f'lcctronic ,r.t, _ U er and. .I .... me. 

lcomnuler rror h"me (l1><'rJ.tioo. in t'Con;mt~t a!:s.o plans to p.ro· 
the buement of hi~ h')mc. gram nClpt'~ mto the ma('hm- II 

Sill Month5 10 ~hc un call for ooc from the j 
It Il'lCk Jim sh lconthll t') tie. ml'mo~' baok ""hcnel'er 'he II 

~hlO .M huild Echo IV hou~ccl n('l'd .. II il 
.In a whitt' CJhillt't .al;'n~ on!' "1\ woo't. bt' tonl:" unlit the J: 
I ,,',n or hIS b.a~t'mellt work comnuter w\11 be t.aktD( care or t 
rOlm. ~inC'e he c:mlplettd It' the ~,kkecPlDg for our h'lu,.!, , 
about t!q·p "('ars '::0. he'~ h"'eD bold, .Irs, Sutherland Slid 
bu~y writtn:t prognms to make 
It operate 'ariou1 appliaDces in. 
bis h~me_ I 

"Thl' r ... .al tun or a hom(, com· 
putel"." Suth ... rlllnd ~.,~. "'hi· 
whC'n ~·I)U can til' 1010 the app.a, 
ratIU ~olt'rr U~Lnll." 

Ur.und Ch,nnel 
"For in~hnce. I pt:!n 10 hook 

up the tele\islI)n nU:lure tubl' ((,! 
thr sy.~tt'm <0 tbat ,,;cho ran 
commnnlcate with thl' famllv 
throu:::h an unu'ed chaond," he 
explainf"d. "On ~chool ni~ht,.1 

Problem ~ Quickly 
ntl at a ceruin time and re-, 
mind Ibe d'i1drrn to ;1:0 10 bed " 

Jim's three rhildren. inciLld·' 
ia;;:: 4·yur.old Jay, are le.min:' 
about computer operation1 
through their fathrr'''l hobb" 
Sail\'. 9 \\:1\ .ble to uolain the 
lights .and button.1 on the ~mall 
te le"ision cnntrol board. 
I "Whpn tb~r all Ii:::ht up. it 
m!'lu'~ it'~ mt,~e:l up." ~ht 

nid_ And ~ht' knell.' \'-hich but· 
ion Vonn!,1 r{'mt'dy the problem. 
the S('l "'111 5u'itch (1) thal eh.an· 

! The enmputH can analru 
math prnhl"m' f'UI~'kJy {olf 11· 

' yt'ar-old :\nn .1.'11'1 "r\. Suth{'T" 
bnd .. .aid Ihe rdllin.% rl'JlUle of I 
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/Home Computer 
Handles Chores 
For Design Man 

By Jacqueline Snyder 

PITTSBURGH CAPI- Som~ old junk Jim 
Sutherbnd brought home from the office IS 
no .... · reJ!u1allnJ! the fuma~ in his home. se­
lecting channels on his telt"'lslon, tYPing 
palX'es for hIS "'1fe and helping hIS children 
with their homework. 

Sutherland, a computer desl~ner for West· 
inghouse Electnc Corp .. bought som~ obsO­
lete parts fr om Ihe compan)' and bUilt Echo 
IV. an electromc computer for home opera· 
tion, In th~ basement of hIS home, 

It took Jim ux months 10 de5ll!n and build 
Echo IV, housed 111 II white cabinet along 
one wall of his basement work room. Since 
he completed it about Ihree )'cars ago. hc's 
been bU!y "'Tiling progranu to make It oper· 
ate I'arious applJances 10 hiS home, 

"Thc real fun of a home computer:' 
Sutherland says. "IS when you can Ill' mto 
the apparatus )"ou're USlng_" 

"For instance. I plan 10 hook up the tel· 
"ision picture tube 10 the system so thit 
Echo ('3n communicate V,1th the family 
through an unused channel." he explalRed. 
"On school mghts. th~ SCI .... '111 SWitch 10 

that channel at a certain time and remmd 
the children to go to bed ., 

Jim's three children" mcludlng 4,),ear-old 
Jay, ar~ learnmg about compuler operations 
through their father. hobb~' Slllr, 9 was 
able to explain the III~ht5 and buttons on the • 
smalllelt"'lsion control board ' 

"When Ihe)' all ught up, II mean's it's 
messed up, " she said And she knew ..... hich • 
button would remed)' the problem 

The ('(Imputer can anlayze math problems 
quickly for 13·year-old Ann and ~Irs_ Suther· 
land said the editing feature of theromputer 
t)'p(!writer in her Iotchen came m handy 
when she was preparmg a term paper for a 
night·school COUl'Se In computers" 

Since the 5}'Slem retams onl)' the las t thing 
typed in a certall1 space, she can slmpl}' go 
~ck and t~pe C)\'1!f' errors. then direct the 
computer to repnnl. prodUCing a perfect 
ropy 

Mrs, Sutherland. a home KonomlSt, also 
plal\li to program recipes Into the machme so 
she can call for one from the memory bank 
whent"'er she needs It 

"It won't be Ion!!: until the tomputer 
will be laking care of the bookkl!'l'plng for 
our_household," ~trs Sutherland said, I, 
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/ Built in Basement-

Home Computer Helps 
Regulate Housebold 
PlrrSB1,;BCII rAP) _ Some 

old Junk Jim Sutherland 
brou):!ht hom(' from the office 
is no\\' re{:ulatlns: the fUrna<'e 
in hi~ home. ~electinl! ehannrls 
on his tele\-i.!;ion, t~'IJing papers 
for hLs "ife and helpinL! his 
children \lith their homework. 

Sutherland, 3 computer cc. 
~i~ncr for W('\!in.chou~e Elec. 
tric Corp". btlu~ht ~(lme obSfl. 
It'te parts from the compan~' 
and built Echo 0(\', lin electron. 
ic ctImpUlcr for home opera. 
tion. in the balocment of h:s 
home. 

It look Jim ~i)( months to 
desj~n and buUd Echo 1\', 
hou~c-d In a while cabinet alon:: 
one wall of his bnscmt'nt work 
rl)Om, Stnre he complJ:!ted it 
about three ycars aL!O, he's 
been bu.sy \\ritint:: pro!!rams 1'1 
make it operale \arious appli. 
anCi?S III his home. • 

"THE RE,\L fun of 8 home 
computer," Sutherland sa~'s, 
"is when you can lie into the 
apparalUS you're USing." 

"For Instance, I plan to hook 
up the le!(!\"ision JliCIUre tube 
to the ~yst(!m ~ IhOiI Echo can 
communicate with the familv 
Ihrou~h an ulfused channt!,:' 

he explained, "On scbool 
nights, the let Will switch 10 

that channel at a ceriain lime 
and remind the children to go 
to bed, " 

Jim's (hree children, includ. 
in~ ~·year·old Jay, are learning 
about com pUle r op<;r.ltions 
(hrood! th('ir fath('r's hobb~ 
SallY,9 was able In exnlain Ih'! 
li:<:hu and button. on the small­
tele\'ision control board. 

"\\11[;,\' 111E\' all light up:" 
it mean's it's mcssed up." she. 
said, And M1e knew \I'hicijj 
bUllon would remedy the pro\).':' rom. 

The compuler can anal~'ze 
math problcms quickly for 
13·~'ear-old Ann and :\lrs. Suth. 
erland said thl' cditint:: fcature 
of the COmpUllT tYpc!writcr in 
her kitchen came in handy 
w~n she WilS preparinl! a 
term p,ilpt'r for It night.schooJ 
cilllr~ In computers, .: 

Since the s~~tem retains onlt" 
the last Ih.ng typed In it-' 
cerlllin space, 5he can simply­
::'1) back and (1"Pt' o\'er errors ... 
';Icn direct the c.omputer to" 
r<'prlnt. producing a perfeeL.: 
copy, --. 
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, Man Built 
Computer To 
Help At Home 

Designer Mad. 
Device Out Of 
Obsolete Parts 

By JACQUELINE SNYDER 
Auotilt.d Press Writer 

PI'M'SBURGH (AP) - Some 
old junk Jim Sutherland brought 
home (rom the oUice Is now 
regulating the furn:lce in bis 
hOlre, seleeting ehannel~ on his 
televlsioll. typing term p3pcrs 
for hili wile and helpin~ bi; chil· 
dren .... i~t their homework. 

Sutherland, :l eomputer de­
sq;ner for Westinghouse Eleetlic 
Corp., bought some oL olde 
parts trom the eornp3ny and 
built ECHO IV. an electronic 
Computer for Home OpclDtJon, 
in the b:ucmenl of rus split. 
}c\'cl home in suburban Plum 
Borough. 

It took Jim six months to dc· 
sign and build Echo IV, hoo,cd 
in a white cabinet along onc 
wall of his bosemenl work ro::tm. 
Since he complcletl it :lboul 
lhree yellrs ago, b~'3 been busy 
writing programs to make it op­
ernte ,'arious appliances in his 
han,'!, 

"The real {un ot a home eom­
pute.-," SUtherlnnd ~ays_ "lis 
when you can tic into the ap­
paratus you're wing." 

"For instance, I plan to hook 
up the We"ision piclure lube to 
the system so that )-;cho can 
communicnle "ilh the {amdy 
through an unused eb;lnn~I," he 
explained. "On school nig!:lls, 
the set will s"itch to Ihnt chan­
nel at a certain IUne and reo 
mind the children to go to bcd." 

Jim's f01mil)'-inciuding four­
year-old Jay-alrcady uses the 
compulcl' to tum their lei'.!vision 
on ;rnd off, select channels and 
regulate volume {rom a oortable 
oilcd walnut control board. 

The children are learning 
about com put e r operati(.ns 
through their father's hobby. 
Nine-ye:lr-old Ann was 3bl~ to 
explain the lights and bullons on 
\be srnaU television control 
board. 

"When the}' oU light up it 
m~aD's it's mes~ed up," 'she 
saId. And sbe knew which but­
ton wo~d remedy the !)roblem. 

Jay 15 learning to tell lime 
f.ro;n the Qashing, li~hts or the I ____ ...,.-_ -,-_-,--_-, 
foot-to:!:; n a r r 0·.... willnut· . ~ 
"docks" installed throu"hout ,ory grocenes lind make up I 
the house. 0 I shopping lists for tho! family. 

The computer e,'en hell\S the But writing program,; lor all 
sch~t-age Sutherlands wth .hese.th~gs takes time. and Jim 
th!!lr home\o;'('rk. ay:; It will be at least te.n years 

I.t C:ln analyze malh problems I before he ca~ ~ring Echo up to 
qUickly for 13-year-old Ann and its full capability. 
Mrs. Sutherland S3ld lhe editing :'w~en yeu .bUild a computer. 
fea.lure of the computer I)-pe- it ~ like hann.g a car in the 
wnter in her kitchen came in driveway, but n.o roads or high­
bandy when she was preparing ' ~~'ays to drh'e It ~m," he said. 
a term .paper for a nl3ht-sthool You have to build )'our own 
cou,rse In computi!rs. highways by programming the 

Smce the s)'stem retains only compu'er for ,'arious tasks. TIlis 
the Inst tlung ,hat was typed in lakes lime, but it's my hobby." 
a certain space, '1h2 could sim-! He dOt n't see .3 market for 
ph' go back and type over cr· I home computers unless "coln- \ 
rors, then direct the (,"omputer mon highway Is found {or pro-
10 reprint, producing a perfect I grOimmino; Ihem." 
cn!>)' . 

)~rs. SUlherland, a home eeon- But he said the d:lY may come! 
omlSt, ha~ .~red 8cho's reprint- when programmed cassette 
ing capabihlies to address labels tapes might be inserted into a 
and prepare in\lit3tions. ShJ al./ h?me model to complete any 
so plans to progrllm recipes in. given household task. 
to the machine so she can caU I or his own "cnion ne added: 
for one from Qle memory bank "ll never will make us any mono 
w~enc ... er she needs It. ,ey, Lut it .urc h3S been fun." 

·It won't be long unW the 
computer will be lakln~ care of 
the bookkeeping for our house­
hold," lIrs. SUtherl.1.nd add!d. 

She 53)'5 her job "takes n 
good deal of my lime each 
month and I'm loolung forward 
10 the eomput:!r tYping Ol1t 

checks, keepmg :In itemized ac· 
count of expenditures 3nd re­
~ordlllg the expenses needed for 
Income taX' purposes." 

"Since it can subtract accur­
ately," !the e:cpt3in~d, "I will 
never get another note Irom the 
bank s3ylng my account is 0"-
"w-"""." \ Jim hopes to u')e Ihe compu· 
ter to morulor the weather, is· 
sue short·term forecasts, IOven· 

• 
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Computer Made at 
Home Performs 
Variety of Chores 
1'ITISDURGII (AP) - Some -children 10 go to b!d." 

• old junk Jim Sutherland broupbt Jim's thr~ children. lnc\ud· 
home from the offlet Is now ing 4-ycar-old Ja.y. are learn­
regulating the furnace In his ing aboul computer operations 
home, seleeting chanfK"ls on his through their lather's hobby. 
Iclc\'ision, typing papers for Sall~'. 9 was able to uplain 
his wHe and helping his chi]- the lighls and buttons on the 
drcn I\ilh their homework. small television control board. 

Sutherland, II computer de· '\\'hen they all light up, it 
signer for WC511n/:"house Elee- means it's messed up," she 
Irlc Corp .• bought some obsolete said. And 5tH! knew which but­
paris from the company and Ion v.-ould remedy the prob­
buill Echo 1\', an eleclronlC ll'm. 
computer for home oprraliOll, Analyzes and Edits 
In the basement of his home. 

It took JIm six months to de­
sign and bul1d Echo IV, housed 
In a white cabinet along one 
wall of his basement work 
room, Since he completed It 
about three years ago, he's 
been busy wrlting programs to 
make it operate vanous ap­
pliances In his home, 

o Tieing Into Apparatuses 
"The real (un or A home 

computer," Sutherland savs, 
" is \I.'hen you can tie. into the 
apparatus you're using," 

"For instance, I plan 10 
hook up the telc\'lsion pictUre 
lube to the system so that 
Echo can communIcate ""'ith 
the family through an unused 
channel," he explained, "On 
school nights, the scI will 
switch to that channel It a 
certain time and remind the 

The computer can analyze 
math problems qUickly for 13-
~'ear-old Ann and )Irs, Suther· 
land said the editing feature of 
the computer typewriter in her I 
kitchen eame in handy when 
she was preparing a term paper 
(or a night,school course in 
computers. 

Since the system relains 
only the last thing typed in a 
certain 'space, she can ~imply 
go back and type o\'~r errors, 
Ihl'n direcl the Cflmputer to 
repnnt, producing a perfect 
copy. 

Mrs. Sutherland, /I home 
economist. also plans to pro-­
gram rl'Cipes inlo the machine 
so she can call fo r one from 
the memory bank whenever she 
needs it. 

"It won' t be long until the 
computer will be taking care 
01 the bookkeeping for our 
household," Mrs. Sutherland 
said. 

PHILADelPHIA, PA . 
BULLETI N 

D. 67 1,52.5 S, 728,276 
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Smar, Ju nk 
I Some old Junk J im Suther· 
l:and brought home from tr. ~ 

ofhcr 15 now rej!l:ulating: . 
furn:att in his home. typo " 
papers for his wife and hel 
inc his childre .. WIth theli 
homework. Suthert<:nd, a 
computer dl'~iJ:.ner for Wes,t· 
Inghous~ Electric Corp., In 
pillsburnh, brought home 
some old lcftover parts and 
built Echo IV In his base. 
ment. It took him ~iK m~nth~, 
but now the computer SitS 111 
It whIte cabinet Along one 
wall 01 the basement. whir· 
ring, humming and lighting 
up "as it helns run the Suth­
erland household. Even Ihe 
three kic!s know about the 
li~hts and buUO!'S. "w~~n 
they all lip.ht co. It means 11.5 
me5~ed up," c"!d S'ilh"rlal'ld s 

I nine.,'ear-old daughter. But 

1 
she 'knew \\ hich button to 
push 10 co~rec~ the. mess. _ I 
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Reminds of Bedtime: 

Computer Built of Junk 
Now Operates His Home 

8)' JACQn;LI~E S:\'lDER the 5('t wiU s\\;tch to that chan­
PtrrSBt.:RGH (AP) - Somf' nel at a certllm time and n!:. 

old Junk Jim. Sutht'rland broujl:ht nJne: the children ~~ co to bed." 
home from the oHJee IS nJ:m Jim's l!tree children, fnclud. 
regulahng the fumace In Ills Ing f·year-old Jay. are Ie-amln; 
home, selecting chann,,:s on hl~ about computer operations 
Iclevislon, t),plnlij: papers for his th.'Ough their lather's hobby. 

and hl.'lping his chlldrl!ll Sally. 9, was able.> to explain the 
OOme"ork. liGhts and buttons .Xl the small 

s:,~:';~"~~:~a,~~~~:: d~ lelt'\i.~wn contro~ board. r: Elec· • When the)' all light up, It 
I some ob50lt'te means It's m" .... <:ed up," she 

the corr.pany and ~ald. And she knew whleb but· 

; /~~:::~:~~~IV' an electronic ton would remedy Ihp prnblem. 
hom_ operall!.ln, In Jll'I~ Glrl WUh :'!lalh 
of his home. The romyuter can analyze 

took JIr.1 six months 10 ~ math problcma quIckly for 13-
and build Echo 1\' . hoUS(ld year·old Ann and lin!. Suther. 

whl.e cablnN 810:1: onl' land said the editing tl!::IIure of 
of hb baseml'nt work the computer t)~\\Titcr in her 

. Since he completl.'d It k.:lcht'n camE' in handy when she 
three yeal'S ago, he's bcf'n W3" preparing a term papel' for 

wrltln .. I't'Ogram:: to make a nlght·school coune in comput· 
operate VOll'.OI4 appJJanccs in en, 

home. Since the system retains onl)' , 
JIIs Greato.j. FUn the last thing typed in a certain I 

"The real fun of a home com· Space, she can simply go back 
" Sutherland 5a)'s, "Is and t)-pe over errors. then di· 
you can Ue Into the Ilppa· reet the computer to repr.nl " 
you're usmg." producUn;: a pel'feet copy. 

"For In.-;tanCt!. [ plan to hook Z'>1rs. SUIl!erland. a home 
up the lelevl!;lon plcturt' tube 10 economlllt. alco plans to pro. 
the S)'SU!r.:t so thnt Echo can!gram re<:ipes lola the machine 
communicate with the laInU)' ,so shl! can call for onl! Ifo::>m the 
throuah an unused channel." tIe/'memory bank ~e\-er she 

F ed, "On .. acbooJ nliblS, needs It. 
• " It woo', be long until the 

computer v.11J be taking care of 
tbe booitKet:'piog l or our hol 
hold," Mrs. SUlherIa.n~ said . 
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Computer Controls Home Appliances 
J1!ll Sutherland. a c:mnpuler designer for Wes!ingbouse Elec­
triC Corp .. s~ws h~s Wife., Ruth. a logic board from a com­
puter he deSigned and bUilt f~om obsolete parts he bought 
(rom the c~panv. The system conll'ob: the television and 
stereo In, thelr Pltl,burgh home. Mr. Sutherland hopes to 
program It to play games with J ay, ". Sally. 9, and Ann, 13. 

1 
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Home made 
computer 
does w ork 

PITTSBUItGIl j,\ Pl - Some 
old Junk Jim l'ulht'Tland brouJttlt 
horne rrom the UUII;C I~ noW r ~' 
gulal ing the furnilce In hi~ 
home ... e lect In,:: en.,nn,"" on h . ~ 
lcl cd~lon . I ~pln~ paper' for hi, 
.... Ife li nd hdplnJ: hl-. ch ildren 
wllh their humework. 

Suthe rland. a Corlll)ulrr dc­
slJlncT for \\f'\lln,l(hollw EII'c· 
trlc Corp .. bouIUlI ... :.uffiO: ob~olcte 
put .. from thl' cOl1lpun~ ~nd 
builL f;chn IV, 1111 eh'cl runic 
('ompuler for honu' opera lion. In 
the bll .. ement of h1 .. home. 

II louk Jim ~h monlh\ 10 de­
sign and build t:cho IV. hoo\I'd 
In a whit!' ('Itbinl'l alool! IInc 
"' 0. 11 of hi~ b;lwmcnt work 
room. Since he completed il 
about (hre<" ~car' ;1,1(0, he's bt.'i'n 
bu"y wrllln!! prollrlllTi' 10 make 
II olterlHe \ IIriclu, :ppllllnl.'"'" In 
hl~ homl', 

"Tht' n'al fun nf a home eom­
pUler," Sutherlllnd ~ay~. "is 
when \'011 eo.n Ill' 1010 Ihe appl!;­
re tu~ ;ou' re u'ln~." 
".~or Insll'lnc('. I phm 10 hvok 

up the lelc\ lo;ion 1)lelUN' tube 10 
Ihc s~~lem ~() tha i EchO un 
eomnmnlca lc v.llh the fl!mn~­
throuF: h zn unu~l'd channl'I." hl' 
elCplalncd. "On sehool nil;ht~, 
thl' SC i 110 111 ''Ailch to that eh~n· 
nel 0.1 II ce rt llin time and re­
mind the children 10 J:O 10 bed." 

J im'S Ihrcl' ('hl1dren. Includ­
Ing 4. rca r-old JlIY, li re ICllrnint! 
a boul compuli:' r olleration~ 
through their rl! l hcr'~ hobb\·. 
Sail )' , 9, was a ble to e ~ pl" in the 
lights 2nd bUllono; on Ihe small 
lele\' ls lon control boa rd, 

"When they a ll light up. h 
mcan's It' .. messed up." ~he 
sa id. And ~he kne v. which bul­
ton would remedy the problem. 

Thc compuler can anal~·ll' 
math problems quickly for 13-
,.ca r.old Ann :nd \\". SulhN­
iand said the l'<ilting fu tUfl' of 
the l'omputer t\pt'wrilcr in her 
kltchcn c:t UlC in hll nd,· when .. he 
was prepll r lnl! a lerm paper fo r 
I nlRhl-school COUf$C in compul· 

"'. Slncc Ihe syslem retlins only 
the las l thlnx Iyped in 11 certain 
space, s he ca n simply J:O back 
and IYpe o\e r (' rTon. ' hen dl· 
Te(: l the compute r 10 repr int. 
producint! a perfect COpy. 

Mrs. Sutherland , 11 home 
econom ist . :th O plens 10 pro­
gra m recipc' in to Ihe nl llchine 
50 she ca n ca ll for one (rom Ihe 
nlemory blink whenevcr ~hc 
needs It . 

"It won't be lon.ll until Ihe 
compute r 1'0'111 be II1kln l/: ca re of 
the bookkceplnlt for our house· 
hold," Mrs. Sulhe rland said. 
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Jim Sutherland. a computel- designel' for Westing­
house Electlic Corp, shows h is wife Ruth a-logic 
board fl'Om a computcl' he designed and built (l'Om 

obsolete pal1S he bought (l'Om Ihe company. The 
system conl l'Ols the television and stereo in his 
home. Suthel'\and hopes to program it to play 
games with his childrcn. 
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.Home Computer Aids 
Kid with IIOInework 

n., J.-\CQLf::U'Xlo: S.\YDER rf'rulllt~ 'olume from a portable 
A~'odittt'd J> r(',~ \\ rlltr otlNl walnut contml Ml'Ird. 

PlrrsBL"RGIi (.-\Pl Somc The chi1c1rcn .11 " lc~rning 
old junk Jim Sutherland brou~ht lIbllut ('0 rn p u I f' r opcr.llt1ons 
home from the offiCt' is now lhrou:;:h their tatht'r'" hobb,', 
regulating Ihe furnace in hi~' ~ir.(' \"{'lIf-O!rl Ann \\I'I~ able to 
hOIllt', ~d('(tinl: channth on his ('~prain th(' tiRht~ I\nd buttons on 
(elel'15inn. typmg \rrm papers Ih,. ~m811 t('ltri~jnn ('fInlro] 
for his \lif(' and hclr)inl! hIS chi)· board. 
:trt'n \Iith their hol1\t'\lork. j "\\11{'11 th4',. "II li~l,l up. It 

SUltwriand. II rompn!rr de- m('".n·~ if' m('~·('d up." l!~ 
<;en('r for Wl'~tinRhou~(' E,cctric uid. :\nd Jhl' Im('~' wtuch but 
Curv-. oout!ht some ob~olrtt' Ion w(luld rt'mt'rlr Iht' prtlblt'm. 
~ru r, t1"1'l the compa/1\' lind Ja~"~ Il'aminJ! 10 Irll lime 
buill ECno 1\-_ In F.lccl:'f)nic (rom (1)(' nuhiru: IIthts of lh~ 
Compu:C'r for iIomc Operatic,", fOOllnrt n I r row 'Illllnut 
in 11K' ba~menl or hi~ Cplll' f "doc-Ii c" in"tlUrd Ihrou~hout 
lelTI horne- in !'ubUlban Plum IhI- hou,t, 
Borou~!l, , Tht C'Ompulcr rl rn hdp~ the 
6 _\ iO'\lIlS TO 01:..' IG"\ I\('hooilltr SutMrlltn<!, Inth 

II took Jim sh mOl",lll.( 10 ~. Ihrir Mmework, • 
sign Ind bUl!d Echo J\', hou~d It c.n anlll~'2~ math 
in I 'Ihile cabinrl alo!"t' one qllickly tnr 51 ~·Nlr·nld .... nn. ~nd 
\I"al1 or hj~ bl\<;('rne-nt work:: room, ).lrs, SUllie-rlllnd said th~ rollinll 
Since he- cornpkted It about f~ltul't' _ ot the comPU\e-~~t:-P;~ 
three ye"rs I\go, he's been bU~l \Irllrr In h~r krlcht'n camt ~i-n 
\I fllinJ! pro,fams 10 makc it op- , hand.y II hrn she "IS, 
crate uriOU5 appliancu in his II Ie-lin ,papc-f for II nlj!'1iHchool 
00111e-, I cOUlse In compUIt'I"' 

"The real fun of a h"me com. Siner the sY51em retalf\-\ only 
puter:' Suthcrldnd Mys, "ll'5 Iht' IlIcl Ihmg Ihal \loU typtd in 
t,hen )'OU can tie into Ihe ap' a errlil,n ~pace, sht' rould Stm, 
paratus you're using." J plJ~ go back, find tnX' ol'er cr· 

""'or in.;,lancc, I plan to hor' rotS, tlK-n direct ~hc ''',;:;:,:!:I 
• up the tcln-ision picture tuhf! t to fCprlnt. Produclnl a 

lhc sntl'm 50 that Echo can (.'f.py, 
communicate with the fllmilr ).J:~. Sutherland. a ~meN'Dn' 
Ihl'oul:,h an unused channel." he oml t. hn u~('d Et:oo s I 
r'tpl:Jir.cd. "On school nitht~,,1r.1f cilpabtlttl('5 to addrt"~~·ia'~i~ 
the sct wil! liwitch to lilal eMn and prCp3re m\ltlitlOr.~. She al· 
nel al a certain lime and rt'.I50 plaM to progr~m ree.pcs in 
mind thc children to 10 to bed:' I to thl' mal:hmf' so ~he can call 

Jim's famih'-includin( four- for one fmm the mell"'Dry bank 
),car-o!d Jay~alread}' U5l'S the- \lhcn~\er _C"l' .'~('('ci~ It. 

computer 10 lum their te\cli!ion B?Ot\t\E~P I'o;G 
on and oU. select channels and ·It IItIn t be 10111t until the 

computer will be takl/1c t.1rr of 
UIC book~tcpmlt tor ollr ·i~';­
OOld." )Irs_ Suthcrl:.nd addt'd. 

SI\c !lays her job "Il\';"\ ~ 
• good dral of my trme 'e~c~ 
- month ArId I'm lool.:inlt 
- to the computer t~'Pin,: _ out 

chcc-ks. kt('ping 1m i1emi7M ae' 
I- count 0( e\penditurcs lind re 
d ?IfdinA the C\peMC5 needed i~r 
'- Incomr ta '" PUI"J)O~('~." 
n "Siner It t:an sublrM1. IIccur­
e atel.r." she elPlainC'd ... , will 

kI neler j!r-t IInother nOll' from thr 

~ 
Ib.nk sarine my account IS 01-· 

n e!'drawn," 
.-
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A JlI":" CO:\ TROt - .lim Sulh('r13nd. a com­
~: d\!:'lg~N for \re~linl:!hou~e Elcc:nc Corp., 
~ho"s Ills wile, Ru'h. :I logic bO:lrd from a com· 
puter Ill' lh:.~i(:ncd ::Iod buill from ubsolete palls 
he bought [!'(lm Iht' company Till' snlcm con· 
~ro l s the 1('ll'\'ision and stereo. among other thin:;:s 
In the homt'o Sutht'rland hopes 10 prnetarn it 10 
play games \\Ith Ann, 13, Sally, 9. and J~lY, -I. (AP) 
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COMPUTER DOES 
HOME CHORES 

1 

PIITSBl'HGII I.~ - Some old junk Jim Suther· 6 
land brough t home from tho orricc is now rt'gulatin'" 
the fUrnace in his home, sclt'clmt: ch3nnels on h i~ 
Icl(,Vlsion. typing papers for his \\;ic and ht'lping his 
chilJn:n wllil their homework. 

Sutherland, a computer desiltncr fOr Westing. 
house Electric Cllrp .. boul!ht slime obsolete paris from 
the company :lnd built f':..:hu 1\·. an rledronie comput· 
er for home operation. III the b;)semcnt of his home. 

IT TOOl, JDI ~;'( monlh.~ to d(,!ii~n and build Echo J 
IV, housed in a white c:lbincl along one \\"all af his 
basement work room. Since he rompleted it about 
Ihree year!i a!,:o, he hlls been busy writing programs to 
make it OPCr3tc \·arious appliances in his home . 

··The rcal fun of a hame computer," Sutherland 
s;lys. ··is when you can tie into the apparatus you·rc 
usin!! ., 

··f'"or inst:tnee. I plan to hook UI) the television 
picture wbe 10 thr system !iO that Echo can communi­
cate \\:Ih the family throu~h an unused channel." he 
r:o.pl'lined. ·On ~l"hool nights, the sct \\ill switeh La 
that ch:lIll1l'1 at a rerl:lin tirnL' and remind the children 
to go to bed_·' 

JDl"S Tim Et: children. including ... year·old .Iay. 
arc learning about computer openlllons through their t4 
falhcr"s hobby. Sally. 0. was able to e:-.plain the lights :I 
and buttons on the slllall television control board. l 

'·When thry all liGht up. it means ifs ml!ssed liP," 
she said. And she knew which button would remedy 
the problem. ' . 

The computer can analyze math problems quickly 
for l 3-yeaf-old ~\nn. and )Irs Sutherland said the 
editing featurr of the computer typewriter in her 
kitchen cnme In handy \\ hen she was preparing a 
tefm paper for a night-school course in computers. 

M:"oT}: TilE s~stem retains only the last thing 
typed in a ecrilin space. she can simply go back and 
type over errors. then direct the computer to reprint I 
producing a perfect copy. 

Mrs. Sutherland. a home economi!il. also plans to 
program recipes into the machine so she can call for 
one from the memory bank whenever she needs it. 

"Il won't be long until the computer will be , 
taking care of the bookkeeping for Our househOld,/, 
Mrs. Sulherland said. L 

- . -
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.li m Suthcrl:md sho\\s hi". "ife a l o~ic bO:lrd rroll! 
a computer he designed ror usc in his home. The 
Sutherland children, pl;lyin~ a gamc on the floor, 
urc (rrom leU) Ann, 13: Sail)" 9, .:md Jill . 4. 

Some old junk JIm !"ulhrrl:unt brought home 
from the orrice in Pitu;bur~h Is now regulaling 
the [urnncc in his hOme, !.(l<~cling eh:mods on 
his television. typlnl:: p:lpc:'rs for hi~ wife ;md 
helping his children wilh their homc .... ork. 

Sutherland, :J rulnpulcr f1c'~Ir,nt'r fur Wcst· 
inr.hou~c 1':lcclrle Corp .. bOl!:::oht !>.om" ol.lsolcle­
pnrts from lhc wmpany and built l':cho IV, an 
electronic {,Ollll,u\!'r {ur homu Or,er,llion, in the 
b.1scment of his home, 

Il wuk ,lUll f'ix months to de .. i(!n anti huild 
echo IV, hUl C>''t1 In :l white ctllJinC'1 ulonlt tlnc 
wnll of hill hasern!'nl work room. ~int.-e he t.'Om· 
pietro it uhOulthrcc )'cars o~o. he', bc<'n busy 
writin~ pro~rams to mnke It operate various 
:Irrlianccs in his home. 

"111C rcul fun of a l19mc computer," Suther· 
lund says. "i!' wh!:'n you can lie into Ole apJlilr ... • 
tus you're using." 

"For in:st.lTlC(', 1 1,1:m to hook up the lclc\· j· 
slon pidurt' lIIbe to the :-.ystcm so that Echo 
can communic:lt ... with the family through;tn 
unus{'(i ch:mn~I." hc e:..pl:liM'd. "On school 
nillhls. th:l !>cl will ~wilch to lhal chunncl at a 
c .. rtilin tLlne ;I\ld remind lhu childrcn to go to 
[)ed . " 
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'Old Junk' Functions as Home Computel . .. .. .. .. .. .. ... 
PITTSBURG II u~ _ Some old year-old ,\nn. Mrs. 'Sutherland ,the tomnutcr to reprint. produc­

jun!{ Jim Sutherland took home said tht' editing {eature of the In~ a perfect cop~'. 
from the oUice is noll' rcgulatm" computer type\\nll'f In her ;\ll's. Sutherland, a h:lme Cl.'G-

to kltcl:cn came In h,mdy when she noml\t. also plans \0 program 
his furnace. ~elcctlng channels was preparing a term paper {or reCIl·M.'~ inlO the machine so she 
on his I C~cvlslOn. I)~mg papc~li a mght-st-hool course In compul · can'l;all for olle from the memo­
for his \Ilfe and hClpmg his chtl- crs. ry bank Ilhenel'cr she ncC!ds It. 
drcn \\Ith their homework. Since Ihe s~'s tem retains only And, ,he said, "it \\'on't be long 

SUlherlan~, a computer d:- the last thing typed In a (:crtaln until the computer \\,111 be taking 
signer for \\ estlnghou5c Electric spat-e. she can simply go back care (If the bookkC(>pmg for our 
Corp .• bought ob~olele parts and 1\·peo\'ererror~.lhcndlre{'tlh()\I~l'hOld." 
from the company and bUilt ,.. -
EchO \\', an electronic computer t-
ror home operation, In the base-
ment of his home. 

II took Jim SIX months to de-
sign and build Echo JV. housed 
In a \\ hlle cabinet along one wall 
of h l~ basement \\orkroom. 
Since he completed II about 
three lears ago. he's hPen busy 
writing programs to make it op­
erate \'UIOUS appliances In his 
home. 

Uses rr Channel 
"The real fun of a hOme com­

puter," Sutherland ~ays. "is 
when you can tie \nlo the appa­
r.tlUS ~ ou're u~lng." 

" For inMance. 1 plan 10 hook 
up the lete\'islon picture lube to 
the system so thai Echo can 
communicate with the family 
through an unused channel," l:(! 

explained, "On school nights, the 
sel wilt s\\ ilch \0 thai channel at 
a certain lime and remind the 
children to go to bed." 

Jim's three children, includmg 
4.)ear-old Jay, are learning 
about computer operations 
tbrough their father's robby. 
Sally, 9, was able to expJalO the 
lights and bullons on the small 
television control board, 

Analyzes )Iath Problems 
" When they 01\1 light up, it 

mea ns Il's messed up," she said. 
And she knew whIch b u l to n 

, would remedy the problem. 
The computer can analyze 

matn problems qulck.1,y for 13, 
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( O)T PUTt:n 1:'\ Til E 1I 0~ 1 l:.: - Jim Sutherland, a COnl ­

puter d('s i~ner rM Ihe \I e"' l in~ho1Lse Electric Corp .. ~hows hi ~ 
\l ire 'tut h a lo;::ic board from a compuler he dC'si~ned and hnill 
frum ob~ole le pal'" he hout.:ht from the ("om il3n~, The comput· 
f r runtrols 31111lianl'es in Ihe Stullrrland's I'iltshur~h house. 
The "iulherland chil{h'rn pia) In lorebround, 
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ompu'er Built From Junk 
Runs AOl)licmces In Home • • 

•
TSIH HGH I.P-~\1l' old junk 

. It . uthcrlund hrom!ohl hume fI'Onl 

the OmL'r' i~ now l'eguliHing: the 
furnJ.t:l' III Ill"; home. ~eIN:tll1~ 

chiJnnel~ on hl_" tcJc\'i"ion, tYI}in~ 
pa~r..; lor hi. wife .md helpin,; 
children with thdr homework. 

Suthrl'1:JI1!I. :l comnu.er lic·i~ner 
ror \r('_·~m!:ilou"C- E'c .. trk Corp 
houghr-::;-;",e oh-olea~ jbrts trom 
the comp;.n:-. and Luilt r~ho 1\', an 
t'lertrol1il' ("ornputer for home opcr.t~ 
tlOn, in Ihe ba~ernent of hi; hOllie. 

1L took Jim .IX month,; to de"ign 
and build g(·ho 1\-. housed in a 
'. t<li.ill<'t Oiion; one wall of hi.; 
r ,ent work room. ~incc hl' 
completw it ahout three years 30,':;0, 
he ha't been hu,-y \\'ritin; pro~ram.i 
10 make it operate variou<:; applian-
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The ",,1 fun f')( ;:!; 110mI' ("()\npu~ 
ter, ~ Suthcilclnd ~al~ . 'Il ,· .. hen you 

can 1 1~ Into the appJralu,; )'ou're 
u"ing" 

COMPUT EIUZlO HOME-Computer d~si9ner Jim Sutherland !thows wife, Ruth, 
logic board from computer he built to control hofT'~ appliances. He hopes 10 
Nogrom it to ploy gome~ \\ilh thel( cnildren, Joy, 4; Solly, 9, ond Ann, 13. 

If! W"f~~':: ' 

-For in:lantt!, J plan to hook liP 
the t('le\i~ion pil'turc tube to th~ 
!,\·~t('m so ,h ... t Echo ( .. n "I')mmuni~ 
cale with the Camil_v throl.O:!h an un­
u !l'cd {hannel,- hI' l':..rH<dllm. ~O'l '11 ni-::;ht". the H't will .;witch 11'1 
I hanncl at a certain time ancl 
r<.; d the (:hildrcn to :;;0 ~o bed" 

Jim's three children, in~ 
c.Iudi:lg .j,·,year-old Jay, are 
learni:;;:: abouL comp~Her 
ooeraliQl"ls through their 

• 
rls hohhy, Sally. I). 
able 10 expl<lin the 

F.·.M I I,utton;;; on P:F" I 
small Ie ~\'=_~ion control 
berm!. 

·Wht:'n they all H!!ht up. 
It ml'a"~ it'.; me5_"cJ up, 

1 ";1 d. .\nd !'he knew 
h IUllnn would reme­

y t~e pmblcm. 
Thro cn!1lputer can ana­

lyze m.,rh prohlems quiri\­
Iy for U·vcar-olrt :\nn and 
Mrs. Sutherlanrl said the 
editing fel'lturc of the com­
puter typewriter in her 

-ki'_"~t'"'' ,. 'me in handy 
wh&ot the wa<:: preparin!:! a 
term paper for a nit:ht~ 
!>Choal course in compu­
ten; . 
Sinr~ the ;:\'stcm rNa!ns 

I'Inly the last lhin~ typed 
In a certain space. ~hc can 
fimply !it:O hack and l~'pe 
o\'er ('rror~. then riirecl 
the cr, nputcr to rep!'int. 
prMucin;! a perlttl copy. 

?Ir;;. Sutherland. a home 
~onombt. J.l~o p!;lr.i to' 
pro~r:tm recioes into the 
machine so ~hc can caU for 
one from the mt'mcrv 
h.,nk whene\'er she needs 
it. . I 
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COMPUTER CONnOlS HOM E APPLIANCES 
. .. Suthe.rl.and famdy hu 115 ow., homemade computer 

Home Is Run 
y,Computer 

I 
( 

j 
u 

PI'M'SBURGH (APl 
Some old junk Jim 
Sutheraind br(lu;hl hom e 
from the office is noW 
rl'gulatin~ tht" furnace In his 
ha.'l'Ie, u.kclLnj channels on 
his teltr>;~lon. IYPlng papers 
for his wife and helpin~ h;s 
chi! dren with theIr 
hom8\\·9rk. 

Southerland, a computet 
de~ign~ fo r We .. ~use 
Electric Corp., btXl.inl ~('Ime 
ob.';olete parts frmn the com· 
panv and built Ed'll) IV. an 
tJectrontc computer for home 
operalhm, In the baSl'ment of 
his home. 

It took Jim six months to 
design and build Echo IV. 
hOU~M in a white cabinet 
along one wall of his base­
ment work room. Since he 
completed It arout three 
ytl~ a;o, he's been bu3y 
writing p/"t'lgl'ams to make it 
aperale various appliances in 
hb home. 

"The real fun of a ho:ne 
computer." SUlherl;md saSs. 
"is when \'0:1 can Ile into Ihe 
apparatus' you're uslng." 

"For Instance. I plan to 
hook up the television picture 
tube to the system so that 
Echo can communicate WIth 
the fAm ily through an unused 
channel," he explained. "On 
school nights. lile set WIll 
6wilch to that chan!1(!1 al a 
cerlain time and remin1 the 
children to go to bed." 

Jun's three chUdren, In· i 
e1udmg ~.year·old Jay, are i 
learning about compute r t 
operations throuj!h the I r i 
falher's hobby. Sally. 9, was 1 
able to explain the lights and j: 
bulloRS on the Ii m a II e 
tele\'ision control board. ( 

"When they aU light up. it 
mean's Irs messed up." she r 
l"aid. And she kn!.'w which Jl 
button would remedy the pro- b 
blem. 

The comDu!er can analyze e 
math problems quickly fO'l' 13- a 
} ear-('lld Ann and Mrs _ 
Sutherland s,ud the edl1ing ~ 
leature of the computer a 
Iyppwriter in h~r kit~hen n 
came in handy when she was e 
prepwg a tenn paper for a 'T 
night-school course in (tnn- b 
pulers. 

Since the system rda!ns cl 
only the last thing typed in a P; 
certain space. she can smlply vi 
go back and t~pe over erron, 
then direct. the computer 10 M 
reprint, producing a perfect If 
copy. a~ 

Mrs, Sutherland. a home ~ 
economist. al!'.() plans 10 pro­
gram recipes Into the 
machine 50 she can call for ~ 
one from the memory bank 
whenever she needs II. PI 

"It won'! be long until the 
({Imputer will be taking care 
of the bookkeeping for our 
household," ~trs. Sutherland 
said. 

n 
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Family"s 'Jack of , All Trades" 
, 

- , ~ 

By JACQUELINE SNYDER 
PITI$BURGH (AP) - Jim 

Sutherland's been tmkerlng 
with Junk in his basemen! (Of 
about four yea rs now and he's 
created a monster - bUI a use­
ful one. 

A computer designer for 
\Vesling'lous~ Eleclnc Corp .• 
Jinl bought some obsolete 
parts from the company and 
built ECHO IV, short for Elcc­
t ronic Computer for Home Op­
e ration. 

"The real fun of a ht-me 
computer," Jim says. "Is when 
you 11C it Into the apparatus 
you're uSing." 

So, ever since he completed 
the ECliO atoul Ihltt yean 
ago Jim's been bu~y pro­
grammmg it to regulate the 
volume and channels of the 
family TV SCI, control the fur­
nace. r.;-gul:HC clOCks, Dnd play 

( the sterl!O. 
"I plan to hook up the tele­

vision picture tube to ti le sys­
tem so that ECHO can commu­
nicate WIth the fanlily throuRh 
an unused chonnet, to he ex­
plained. ' On school niJhtll, the 
set WIll switch 10 Ihat channel 
at a certntn time and remind 
the children 10 go to bed. " 

Jim's three children nnd his 
wife, RUlh, enjoy ha\'illg Ihe 
I'll m nil I f' r li\l> With Ilwm. 

* * '* 
Four-year-old Jay Is learning 
10 tell time from the flashing 
lights of the foot-long narrow 
walnut c lo cks lOstalled 
throughout the housc. 

Nlne·,year-old Ann can ex­
plain H'e lights and buttons on 
the small television . comrol 
board. 

"When they all light up, It 
m(,lIns it's messed up:' she 
saId, minting out the bUlIon 
that would remedy the situ­
at ion. 

ECHO helps 13-year-old Ann 
analYle math problems for 
school and Mrs.. Sutherland ~ 
said the editing fe:tture of the 
typewriter w<ts useful in typing 
a lenn paper for a course she 
look In computers, 

Since Ihe syslem relalns only 
the last thing that Is typed In a 
certain space, Mrs. Sutherland 
could simply Iype over errors, 
then direct the computer 10 
repr lnl, producIng a yerfect 
copy. 

"II won'l be long until the 
computer will be laking care 
of lhe bookkeeping fer our 
household," she added. II will 
keep records of expenses for 
monthly budgels. write checks 
and 1'('1;lin n:(onls for income 

-J-Im-'-'-'-'-h-'-h-O-PC-S-IO-P~ , 
gram the compuler to nmnlt" ! 
the weather and Issue short-
term fOI"eCIlSls , Inventory t:ro-
ceries and make up shoppang ... 
lIsts. •. 

* 

But writing pro~rams Is very 
time consuminE:, although once 
written they save much time 
and energy, Jim says. ~ 

lie says it will lake at least 
10 years to hrinr: ECIIO up to 
11.5 lull capabilities. "But it's 
my hobby, J enjoy [t," he says. ~ 

"It will never make lIS any " 
money," Jim ndds. "vut It I 
sure has been fun." t 
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-htno!·AP W1rr;>/lollll 
Com puter Designed to Control Home Appliances 

James Sl,I therlond, computer designer (or Westinghouse Electric Corp., shows 
his wife Ruth a logic board from a computer he fashioned from ports purchased 
from the company in Pittsburgh. The system controls the television and stereo 
omong other things in thc home. Sutherland hopes to program it to ploy games 

with his children, from left, Joy,4; Solly,9, and Ann, 13. 
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• 
JIM SUTHERLAND, a computer designer for Wc..st• 
inghouse Electric Corp., shows his wife, Ruth. a 
logic board from a computer he designed and built 
to control the television and stereo among other 
things in the home. Sutherland hopes to program 
it to play games with children Ann, 13, Sally, 9, and 

• Jay,4. 

• 

His Computer 
Runs Home 

PJ'ITSDt.:RGH (AP)-Some through an unused channel," he 
old junk Jim S u the r I and explained. "On 9Chool nights, 
brought home from the office is :thc set will switch to that ehal). 
now regulating the furnace in ne! <'It a certain time and 
his home, scleMing channels on remind the children to go to 
hi" tclc\'lsion, typing papers for bed," 
hIs wife and helping his chil- Jim's three children, Inc!ud. 
dren with their homework, ing 4-year-old Jay, are learning 

S u the r I and, a computer about com p u I e r operations 
des I g n e r (0 r Westinghouse through their father's hobby, 
EJect,ric Corp" bought some Sally, 9 was able to explain the 
obsolete parts from the compa_ lights and buttons on the small 
oy and buill Eeho J\'. an elee- telel'islon control board, 
tranic computer for home oper· "\\llen they all light up, It 
ation, In the basement of his means it's messed up," she 
homc, said, And she knew which but. 

lt took Jim ~rx months to ton would remedy the problem. 
deSign and build Echo l\', The computer can analyze 
J10USed in a white cabinet along math problems quickly for 13-
one waH of his basement work \"ear-old Ann and Mrs. Suther. 
room. Since he completed it iand said the editing feature of 
about three years ago, he', the computer typewriter In her 
been busy wrlling programs to ki tchen came In hand,' when 
make .it operate \'arious appli' ,she was preparing a term paper 
ances In hiS home. ' for a night.school course in 

"The rcal fun of a home com· ' computers, 
puter," SutherJ<l~ says, "is l Since the system relains only 
when you , c~n It~ Inlo the / the last Ihing lyped in a certain 
apparalus )OU re usmg, space she can simply go back 

"For Jnslan,ce, I. plan 10 hook and type ol'er errors. then 
up the tele\' lslon picture tube to direct the computer to reprint, 
the syst~m so ~at Echo c~n producing a perfect copy, 
commumcale wllh the famIly . , S Ih 'nd h 

jOo. "rs, u era , a Orne 
-----~·~~----- I economist. also plans to p~ 

gram reCipes Into the machine 
so she can caU for one from the 
memory bank whene\'er she 
neros iI. 

"It won'l be long until the 
computer will be laking care of 
the bookkeeping for our house. 
hold," Mrs, Su:hcrland saJd, --
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J im sutherl'l'Id, ,how, hi. wife Ruth. logic board from 

~ tompulcr he dnigned .nd buill from obsolete pilrh. The 

I "When Ihey all li~hl up. ill 
mean's IrA mc~~ up:' "IhP 
!a d.\r.d ~hc kJlCI\' "h;th bu: 
ICrt \IQUIri retr.edy the problt'm. 

• sydtln tontr~ls the tfl.vi.ion .nd sterco amot.g ~ Ir.fr Ihing5 [ 
in Ih. hom. . Sulherl.nd hopes 10 progr.m it to pl.y game, 
wilh Ann, 11, S.lIy, " .nd J.y, 4. . 

Computer Made From Junk : 
I' 

'~:'L:GT~,' _ ~~~~,. '~i~~:'~~~~"; 
old junk Jim SUlh:orland brought it operate \'arioos ap;lilaoces in 
home from Ihe office is now re- hi ... bnm!. 
gulating the fUrnace in hi"! "The real fun of a home com I 
homt'o selectinj:l channels on hl'\ puu~r." Sutherland says. "i.s, 

tI
\'i~ton. typing papers for hls when yOU c~n lie inlO-lhc appa \ 

and he!pin,:: bis children ratus you're u.!';ng:' 
h their hnm'!v.MI.. '-For instance. 1 plan \('\ hoCk I 

Sutherland. a computcr de- up O',e lelc\'j!lion piC:Uf~ 1:lbe to! 
signcr for ',"t<;tint:hou~e E;ec the !I~st~m so .that Eeho ca~l 
tric Corp, bou2ht "lOme ob~elt' communicate \\Ith ~e fa:!,ll) 
parts from Ihe company and throu~h ~n umL~~d c .. annel: he I 
t

ilt Echo r. an eleelt1,"i(' up!alnea_ On school ntghtS. 
npUler for hOme operallon, in lhe ~et w 11 ~wltch ~o tMt chan· 

e basement 01 h~s home. net at a certam lime and re­
lt took Jim six month'! to de. mmd ~e ~tllldre"-,Io go t~ bed. 

. d b 'Id Ech IV hoU.~ed Jlm!l tnree rllI,dren. mdud 
~Ign an . UI o. ing ".\,ear old J3\' are Jearn-
tn a white cabll'lct alan!; on(' . ' - . ~ 1\ r h' ba)Cment work mg about Ci'"!mpotcr ?pc' allOns 
v.a 0, IS _ through Ih~lr talncr ~ hobby. 
room. Since hI! CQmpl~led It Sail\', 9 was ;):blc to cxp,ain the 
about three years ago, he! been II~hls and buU()(L~ on the .small 

le:C\ ision dJIllrol board. 

The comp'.l!t'r can analp.t' 
math p~oble:ns QUich!y f(lr 13 
lear old Ann and )irs. Suther I 
land said th:! eduin~ fealufc of 
the rompu!t'r tlPt'" ritef in her 
kitchen came in handy ',I llcn she 
\\'a'! preparll'll! a term P"lp~r for 
a nighlschoo\ course in comut­
!fS. 

Since tht' Sls!tm rctains only 
thc la51 thin~ ty~ in a ce~tain 
space. (he can simDly p:o back 
and 1\"lIe (I\('f error~. then di· 
Tect the rnmnut"r II) repf I'll. 
prmucinl! a perted copy. 
~ 'Ir'! Sutherland. a hcmel 
~conomi'!. abo plans 10 oro I 
1!r3:n re:ipes In~o Ire macnme 
~'l ~hc c'tn call for onc from Ihel 
(ntml)r' b:lIlk whene\'cr she 
,eeds it. • 

"It \\,{on·t he lonl! un'. II the. 
~mOU~f'r ,·.ilI h'! lakin: nrc of 
:be bnnl.l;e<:p;r!! fllr f'Uf house­
'Iold," ).lr~_ SIl'toe~laJ\d !ald. 
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t--.. , Computing-home style 

Some junk-this IS 
• living! 

BY JACQUELINE S~YDER 

PJTI!'BUnGH IN! _ Some old junk Jim 
Sutherland broughl home from the oUiee is 
regulating the furnace in his home, select­
inc channels on his television, tYlling papers 
for his wife, and helping his children with 
their homework. 

Sutherland, a computer designer for Wesf­
Inghouse Electric corporation bought some 
obsolete parts from the company lind buill 
Echo IV, on elf:C~Qnic computer for home 
operation, in his basement. 

It took Jim 6 months to design lind build 
Echo IV. housed In a white cabinet along 
one wall of his basement work room. Since 
he completed It about 3 ye:lrs ngo, he has 
been busy writing programs to make it op-
erate appliances. 

"TilE HEAL fun of ::I home CGmputror," 
Sutherland says, "is when )'OU can tie into 
the apparatus you're using," 

"For Instance, I pilln to hook up the tele­
vision pidure tube to the system so that 
Echo can communicatc wilh the fnmily U1ru 
nn unuscd channel," he explained. "On 
school nights, lhe set will switch to lh3t 
channel and remind the children to go to 
bed." 

Jim's three children, including 4.year.old 
Jay, are leanling abollt computer operations 
Ihru their fatber's hobby. Sally, 9, was able 
to explain Ult~ lights and buttons on the small 
television control board. 

SC'hool course in , , . computers, or course. 
Since the system retains only the last 

thing lypt..'Cl in a certain space, she can 
simply go back and type O\'cr errors, then 
direct the computer to reprint, prodUCing 
a perfect copy . 

MRS, SUTIlEItLi\1"n. :r; honle economist, 
Bl~o plans to program recipes Into the rna. , 
chme so she can cnll for one {l'om the 
memory b;mk whenever she needs it. 

"It won', be long until the conlputer will 
be taking care of the bookkeeping for out 
hou..schold," Mrs. Sutherland said, 

I 

"\\'IIE~ 'rilEY 311 light up. It menns U's 
messed up," she snid. And she knew which 
bullon would remedy the problem..... 

AP Witt_to The computer "an an:ll)'2e mnth problems "1 
. . . d quickly (or 13-year-old Ann and Mrs. Suthcr- ~ •• ~ 

Computer drsigncr J im Sutherland shows hIS "'Ire, Ruth, a logiC ,bo.ar - ~ 1;'100 said the editing or the computer type- '':-~ 
f rom a comlllltcr he designed and built (I'om obsolete Jlarts at IllS Job. writer in her kitchen came In handy when 
Thc sy~tcm ~on1rols the telcvision and stereo :llId he hopes to llrogram she was preparing a tenn paper for a night 
it to play games \\ith I.his children] Aun, 13; Sally. 9, and Jay, 4, 
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JIM'S THR EE children , 
including ",.yenr-old Jay, 
are learning about com· 
puter operation, throu~h 
their fother's hobby. Sally, 
9 was abl!.! 10 explain the 
Jight!t and bullons on the 
smal! television cont rol 
board. 
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" -\ ~f, ' j old junk Jim Suthe r land 

• J brought home from the 

\ 

~.. - -.. \' I office is now rcnu1nt;nA the 
, '; _ furnace In his home, select· 

I e.. IOJ; channels on his televi· 
Ilion. typing papers for his 

\ _ wife and helpin~ his chil-
t drcn with their homework. 

~ 

• 

~ulh{'rland, a computer 
d{'~if;ncr for WcstinJt,hol1<;c 
E 1 c C t ric Corp., bOIl~hl 
some obsoklC pariS from 
the company nnd buill 
Echo IV, an elect ronic 
('ClmJ'luu~r for home opera· 
thm, In Ihe basement of his 
home. 

IT TOOK Jim six mon'_hs 
to de!;i!!" and build Echo 
IV, housed in a while 
cahin!'t nlon~ one wall or 
hh bast!mt!nt work room. 
Sincr ht! compleled It about 
three yt!ars ago, he's been 
busy writing program .. t<') 
make it operate vllrk,u,,; 
npplianct"!t In his hnm!!. 

"The rcnl (un or D. home 
c () m p u I er," Sutherlnltd 
says, "Is when you co.n lie 
Into the uppo.rolus you're 
u!\'lnA· " 

• • 

--... - IAPI 

SUTHERLAN D, FAMILY 
_ _ , Some old jun k 

"For Instance, T plan 10 
hook up the tQlevislon p:c · 
lure tuhe 10 the syslem so 
thnt Echo can communi· 
en t e wilh the family 
through an unused chan­
nel," he explained. "On 
school nights, the sct will 
switch to that channel at a 

'\ 'cerlain time and remind 
the children to go 10 bed." 

"When they nil IIlIhl up , 
it Illcnn's it's messed up." 
she said. And she knew 
which button would remedy 
the probl!'m. 

The com puler can af'l3 l· 
yzc math problems quickly 
for 13·ycar-old Ann and 
Mrs. SuthNlnnd said Ihe 
editing fealure of Ihe com· 
puter typewriter In her 
kitchen came in hnndy 
when she was preparing a 
term paper for a night­
school course in compu· 
lers. 

SINCE TH E system re­
tains only the lnst thing 
typed in a certain space . 
she can simply go back and 
Iype over er r 0 r 5 , then 
direct Ihe compute r 10 reo 
prinl, producing a perfect 
copy. 

Mrs. Sutherland, a home 
cconOf'lli~t. also plnns to 
pro&ram recipes into the 
machine so she con cn ll fo r 
one from the memory bank 
wheneve r she needs it. 

"It won'l be long until 
1he computer will be tak· 
Ing cnre of the bookkeeping 
for our household, " Mrs. 
SUlherland said. .- . .. -. 

• 

\ 



• 
• 
• 

• 

• 
• 
• 

MIDLAND, MICH. 
NEWS 

0 . 14,71<4 

JlN 2-1 :970 

, 
I 

( 
r 

( .. 

iv 

l"~ 
j/d" 

J.,t' . 

l"/ 
" / J • 

I 
I 

) r 
~ d 

{ '--1 ..... 

---

r ( - ~. ....-- ---,.:;. ~ 

L ___ ".·t_.,~, __ .~~ :T'"~=-=-..., , /_ _, __ .... 
JIM !:lUrHERLAND, 0 compuler designer for Westmghouse E1c~ftIC 

Corp., shows his wife Ruin a logic board from a computer he designed "nd 
built trom obsolete porls he bought from the company. The system control s 
4he television and stereo among other things in the homt. Suherlond hopes 
to program it to ploy games with Ann, 13, Solly. 9, and Jey, 4. 

Computer controls home 
By JACQUELINE SNYDER 

Auocialtd Prt5( \\'rill~ r 
PITrsOURGH CAP) - Sorrn! 

old junk Jim Suthtri.nd bmu,lht 
home from the oll'ce is nov.' reg­
ulating the furnace In h~ 
home. selecting channels on his 
le revi5io~, typing papers for hill 
wHe lind helping his c.hi!dren 
with their home~'ork. 

Sutherland. a computer d~ 
Signer for Westinghouse F.1f"C­
tric Corp., bought some oO'JoOcte 
parts from the COmpany and 
built Echo IV, ~n electmnic 
computer lor hom~ operation, in 
the baRment 01 his home. 

I! took Jim ~ix" months to de­
sign and build Echo IV, hou.~ed 
in a white cabinet along one 
Will of his basement \\'ork 
room. Since he comp!ett'd it 
about three years aso, he's ~n 
busy writing pro;::rams In make 
it operate l'ariollS appliances in 
his Mme. 

"The real (un of a home com-

pUler," Sutherland U)~, "is 
when )00 cln tie into the appa­
ratus \1)IJ'rf' usln~." 

"For IMtance, I plan to hook 
up the te!e\'I~ion picture tube to 
the syqem 50 that Echo .::an 
communicate wilh tho> family 
through an unllSt'd chanlK'l," he 
explailv.!d. "On SIChooI n;~hts. 
the sct will sv.1tch to thaI chan· 
nel II a certlin tllne and re­
mind the chi!dren to go 10 bfd." 

Jim's Ihr~ children, Includ­
ing +yclr-old JIY, Irc learning 
about computer openu~ns 
through Iheir lither's hob!:Iy. 
Sally. 9 \\"lIs able \0 expliln Ihe 
li,:hts and bunons on Ihe small 
televisIon comtol Imrrl. 

"When they .11 light up, it 
mean's if.'! mKsM up," .'Ihe 
5<lid, And ~hll knew which but· 
IOn ..... ould rrmcdy the proO!em. 

The computer can analyze 
mlth prohl"ms qUIckly for 13-
yttr-old Ann Ind Mrs. Suther· 
land said Ihe edIting featute of 

appliances 
the compull'r t) JX"".\,utl'r in hl' t 
kitchl'n came in hllnt"h Ilh"n she 
was prcpannt; a Iprm p3p"'f fot 
I nlght·school couru: tn comput· 
ers. 

Since the syslem ~ta:ns only 
Ihe last thing Iyped In a ceTta: n 
Space, she can s:mply S'l back 
Ind Iype over etroTS. tr.tn dl­
recl tM computer to tepTLOI, 
prodUCing a pcrlca copy_ 

:"-Irs. Sutherland, a home 
eccncmist. liso p:ans 10 pre>­
gram recip6 ifllO thl' mlch.ne 
50 she can call lor f':l:" from t1e 
memorv bank whenever she 
needs it. 

··It "-"On't be )on~ until the 
computer v.,JI be takIng CIre 01 
Ihe bookkeepin;!: for our Muse-
h'J~r1 \1 r<;. Sutherland 5.lld. 

_ ::oMr. . " --' 
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Electronics Whiz Con'Verts Junk 
1nio COll1puter Servant At HOl1te 

rlTTl'DUI1 (; II . of! - Some 
old Junk J:m Suthe r land 
brought home from the officI! 
is now regu!a:in;:: the fUrnace 
in his home, !ell'c •• ng chan· 
nels on his tl.'lt\lslon. typinR 
papers for hiS wife lind h<.'ip­
ing his children with their 
homework. 

Sutherland. II C(lmputer de­
u gner for Wrs!lnj;house E:ee· 
u k Corp .• bough! ~r>me obso­
lete parts from the comp<ln}' 
and built Echo IVan e1t'c­
troDic c:ompu:er for home op­
eration, in the b .. ~,:mcnt of his 
home. 

n look J im six months to 
dC5igD and build Echo JV. 
hous~ in • \\hite cabmet 
along one ....all of his b.ue­
ment workroom. Since he 
completed it about three years 
. go, he's becn busy \\rilinf 
programs to ma~e II operate 
various appliantes In hiS 

home. 
n EAL FIJX 

" The real fun of a home 
computer." Su!heriand nys. 
"is when you can tie into the 
apparatus you're using." 

" f or ins:ance, I plan to 
hook up the te[e \ i$ion picture 
tube to the system so that 
Echo can communicate with 
the family through an unused 
channel," he explained. "On 
school nights, the set ~'iIl 
swltcb to that channel at a 
aNin Ume and remind the 
children to go to bcd" 

Jim's three children. includ· 
ing 4-yea r-oJd J ay. arc learn-

. ing about compu:er oprratlons 
through the:r father's hontly. 
Sally, 9. ~as able to explato 
the lights and buttons on the 
small teJcvu:on Ct'Introl board. 

" When they all I:ght up, it 
mean's irs messed up." she 
said. And she kncw whIch but­
kin would remedy the prob­
lem. 

The computer can analyze 
math problems 4ulckly for 
ll·ytar-old Ann and ll(5. 

Sutherland said the editing 
feature of the ('ompuler typt'­
wriler in her kitchen elme in 
handy II hen she was prepar· 
ing a term paper [or a night. 
sc1oo1 CQursc in ecmpu:ers. 

Smee the sy .. :cm retains 
only ~he last thing typed in I 

certain space. l'he can simply 
go back and type over errors, 
then diret! thc computer 10 
reprint. producing a perfect 
CLPY· 

:'.lr5. Sulbcrla nd. a home 
I."conomis:. also plans to pro­
gram r('c:pes Into the machnc 
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so she can ca ll for onc from 
the memorv bank I'hene\"er 
she needs ii. 

" Il Mn't be long until Ihe 
computer "ill be laklnt:( e3re 
or Ihe bookke<!ping for our 
household," )lr.s. Sutherland 
said. 
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J IM SUTHERLAND SHO WS CONTROLS TO I-JI S FAMILY 
} for compute r he built from junk 
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COMPUTER FOR THE HOJ.AE 

PlnSBURGH - Jim Sutherland. a 
compuler design!!:r for Wcstin'lhoust 
Electric Corp., shows his .... ife. Ruth, 0 

logic board from 0 computer he designed 
and built from obsolete parts he bought 

from the compony. The system conhols 
the television Gnd stereo, among other 
things, in the home. Sutherland hopes to 
program it ploy games with Ann, 13; 
SoUy, 9, and Joy, 4.-AP Wirephoto. I 

• 



Old J~k ,.kes . ver This 

AI" \\'!'~f. ,I, 
COMP UTER DESlGNER Jim Sutherland of Piltsburgh who works for Wc.slinghollse 

Electric Corp .• shows his wife Ruth it logic board from a computer he dCliigncd and 
buill from obsolete parts he bouAht {rom Ihe company. The system controls the tclc­
nsioo and stereo 3mon~ other things in the hOIl1t'. S\ilhcrland hopes to program it 
to play, g:uf!cs .with Ann. 13; Sally, n, and Jay,·l 

. , 

sehold 
PI1TSHURGII (AP) _ Some 

old junk Jim Sutherland brou!:hl 
home rrom the oUice ill now 
I <,:!ulalin,:: the rlu-nac(' III his 
home, ~clcctint:: chaDnr]s on his 
\('I{'rision. Iypin:: INm l,al)Crs 
for hi' ""ife and h('I,liog his chil­
dren with lhelr homework. 

Suthrl'land, It c(lrnputcr de­
.,J::n('r fltr \\'("hn;:hf>u~c ElrclJi<: 
Corp., huu~hl - ~OIJ1(, ob"O\clc 
I)art~ from the ~'ompan)' and 
huill ~t'IIO IV, nn Electronic 
Comput('r for HOllie Ol)(,rlltion, 
In the bascmen~ of h!5 split­
\{'\'C'\ home In suburban Plum 
Uorou,t:h. 

It look ,Iun ~i\ monlhs to de­
lIign lind bUild ";eho IV, hou~ed 
in II \Ihlte cabfnet II10uj:: one 
",~IJ n( hill ba!jenlC'nl work room, 
Since he cOIllII\etrd JI ilhout 
Ih1'ec lrars a/:n. he's heen busy 
llrillnJ: lU'u,t:l-ams 10 make it op­
erate \,al'lous applianccs In his 
hOllie, 

""11' rC:l 1 (un o( I homl' com. 
,)utcr, '" SUlherland says, "is 
IIhen l'OU clln tiC' iulU Ihe all· 
l)araltHl' you're u~inj!" 

"fo'or in~tllnre, [ I'\:ln 10 hunk 
UII the Icll'l-bl"D pil'tul(' luhf. to 
the sy~tf'rn so that F.cho can 
rummllnirale with lhe ramill' 
lhrolll-:h III unU5ed channel," hI' 
l'sI'laincd, "On ~('houl ni;:ht~, 
thc srI wiil 511itch 10 that ('han­
nd al 11 I'rllain time and re­
nunclthe (-III"'rrn to J,!O to 1)('(\," 

Jim'" (;llIIil)_int!u!\m;: fotlr­
~'ear olet Jay-alrC'a,!y usC's the 
Cl'lInllUt('r to h1rn thrir televi ... lon 
011 :Hld 0([, selcct channds and 
1C'~ulllte \olurnc from a ponable 
oill'd walnut control board. 

11re ('hildrl'n IIl'e le:lI'nin;:: 
ahout com P II t I' r ollCrnlloDs 
IhrouJ(h Ihci! faUler's hooo),. 
NIM.)'C'ar·old Ann was able 10 
C'~plaill Ihr li~hts nnd button!> on 
Iho ~Ol:rll tcle\il\ion con1rol 
IW:lnl. 

"\\ hell thc)' all h&hl up, it 
mcan's it's mC'~scd up," she 
said. And she knew whirh bul. 
ton would feml'dy lhe pr'oblem. 

Jay Is lurnin;: to leU time 
(rom tho nash!n: lighls or the 

• • 
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root·\ons: n a r row walnut 
"clock,,'" iUsLaJled throughout 
the houlle. 

TIll' computer ('\C'o helps the 
Ichool-a:,;e Sutherlands with 
lheil· homel'ool'k. 

II can 1II1al~';:e malh problems 
(Iuickly (or IJ-),ear·old Ann IIl1d 
Mrs. Sutherhlnfi lI3id the cdltiUliltr 
r('!t lm'c o( the cumpulrr Iyp{', 
\\'rit{'I' in hl.'l' kitchrn Cllrll(, In,. 
handy "hen ~hr I\as rll'epMin~ 
11 tel'llI \lal)('r f(lr a night,srhon1 
eourse in compulrl'S. 

Since the system retains onl), I 
lhe last thinG that was Inlet! 10 ! 
11 certllin space, she could ~illl' ~ 
pi), GO bark and t~·pe o\'cr cr· 
rnr~ , Ihcn dil'cct the computC'r t 
to ,'cprint, produ('iuG a 1>C'rf~ct ~ 
cop~'. r 

IIIrs. Suthcrlancl. a hnme econ· 
onlist, has l1~d Echo', rcprlnt-j' 
jnl: caplhilltil's 10 addr(,~5 tabet' J 
and prepare innlallOlI!>. Shr al ' 
so Jilam, to IlrOj!1 am rcdll('~ 11\ ,I 
to thr machine ~o she can cllI 
for (II1C from the memor), bankl 
whcneHr shl' neetll; it. 

"'t won'l be Inn)! until th .. 
('(lmputer will be takinj:[ earl' of 
the oookkrCllin:: (or our house· 
hllld," Mrs. Suthf'l'land addcd. 
~he ~~_I,; Irr1' Job "lakt'~ a 

j:[uod dcnl of Illy time ('at'h 
m1lnlh and I'm looking forward 
to tho computcr t),pln!! out 
dlCl'ks. kCCllin~ an itemilcd ,Il'­
count ()( t'xpen{hturcs and I'e· 
cordinR Ihe espellses needed fo!' 
income tal( purposes." 

"Since it c~n subtract aceur· 
ately," she cxpillined, "I v.iII 
ne\'er get anolher noll' fl'om the 

I·bank llIyilll: m)' Iceount is 0\1-
erdrllwn." ---- .. - --
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Computer Controls Home Appliances 
PI7TSIIURGH-Jim Sutherland. 3 (:OEnjllltl'r d(' ~h!ncr for Wnllnchouse Elcrtric Corp., 

sho\\s his .... ife. !tuth. a JO::!ic board trull~ a compu ter he dcsi~ed nnd built from obso­
lele parl~ be bou,l:ht from tbe company. Tht: ~y'lelll controls the lelc\'ision :lnd stereo 
~lIIon l! olher Ihln~s in Ihe home. Sutherland {"Ipes 10 program It to play games wllh AJUI, 
13, Sally. nine, nnd JUl'. four. (AP Wircpbolo) 
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- Junk' Computer 
-Does Work For 5 

•
BY J .\CQI,;ELlXE SXYDEI{ laboul Ihree years ago, he's been 

Associllted Pr~ss Writer busy writing programs to make 
Pittsbursh (AP) - Some old it operate various appliances in 

junk Jim Suthcl'land brought his home. 
home from the office is nol\' wThe re3l fun of a home com. 
regulating the furnace in his pliler," Sutherl~nd. says, "is 

• when \'OU can (Ie 1010 the ap­
;home, selecUng channels on his paratus you're using." 
-{('Ielision, typing papers [or his 'F . I I I I hook 
"{ w.l hi· h" hlld . or msance, pan 0 • w~ e a,~ e plOg , ~s c ren up lhe tcle\'ision picture tube 
WIth their homewor... 10 the system so that Echo 

Sutherland, a com pUler de- can communicate u;ith the 
signer {or Westinghouse Elec. {!tmdy through an unused chan. 
lric Corp. broullht some ob~ nel." he explained: "On _ school r 

' . ":.Ights. the set \nll SWitch 10 
Jete parts from the compan~ that channel at a certain time 
and buill Echo 1\'. an electronic and remind the children to go 

anputer {or home operation. to bed." 
. hej)asement of his home. Jim's Ihree children, Including 

: 11 took Jim sh: months to i'year-old Ja~', are learning 
desjgn and build Echo 1\', hcIus< aoom computer 0 per at ion $ 

cd in a white cabinet alon,:: Ihroll~h their falher'S hobby. 
one "'al! o{ his basement "'Ork Sally, 9, was able 10 explain 
room, Since he completed it the lights and battons on the 
' ., l.unaJl lelc\'ision control board. 

~ "When they all light up, it L 
... id. And she kr.ew which button 
'Would remedy the problem. 

Now, This One . 
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Math Jim Sutherland, n computer d eslgnc r for Wcs lhing. 
The computer can analyze housc Electric Corll., shows his wife Huth a log ic 

math problems quickly [or 13· board frolll obsolcte "Mts he bought (rom the com. , 
yeu-nld Ann and Mrs. pany. The s)stem controls thc ie lc\'!s ioll and stero Ii 
Sutherland said the editing among othcr things in the hOllle. Sutherland hopes to " 
{eature. of. t~: ek!J_~puter prog ram it to pla\t games wit h AIIII , 13, Sally, 9, and I • 

• 
• 

typcwrtter In u.,r 'lh.:ucn came • Jay 4 
in handy when :s.he \\'8S pre-_ , . 
paring a term paper {or a 
night·school course in com. 
puters. 

Since the system retains only 
the last thing typed in a certain 
space, she can Simply go back 
and type o\'er errors. then direct , 
the computer to reprint, prOOuc- I 
iog a perfect COpy. l 

Mrs. Suthcrland, a home 
eronomist, also plans to pro-, 
gram recipes into the machine, 
80 she can call for one from, 
the memory bank whenever she I 

needs it. 1 
",t won't be long until the t 

computer will be taking care 
of the bookkl!eping {or our ( 
household," Mrs. Sutherland! 
said. II: 
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OPERATE APPLIANCES 

, . 
Computer Built 
To Do Homework 

By JACQUFUNE SSYDER 
Associated rrtSS Writer 

PI'M'SBUUC H (AP) - Some old Junk Jim Sutherland 
brought hOme from the office Is now rcgulaling the furnace 
in his home, selccUng channels on Ius television. typmg 
papers for his wife and helping his children \\ith their 
hOmework. 

Sutherland, a computer designer lor WC~llnghouse Electric 
Corp., bousht some ob~olcle p3rts from the company and 
buill Echo IV, <In electromc computer for home operation. 
In the ba~emenl of his home. 

Jt took Jim six months to design and build Echo IV, 
hOused In a whIte cabinet along one waU of his basement 
work room. Since he completed It about three. years ago, 
he's been bus)' "Titmg programs to make It operate vanous 
appliances In his home . 

"The real fun 01 a home computer," Sutherland says, 
"1\ when you can tJe into the apparatus you're u~ing." 

"For instance, I plan to hook up the tele,'islon picture I 
tube to the system so thai Echo can communicate \\ ith 
the family Ihrough an unused chan'nel," he explained. "On 
school nights, the sct, will switch 10 thai channel at a 

I 
certain time and remind lhe children 10 go to bed." 

Jim'!i,thrce childl'cn, includmg 4-year·old Jay, are leilrnlng 
about cnmlluter operations through their falher's hobby, S"lly, 
9 \\ 3S 3ble 10 explain the lights and bullons on the small ' 
television control board, 

"When the)' all light up, It mean's ir s messed up." she 
said. And she knew which button \\ ould rcmed}' the problem. 

The computer can analyze math problems qUlckl~ for 13·year­
old t\nn and Mr:!!. Sutherland said the editing feature at 
the romputer typewriter In her kitchen came In handy when I 
she was prepanng R tcnn paper for a night-schOOl course 

in computers. 
Since Ihe system relains only the last thing typed In 

a certain 5pace, she can simply go back and type o\'er 
errors, then direct the computer to repnnt, producmg a 

perfect copy. 
Mr:!!. Sutherland, I home economist, also plans 10 program 

recipes Into the machine so she can call for one from 
the memory bank whenever she needs It. 

"It won'l be long unul Ihe computer will be taking care 
of the bookke-eplng for our household," Mrs. Sutherland said. 
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nld junk J im Suthrrttlnd brought. up the teleVision plNure tu!x'to 
h'Jm(' from the o(fl('(' b now r~" the sy:.tem so thnt ~('ho ('nn 
gulntmg the fUrnlll.'t' in his comOlUOIt:alt' with the family 

1 hum(-, ~"Ic{'tJllIo: ch,mnl'ls on his through lin IJIIU~I-d t:hanrwJ." he 
tl'lt'Vblon. tYl'lnr: papt-rs for his cxpl.unl'd. "On school nj~hls. 
wilt, and II!·Jlllnr~ his children tht, St'\ \\ill SWIIl'h to that chan 
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"11h thl'" !IfJml'"IJ,k nd iI! a C~rll.lin lim!' <Ind rIo,. 
SuUl{'rl;l!ul. il compuil'r de· mind the t:hlldn'o to #:0 10 bI-d " 

sil:on lur \~ttr.;:llou'>t.· .. ;]('C. Jim's Ihn'I' chilclrt·n. includ. 
tnc {'orp , html!hl liom'· nl·.~lJll'tt' mg t·yt·at·old Jay. ,Irf' II'armn8 
p.llts IrI>1TI tht' ('umpan)' and ;.twlll! computt" opt't.1Iions 13~ r . } .... r 
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J 1:\1 !Oi l 'Til EH I.AND.ll computer designer for Westinghou!l.c Electric Corp .. 
Pitl :.burgh. !1hows his wife, Ruth. Il logic board from a computer he de­
sign(oU and buill from obsolcte pal'l:-l he oousrht from the company. The sys­
t~m ('ontl'ols Ih(> tclc\'isiou nllt! sti.'rco Ilmollg' olht'r thing;j ill the home. 
Sutill'I'lulld hope>! to pr-ogl":.m it to play gaml'.~ with /\nn . I:J. Sally. !l, :Ind 
Jar. I.-A I' 

-
- huilt 1':1'110 1\', ,Ill ..In·lruOic thrl>Ul-!h th"lr faUll'r's hhhhy 
..::;, t'ul!\lI ll ll-r for h()Jol' IJj)\'ra!lOn. In Sall)' , !l wa~ at.II.' It! l'X1.dam the 

.. tht' hoi -!'lnl'nl of h:!! h"m(' Ii~hl\, and bUltons on the small 
It tlll.1. Jim !iix month.s 10 dt.'- tC'1('\'bion rontrnl board 

I 
~1J1n .mll hutld !-;l'ho 1\'. houX'd "Whrn tht·y all hght up, It 
In (I \I hilt, c"llIo,'1 nlunj.{ one mt'an's In mt'ssl'd up," she 
\\'.111 of hh ""w!nt'nt wurk said ,\ nd she kn('w \lhl~h but. 
ruom. Smu' ht, e,unp";ll'CI It tnn \I:o\lld rcm(-dy Ihe prohlem. 
"b"ut thr.'{' :irars .II!O. h(' 51 .. ·.·11 The l'Ompult-r {'an "nillyle 
hlh}' \lrili"~ plngram:..!o m,.ke mllth problems qUIckly for t3-
it op!'rait' V;:I'IOII'l npphanrt's In \·r,lr.old Ann anrt Mrs. Suth(.r. 
Ius hom('. i;lOd snid the ('tilting f(';.(ure of 

'1'hl' r.'al fun of n hilmi' ('om· Iht' compu\t'r tY(>I.'wrihr in her 
putl·r.·' Sutkrland says, "1:; kltchl'n (~;.mt' I!l hJOIly \\ht'n she 
\lh'lI you e,lII he IIIto the appa· \lOIS jlrt'parin!! a It'rm Il<lp~r for 
r;uu:; you're u.\inJ: '\ II mAht.srhool coursl' In compu!. 

-I _. ers. 

I 
Since the l;y~l('m retains only 

the Insl thinK tyflt'd In n ccrta " 
SP.:lcc .. ~h{· ran ~imply go back 
and Iype O\'('r l'rrors. then di· 
rect the compu\l'r to r('prlOl, 
I)roducing a pcrfl'Ct copy 

Mrs. Suthcrl:md, \ home 

economist, a lso plans to pro­
gram r('(' lpes into Ihe machine 
so she con call for one from the 
memory bnnk whenever she 
needs it 

"It \lon't be long until the 
comput( r will be t(lklOg care of 
thl.' bookkl'tping for our house­
hold," ~Irli Sutherland said 

~ 
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Pittsburgh m an builds computer 
ATSBURGII fAP! - Jim 
.,rl::ll'lcr s been tinkenng ~Ith 
junk in his basement for about 
four ye:lrs now and he's created 
a monster-but9 useful one, 

A computer MSigner (or \\' est· 
inghouse EI('c t ric Corp. Jun 

•

' some obsolete parts from 
mpany and bUill ECIIO 1\, 

short (or ElectrOniC Computer 
for Home Operation 

"The real (un of a home com­
puter," Jim ~\S. ''is when '"00 

tie it into the apparatus you're 
using" 

So, ('vcr ~iOCt! he completrd 
the ECIIO ab'lut three "eMS Jgo 
J lnI's been blls, progrannl1lng It 
to regulate the ,olume and' 
rMnnels of the fmnil~' TV foCI. 

control the furn:,ce. rl'lulate 
clocks.. and play Ihe stereo. 

" I plan 10 hook up the tele-

•
·~on picture tube 10 the S\'stem 

hat ECIIO C:ln communicate 
h the f;lml1~' through an 

unused channel," he explained 
" On ~hool mght~ Ihe set w1\1 

~ . 

~ 

~ 

switch to Ihat channel at a 
certain lime and remind the 
chIldren to go to bed," 

Jim's threc children and hiS 
wife. RUlh. enJO)/ h:mng the 
computer hn' with them. Four· 
"ca r-(lld Ja~' Is learmng to tell 
time from the £lashing hghts of 
Ihe foot-Ioni!: narrow walnut 
c1ock~ Installed throJughout Ihe 
house. 

i"\ine.~ear-old Ann can i:!xpi!Hn 
the light S ;10Ll bullon,' on Ihe 
smalltele"i"'on control board 

"When they aU light up. it 

means it" s messed up. ' she Slid, 
pomling OUt the bulton thai 
\\ould remedy lhc :;&\U3110n, 

ECIIO helps 13'\'{'3r-(lld Ann 
anahze math problems (ur 
"<'hool .Ind 'Irs. Sutllerland o<;;Ild 
the editing (e;t!urt" of the type­
writer was u~rul In \'PIIlI!; " 
lerm paper for a courS(! !Jtr IOO\; 

incomputef!>' 

Since the ~)'stem retains only 
the l<t!;l tllllli!: 111:11 I:; I~PcU HI a 
certain "Pace. Mrs. Sutherland 
could !limply t)'PC oler errors. 

NEW BRUNSWICK, N.J. 
HOME NEWS 
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then direct the romputer to re' 
pnnt. produnng;l pcrf«"t cOP" 

" It \\on t be long umil the 
compUler \\,111 lie lakinl! (';Ire of 
the bo~'~ket'PIllI! lor {/\If hou!'(!­
hull!, ~\e added It 1\111 keep 
rrn,rd~ "f f"'(pcMes (or monthl\· 
hud!.!!.'I-, wnte cha-k~ .Ind relntn 
rccoll!~ (,Ir I""Ollle tax pu rpo~s. 

J ml ..... \5 I\(' hopes 10 program 
the compuler to monitor lht' 
IIl',nher ,Ind i !o~e ~hortlenl1 
r,)r('('iI-1 s. 111\ enlvn groct'rit''' 
and make up ;.hoJPplng h~t ... 

• 

HANDY HOME COMPUTER- J im Sulherland, a com· 
pul.r desi9ner lor WUhnghouM Corp.. shows his wII. 

t
Ruth ... logic boa rd from a comput. r ha desi9"ed and 

I 
built from obiolel. parti, Th, ,ystem conlrols Ihe lel , "i· 
,iO~, ,tereo, !ur"a~, and other home appliances, h. ndl" 
typtng for hIS wII, and help5 his children wi th thei r 

homework. H, calls Ih, ti Y$ltm Echo II. II look six 
ImInlhs 10 build, tAP Wirephoto ) 1 
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Logic tboard 
J" S"lherlend II computer designer for 

1m ..' h' ' f 
W est inghouse Electric Corp., shows I' WI • 

Rutha I091c board from" computer h. de. 
signed and built from obsolet. pads h. 
bought from the company. Th. system con· 
t rot, the tel...,ision and stereo 4:'1'10n9 other 
things in the home. Sutherland hopes to pro­
gram it to pley games with Ann, 13, Selly. 

9, end Jay. 4. 

, 

Computer helps 
run appliances, 
and do homeworl< 

By JACQUEL1:..:E S~\'DER 
Associated Press Writer 

,PITTSBURGH CAP) - Some old junk Jim 
Sutherland brought home {rom the office is no" 
regulating the rurnace in his home, selecting 
channels on his television. typing papers ror his 
wire and helping his children v. ith their home­
work. 

Sutherland. a eomputer designer (or Wes­
tinghouse Electric Corp .• bought some obsolete 
parts from the comp:lOy nnd built Echo IV, an 
eleclronic computer for home operation, in the 
basement of his home. 

IT TOOK Jim sis months to design and buUd 
Echo IV. hou.9Cd in a .... hite cabinet along one 
wall of his basement work room. Since he eom­
pleted it about three years a1;O, he's been busy 
\\Tiling programs to make it operate \'arious 
appliances in his home. 

"The real fun of a home romputer." Suther­
land says, "Is when you can iie into the appara· 
tus you're using." 

"For Instance. J plan to hook up the lele\'I­
sion picture tube to the system so that Echo 
can communicate with the family thro:Jgh an 
unused channel." he clEplained. "On school 
nights. the set will switch to that channel al 
a certain time and remind the children to go 
to bed." 

Jim's three chllden, including 4-year·old 
J ay, are learning about computer operations 
through their {ather's hobby. Sally. 9 was able 
to explain the lights and buttons on the small 
television control board. 

"When they all llghl up, Il mean's it's 
messed uP." she said, And she knew ..... hich but­

. ton would remedy the problem. 
The computer can analyze math problems 

quickly for 13-year-old Ann and Mrs. Sutherland 
said the editing feature 01 the computer type­
writer in her kitchen came in handy ..... hen she 
was preparing a term paper for 3 ni6ht-school 
course In computers. 

SU,CE the system retains onJy the Jast tbing 
typed In a certain space, she can simply go 
back and type o\-er errors, then direct the com­
puter to reprint, producing a perfect copy. 

Mrs. Sutherland. a home economist, also 
plans to program recipes into the machine so 
sl,e can call for aile from the memory bank 
whenever she needs It. 

" It won't be long until the computer will 
be taking care of tm bookkeeping for our house­
hold,' Mrs. Sutherland said. } 

.lIl1llltIII IUIIUllllIllIlll llllllllt lt llllllllll ll lllllllllll t'"'" 
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P1TTSBURCif lAP) - Jim Sutherland. a COlllrlUter 
dcsl,::ncr ,lor Westinghouse ElectriC Corp", shows 
his wife ruth a logic board from a computer he dl.'· 
signed and bUIlt from obsolctc pmts he bought from 
the company. 'rhe ~'y!)lcm controls the lelc\'ISIOn and 
!)tereo among nther Ihlllgs in the home. Sutherland 
}lopes to proFram It to play games with .\nn, 13, 
Sally. n, and Jay, 4. 

It's so • to 

have a computer 
around the house 

P1TI'SBL'nc:rl (.o\P) 
50me old Junk .Jim Sulhcr· 
land brou/:hl home from tlH' 
offIce is nOli' rcs;:ulallng the 
furnace In hiS honn" S ... lcctllll! 
channels on his !clc\'hlOll. 
1~'pil1:: Imller .. for his W1((' 
and hdpinl: hi' c1111drcn \\'llh 
Ihcir homl'l\ork. 

Sutherland. :J Loompulcr de­
loi)::ncr for \\'r~~ou~c 1-:11'("· 
lric Corp., bought 1>ome"t)~U­
Irtf' pan~ from the tompal1~ 
and built Echo I\'. an clcc· 
tfonic coml"Uirf fOf home op' 
(,fation, 

It took ~Im ~I" months 10 
d<>sign and huild Echo 1\'. 
hou1>('d III a \\hlle cabhlt't 
along ont' wall of hh base· 
ment work room. SlnCf' h(' 
completrd it about three 
years a!;o, t.e's been bu!>\ 
writim; pro:lr:lms 10 make It 
operale \'arious ap]!lian('('s 111 
his home. 

"The frill £1m nf a homt' 
tomputer," Suth('rland ~a~~, 
"is \\hrll )011 C311 II(' 1010 the 
app;ualu~ )ou're u"ng:' 

"ror m~tal1c(', 1 plun to 
hook up Ihl' tell'\islon picture 
lube to thr syst('m so Ihul 
J':cho can communicAte .... Ith 
the family throu::h an unu,ffi 

lJiifl • PM 'M Ii 

channel." he cXJlhuncd. "On 
school ni~hls. Ihc set \\111 
switch 10 Ihilt channel lit II 
certain liOll' and rf'nll1ld the 
l'hildrtn 10,:::010 bro," 

,lim's three children, In· 
dudin~ <i-H'ar·old Ja\', are 
learning about ("():1\1lUH'r all" 
('r.alions throu$!h their fa· 
Ihrr's hobby. Sall~-. 9 Will! 
:!blt' \0 explain the lil;hl5 and 
bullons 0:1 \hl' ~mall tele­
\ isian control board. 

The rompulE'f call anab"lr 
math probl('ms quickly for 13-
~'rar,old Ann and 'Irs. S,Ilh· 
rrland :.aid the l'dltim: {('a· 
1Urt" of th(' romput('r I}pt'· 
writer In h('r kitchen came in 
hand~' \\hNI shl' was pr", 
pann~ a term paper for a 
ni;:ht,:;chool cour;e in lom· 
put{'rs, 

Sm('(' Ihr s\"~t{'m r('taill~ 
only the la!.1 thinI: typed in a 
ct'nain space, shl' can simpl~' 
:::0 ~Ick and type onr errors, 
then dif('t'l the computer 10 
reprint, producing a prrfrct 
l"OPI", 

"It Mn't be Ion:; until the 
C(Imputer \1 ill br lakine: care 
of the hookkl'cping for OUf 
household:' 'Irs, Suthcrland 
said, 
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JJ~"::I~:!.f'f::~",~~I:"~~~~:~~!.:n 
l uldjunkJ IIilSutht'r];lndbruught explained. "On school !lIghls, h,Ulf!y wh~'11 :-Iw w,ls_preparlng 
~hom(' IrOnl the olflce is now tilt, sct will switch to Ihal chan' "I('rlll pallcr for a mght'school 

rC).lulaling lh~ furnace in h~s nel al a certain IUllC and r~: co~r!;~.1II ~o~n~)Utcrs. _ 
hOIllC, sclccli nr: ch.'lIll1els 011 his IIIlnd the chi ldren to go to bcd, ~II~C~ the S) stcm rel.'l115 on!y I --1'1' lei'Jn >a""rs J" r I . I dl r the last tlung that WitS typed In II.' e\'IMOr,l, ypll g, ! t:~ , 1111 S ,mil y-rnc u ng our- II certain space she could siln-
101'111'1: Wile and hclplIll,t Ills chll- )'('ar.oltl J,Iy- alrtmdy UM'S Ihe I b k '0 

. I ' I k . " Jl y go al' ,m Iype OVl"r cr-111'<'11 wllh I IClr IOU1cwor . l'flllipuler to lurn Ihclr tcle"ISlon II 0 I I I . 1'01'11, ICII Irl'(' I Ie: COlllPU er 
51111Io.'rl;II\(J, II computer d~· UII nnd orr, select ch;lIIl1cls and 10 rcpd tu , Ilroducing a perfect 

"Iijl lt'tfur Wl'Slinghuu"l' ElectriC rcguJH\e \'olllln c frolll n IXll'table COI)y, 
('01'1>., boughl sonle obsolele Oiled waillut control board. MI'S, Sulhcrland,a homeccon. 

11l;II"IS from the COllll?'lnY and The chi ldr{'11 arc learning omi!;t, has ust'd Echo's I'cprint. 
hudl ECIIO IV, an l-:1L'ClrOillC about compu ter ope rations ltI~eal);Jbdl!leSIOaddrl'ss labcl s 
Computer for lIome 0Jl:Cr3~iOn, Utrough Ihelr father's hobby. and I)rl'parc lnvilations. She a l. 

] 111 Ihe b;Jse!lICnl of hiS spht· l'\inl"yc<lro()ld Ann wus able 10 !;o plans to program rCClpes ill­
level home 11\ SUUurb:l" Plum explmnlhclightsandbutlonson 10 the machine so she c:ut ca ll 

,_ Borough the small teleVision control for one from the memory bank 
1\ look Jim six lIlonths 10 de- ooard, whelll'ver she nel'(.is it, 

!'11!1I ,md luuld l-:cho tV, hou<;Cd "WIll'1I they all light up. it "It won'l be long until Ihe 
--- III a "Int~' c;lblllct alon~ nne 1Ill';II1'S it's IU~<;(.'(I up," she l'01l1 11Uler "III lit' I.Iking c.:I re of 

",111 ul IllS iJ<lst'tIICut work room, soud. Anti she kncw whidl but· Ihl' llllllkk('{'lling for our house­
~mce he cOInpleted it about 1011 would remedy the problem, hl,lld," Mrs, Sutherl<lnd added . 
Ihn'c ),('ars OIgO, he 's btOCIl busy J ay is learnlllg to tell tll lle She says her job " takes a 
writing programs to make il up- rrom the flashing lights of the good d£'<11 of Illy time each 
l'r;lIc val'lous applwllccs ill his foot ·long nurrow walnut month and I'm looking forward 
hOlllc_ "docks" illsl.:Illcd throughoul 10 the complllcr Iyping oul 

"'J'h~ 1'4.'011 (UII of 3 hOllle com · the housc. c!Jl'\'ks, kel'plllg an it(,1lli1.cd ac-

l
"Ull,r," Suthcrlllnd SOI)'S, "is The computer even helps the count of eXlll'ndJluTl'S and re­
when you can I1c mio the ap- school·age Sutherlands with cordlllg Ihe expenst.os nL'Cdcd for 
l)iu·alus you're w,J/Ig," thei r homework. income tax purposes." 

"For inst.:lllce, I plan to hook It can analyzc m3lh problems ",since It can subtract aceur. 
iii) tlIC teleVIsion picture tube to quickly {or 13·yc.1r·old Ann a nd Mely," she explained, "I Wi~ 
!l1l' system so tlmt Echo can Mrs. Sutherland said the editing never get another nole from th 
rmlllltUliC:.lte with the family fealurc of the com pUler type· bank. 

.:J 

:OMPUTEIt COl'\THOLS nOME APPLIANCES - Jim Sutherland, a ctlmputer designer for 
,vc!ihnghousc Electric Corp" shows his wiff' Ruth a loeic board from a ctlmputn he dc!>igncd aud 
ullt from obsolete parts he bought from the ctlmp3ny. The system controls the television and stereo 
mong other,hi~s i'lthe home. Sutherland hopes to program it to play games with AM, 13, Sally, 9, 
nd Jay, 4. (AP Wirephoto) 
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Jim Sutherland. a computer design- controls the television and stereo among 

cr for WCMinghousc Electric Corp.. other things in the home. Sutherland 
PiU~burgh. Pa., shows his wiCe Ruth a hopes to program it to play games wilh 
logic board from a computer he design. Ann, 13, Sally, 9, and Jay, 4. (AP Wire­
cd and ' built wtrom obsolete parts he photo) 
bought irom the company. The system 
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Computer Gi v~s A Hand 
On Every Level Of Fatnily 
PIITSBURCII (A P) 

Sclmc old junk .Jim Sutherland 
brought horne frOm the office 
is now rl'~ ul;.li llg the rurnace 
in his Mme, selecting cha~ 
ncls on his television, typing 
papers for his wife and help­
in:,:: his children with their 
home ..... ork. 

Sutherland. a compulc1' rl~ 
signer for Wc~linAh01L<;e J·;lcc· 
lric Corp .. hou~ht ~me ohso· 
lete parts from the company 
and buill Echo IV, 311 dec. 
Ironic computer for home op­
eration. in the basement of 
his home. 

Il took Jim six months to 
design and build Echo IV, 
housed in a white cabinet 
along one wall of his base-

mcnt work room. Since he 
completed it about three 
~ ears ago, hc's been busy 
wrilill~ program!'! to make it 
operate various applia~5 in 
his home. 

"Thc real fun of 3 home 
computer;' Sutherland says, 
"js whcn you can lie Into the 
apparatus you're Ilsing." 

"For inslnncc, I plan lo 
hook up the television picture 
tube to the system so Ihat 
Echo can communicate with 
the family through an unused 
ehnnnel," he explained. "On 
school nights, the set will 
switch to that channel at a 
certain time and remind the 
children to go to bed." 

Jim's three children, includ~ 
ing 4-ycllr-old .Jay, arc learn· 
ing about computer operations 
through their father's hobby. 
Sally, 9 was nble to explain 
the lighls and billions on Ihe 
smalliclel'ision control board. 

"Whcn they all light 11P, it 
me;m's it's me~!'ed up," she 
Faid. And :<;hc knew Ilhich 
bullon would remedy the 
problem. 

The computer can analyze 
math problems quickly for 
l3-ycar-old Ann and :\Irs. Suth· 
erland said the editing featUre 
of Ihe c-ompuler typewriler In 
hcr kitchen came in handy 
II' hen she was preparing a 
term paper for a night·school 
course in computers. 
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CONTROlS APPLIANCES, DOES HOMEWORK 

Computer Built from Obsolete Parts 
Runs Pittsburgh Designels Home 

PIITSBl'RGH (AP) 
~{!me old junk Jim Sutherland 
brought home {fOOl the or~io.."e 
is now regulating the furnace 
in his home, re:cctil:r chan­
nels on his te!cI'ision. twinr:: 
term papers for his \\'ife and 
helping his children with their 
homework. 

Sutherland. a comppter de­
sil;ner for Westinghouse Elce-­
tric Corp., bought some obso­
lele pans from the company 
and built ECHO IV. on Elec­
tronic Computer for Home Op­
eration, in the basement of his 
split-level home in suburban 
Plum Borough. 
SIX MONTHS 

It took Jim o;ix months to de­
sign and build Echo IV, 
housed in .a white cabinet 
along one wall of his basement 
work room. Since he com­
pleted it about three years 
ago, he's bcc.n busy writing 
programs to make il operate 
various apphances in his 
home. 

''The real (un of a home 
computer," Suth~rland says, 
"Is when you can tie into the 
apparatus you're using," 

"For instance. I plan to 
hook up the lelc\'i~ion picture 
tube to the system so Ihat 
J::eho can communicate with 
the fam il), through an unu~cd 
channel," he explained. "On 
school nights, the set \\'ill 
switch 10 thai channel at a 
certain time and remind the 
children to go 10 bel.I." 

J im's family-including four­
year-old Jay-already u!)ts the 
computer to t'lrn their lele­
\'ision on and off, select chan­
nels and regulate \'olume from 
a port<!.ble oiJe:j walnut control 
board. 
LEARN THROUGH HOBBY 

The children are learning 
about CO:npul 'r operations 
through their father's hobby' 
NiDe-year-old Ann was able to 
explain the li~1S and b:lttons 
on the small te:evision control 
board, 

"\\-'hen they all light up. it 
I mean's ii's me~ uP." ~he 

said. And she knew "hich bul­
ton woul!! remedy the prob­
lem. 

Jay is learmng to tell time 
{rom the flashing lights of the 
f 0 0 t-l 0 n g narrow lIoalnut 
" clocks" installed through. 
out the bouse. 

The computer even helps 
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Jim Sutherland. a computer designer. shows 
his wife BUlh a logic board from computer he 
designed and built for his home from obsolete 
parts he bought. 

th e school.at:e Sutherlands 
Volth their hom(>work. 

!t can a.'1ahze math prob­
lems quickl)"' for l3-year-old 
Ann and ~I" Sutherland said 
the editin;: featu~ of the com· 
puter t)J)C"'Tlter in ber kitch­
en came in handy when she 
was pre!l<tnn~ a term paper 
for • ni;::ht·school course in 
compute"" 

Since the s~'stem retains 
only the la5( thin!; that was 
typed in a cenaln space. ~he 
t'Ould simply ;to back and type 
O\'er errors. then direct 11K! 
computer to rl:print. produc­
ing a perfect COP),. 

~lrs. SuUlcrland, a home 
economist. has used Echo's 
reprinting capabilities to ad· 
dress labels :lIId prepare in­
vitations. 

She also plans to program 

redpes into the machine so 
she can call for one from the 
memory bank whenever she 
needs it. 

"It won"t be long until the 
computer ""ill be taking care 
01 the boo~ketping (or our 
household," .\Irs. Sutherlllnd 
added. 

She. sal'S her job "Lakes a 
good deal of my lime each 
month and I'm looking for. 
'1t'ard 10 the Mmputer t)'pms:l: 
out checks. !-;eeping an It .... 
miled acrount of expenditures 
and tecordin~ the experL..es 
needed for Income lax pur­
poses." 

"Since it can subtract accu. 
rately," ~he explained . '" \\J11 
nc\'er get anolher note from 
the bank sllyin~ my account is 
o\"erdrawn." 

.. 
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r rWe are not 

80 sure that 

-
puter leftoven Ind now they're 
regulating his furnace, oeIeding 
his television channell, typing pa. 
pers for his wife and helping his 
kids with their homework. 

I 
we're ready THEN THERE were all those 

about the 747 Jumbo Jet that 
carried over 300 people to Eo· 

WE LIKE TO THINK we . rope in just • few hours. And 
have an eye for the ,tOlY that', just the other day Los Angeles' 
a harbinger of the future. Councilman B,,!,lley <:ailed. for 

There have heen a frightening decentralized airline terminals 
lot of them reoenUy We don't throughout the county', metro-

. . . poUlan area. 
mean the big, gOlDg to the So the amount of leisure . , 
moon kind. We mean those that time is gOing to grow ever 
renee! Impendi!Jg change in our more abundan~ the TV screens 
everyday life. are going to grow ever bigger 

There was the one about and the family of nations is 
General Electric building a near going to grow ever closer. We'd 
wall-size TV screen. The one say it's going to call for a 
about the \llt.'itinghouse employe strong nervous system and a lot 
who bought his company's com· of love and understanding. ...J 

1\ 
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Spetlight 

Basement Computer Does 

Homework, Mom's Typing 
.............. 

PrrrsBURGB - Some. old junk 

Jlm Sutherland broulbt borne from 
the office Is now re",laling the 
furnace In his borne, selecting 
channels 00 his television, typing 
papus for his wife and helping his 
cllildreD wilb ~Ir homI!'A"Ork. 

Sutherland, • I!Omputer designer 
for WestiDJbouse EJeclric Corp., 
bought some obsolete parts from the 
compaD)' and built Echo IV. an 
electton1c computer for bome opera-

Oon, In the ba5elTlf:nt of b1J borne, 
Jl took Jim aix months to de:&i&n 

and build Echo IV, boU5ed in • 
wblte ublnet along ooe '11'.11 of hi, 
basemt'nt work room. Since he 
completed it about three yean Igo. 
he', been bUly writin, procrams to 
make it operate various appUances 
in hi. bOlTH!. 

"De nat In ., I bome 
elmllulu," SUtherlllod 1a,I, "II 
.. 1Iu ,II eaa tie 101.0 tbe Ippnl' 
In ,OD.'n uWl&'." 

"For inltallce, I plan to boot up 
the television picture tube to the 
I)'Qem 10 lbal Echo caD communi. 
cate with the family through an 
unused channel," be explained. "00 
lCbool nigbLs, the set will switch to 
lbs! channel at • certain time and 
remind the c:hiIdren to go to bed," 

Jim'j three children, iDcJudi.n, .. 
year-old Jay, are learning about 
computer operations throu&b ~ 
falhu'J hobby. 

n.e computer can IMIyu math 
probletTII quickly for lJ.year-oid Ann 
bd )In. SutherIAod &aid qHI editinc 
lut.ure 01 the tIImputer:.t)'Pftri1.er 
.lb her kfteben came ill Und7 -__ 
&be wu ~ • term paper lor 

I . Digbt«bool ttIUrIe 11 mmp!Jte:rt 
Since the mtem retaiq -.Jy ~ 

last thlD, typed in • certaiD ~ 
abe ran limply 10 bact. and ~ 
over etnIr$, thea direct tbe oom­
puter to reprint, producln, • perfed 
"",y. 

"It W'oo't be Jon, unti1 the 
eompulet will be ta.kin, care of the 
bootbepin, fot OUt bousebold" 
Mrs, Sutherland &aid, ' 
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Takes her MaaagemeDI 01 Home: 

Computer Does Chores 
PITTSBURGH CAP) - to · be care ~II 

junk Jim Sutherlaod boule-
from office added. 

I "like. a 
mb 
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r ' -I HOBBY TAKES OVER .., -

Computer Helping 
• 

To Run Household 
PIlTSBURGH. 11'1 - Some 

old junk Jim Sutherland 
brought home from the office 
Is now regulating the furnace 
in hIs home. selecting chan­
Dels 00 his televisjOD, typing 
papers fOr his ~ire and help­
ing bls children WIth their 
bomework. 

SUlherlud. a computer de­
~er for Wesl.I!IPou.se Elec­
Irk: Corp., ... ~ some obso­
}ete putS f'rom the company 
and buIlt Echo IV, an elec­
tronic computer for home 0p­
eration, In the basement of his 
home. 

It lOOk Jim six months to 

c:~=-I~~~.oo~_b~U~i~.-=~~O-CIV~., 

housed in • white cabinet economist, also plans to pro. 
along one wan of his base- gram redpes Into the machine 
ment work room. Since he so she can call for ODe from 
completed It about three years the memory bank whenever 
ago. he'! been busy writing she needs it. . 
programs to malr:e it operate ''It WOlI't be long until the 
nrious appllance5 in his ~mputer .. ill be takIng care 
home. of the bookkeeping for our 

"The real f'tI:n of • tNlme bousehold," Mrs. Sutherland 
computer," Sutherland ,,"ys, ftid. 
"15 when you can tit into the; +~=-----____ ::;::: 
apparatus you're using." .-

"For Instance, 1 plan to II 
hook up the televisioD picture 
tube to the S)'Starn .so that 
Ecbo C2n COmmun1cate with 
the famIly through an unused 
channe~" be explained. ''On 
school nights, the set wiD 
SWitch to that chattnd It I 
certain time and remind the 
children to go to bed. " 

Jim's three children, includ. 
Ing 4·year-old Jay, are leam. 
ing about computer operations 
through their (ather's bobby. 
Sany. 8, was Ib~ to explain 
the lishts and buttons on the 
smaD television CODtrol board. 

" When they aU Ugbt up, it 
mean 's irs messed up," she 
said. And she knew ~1Uch but. 
ton .. n:lIlkl remedy the pro!). rem. _ . 

The computer can analyze 
math problems qujckJy for lJ. 
_-old Ann and ..... _. 
1m:! said the editing feature of 
the computer typewriter iD 
her kitchen came in handy 
wbeQ sbe "''AS preparing a 
lenn paper for a Digbj-sd!.ool 
<:nurse in computers. 

Since Ull' system retains only 
the last thing typed in a cer. 
tain space, she can simply go 
bact and t)'Jle over errors, 
then dIrect the computer 10 
reprint, producing • per1'ect 
"'PY· 

Mrs. Sulberla~~ a ~ ~ I 
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H I 'd I~ ~I~h~::~~~;~::::::'~n~:m~ ouse 101 , ' ~e~~;nc!' the system retlins only 
" .. ~ " '" .. -t he- 1151 thing typed in I certain 

Ch b .. l ... , ,'f ~M. she can ,hpP.a-llA back 

O res -'"X anoh'pe O\'er ('n-Of S. then di·, ont: . reel l~e com puU>r ID r~prin\', I 
produclog I perfect tOP)'. - .. :'1-."'. Sutherland. I home 

RIC t e('onomist, also plans 10 pro-

f om"u er ."m red,,, "" Ih, m"hI", t' so she cln call for one from the 
mrmOTY bank whenever she 

PITTSBURGH CAr) - Some Dr'~ls ~,on·t be lon, until~ 
Id junk Jim Suth('r'.nd brouJ:hl computer will be taking ure 

home r~m the olfll:e Is DO\\ reo \:"1(' bookkeepin, for our ho , 
~ulaling the IUrnlce In his hold," Mrs. Sutherland s.id,oO_ 

bomt", seJccliJlg channels on his 
IcJemion, typing pa p:fS [or his 
wife and ht'lpini his children 
with their homcwork 

Sutherland, a computtr dr. 
signer b r ~~house Elec. 
trie Corp., bought some ohsolrle 
parts from Lie compAny Ind 
buill Echo IV. an rledronic 
computer for h{'mc operation, in 
the ba5l!ment of bil home. 

Tt took Jim six months to de· 
.ign anli build Echo IV, housrd 
In I while eabinf'l Ilonl one 
wall of his hucmtnt work 
room Sincr he completed II 

bout three )UtlIIl:O. hf"s twtn 
bu~y \\ ritln~ prOlZrarnS to matt' 
t opcrale "arious appliances III 

his home. 
" The real fun of a home COm· 

puter," SUlherlllnd n~'~L "is 
when you Cln tiC' Into the appl· 
ra tus you're using." 

"ror Instance, I plan to hOOk 
up the telr\'ision nieture tube 10 
the system so that Echo can 
communicate wilh thf' family 
throu;th an unused channel." he 
C'xplained. "00 .,chool nillhIY.' 
the let will Iwitcb to thlt chin· 
Del at , ~ertalo t ime Ind rt· 
mind the ehildren 10 go to Md." 

Jim's three childrtn, includ'l lng 4·year.old J ay, are learning 
lbout computcr operations 
through their rather's hobby. 
Sally, 9 WII able \0 exnllin tbe 
ligbu aDd buttons on the sma U 
tele\'!sion control board. 

"When they ,n light up, \I 
mean's it', messed up," she 
uid. And she knew which bUl-'l 
ton would remedy the problcm. 

The computer can an,IYle 
math prOblems quickly for 13-1' 
)'ear.old Ann and Mrs, Suther· 
land said the -editing featu re or 
tbe computer typewriter Ip her 
kitchen came In hl ndy whio me 
was preparing a t~rm au ' .... 1-

FREDERICKSBURG, VA, 
FREE LANCE-51 AR 

D. 15,274 

J AN 23 197C 

Jim Suter hi and. a computer designer for 
inghous e Electric Corp,. shows his 
a log ic board fr om a computer he 
and built fr om obsolete parts he bought 
the company. The system controls the 
vision and stereo among other th ings in 
home . Sutherland hopes to program i t to 
games with Ann. 13 . Sally. 9, and J ay. 4. 
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There's just no housekeeper 
like a homemade computer! 

B" the Auodo:rcd PrUI 

PiH.bur.h 

Some old junk Jim Sutherland brou,hl 
borne from the olftce DOW is regulatin, the 
furnace in hiJ home, teledin, channel. 
on his television, typing pape.n fOT h1s wile, 
and he1pin, his clilldrtn with their home­
work. 

Mr. Sulherllnd, • computu dulpu for 
'W.u'i Dlbo"" Electric Corporation, bouahl 
lome obsolete parts from the company and 
buUt Echo 4, an i!lectronic computer for 

• home operation, in the basemtnl of hill 
hOme, 

It look him six monthi to design and build 
Echo 4, housed in a white cabinet along one 
waU of his basement workroom. Since he _ 
completed it about three years .&0, he', 
b~n busy writing programs to make it 
operate various appliances in his home. 

Where rea] (uu lies 
"The real full of • home computer," Mr. 

Sutherland says, "i. when you can tie into 
the appantua you're uSing." 

"For instance, I plan to hook up the tete-

~
Uion'Picture tube to the system 10 that 

Echo can communicate with the family 
gh an unused channel," he explained. 

"On .chool nights, the set "'ill switch to 
that channel at a certain time and remind 
the clilldren to go to bed ." 

Mr. Sutherland's three Children, includ. 
ing f·year-old Jay, are learning about com. 
puter operatiOllJ \hrou&h their tather', 
bobby. Sally, 9, n. able to explain the 
ll&hll and button, on the 'mall television 
control board: 

"When they an light up, it mean', Jt', 
messed uP." she said. And she knew which 
button wuuld remedy the problem. 

The computer can analyxe math problems 
_quickly for U·Ytar-old ~: and ..Mr •. Suth • 
erland said the editin, feature of the com. 
puter typewriter ill her kitchen came in 
handy when she was preparing a term 
paper for a niaht·schooJ coune in com. 
puter,. 

Since the system retains only the last 
thin, typed in , t:ertaiD ~ace, she can 
limply ao back and type over errors, then 
direct the computer to reprint, producing 
a perfect copy. 

Mrs. Sutherland, I home economist., also 
planl to proeram recipe. into the machine 
so she can call Jor one irom the memory 
bank wbenever abe Il~cb it. 

"It won't be Jon, until the computer wtll 
be takin, care hf the bookkeepin, for our 
household," Mrs. Sutbuland .aid. . / 1 

= -4, _ s.. 
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City 

NEWSPAPERS KNOWN TO HAVE PRINTED ASSOCIATED PRESS 
ARTICLE BY Jarate Kazlckas (June/July 1970) 

(June 28, 1970 was Mother's Day ••• ) 

Newspaper Date Headline 

AL Selma Times-Journal 7/08 "A Wanao's Work Is Never Done-
AR Eldorado News 6/28 Gadgets Fail To Glve HaD Extra Time 
AR LitUe Rock Gazette 7/02 Bcaa Labor-saving Appliances 
AR Texarkana Gazett~News 7/15 C. 1(. For Tbe Wite Who Has Everything 
AZ Phoenix Republic 7/05 C.1zed K. Is Still No Time Saver 
AZ Tucson Star 6/ 28 Labor Saving Devices 
CA Hollywood. Citizen-Newa 7/01 Push ButtOD.s No Boon To Housewife 
CA Loa Angeles Times 6/28 "Woman' oS Work Is Never Donew 

eA Riverside Enterprise 6/22 Do Tlm&-oSavers Save Time? 
CA San Francisco Examiner-Chronicle 7/05 Kitchen'.s New Brain 
CA Santa Anna Eve. Register 7/22 A C. Utchen - Where Will It End? 
CO Oreeley Tribune 6/30 Space Age Appl.: Where Will It End? 
CT Waterbury Republican 7/02 Amazing .::itchen Caaputers, Gadgets 
DC Washington Post-Time~Rerald 7/19 Ilitchen Gadgets Take A Lot Of Work 
FL Clearwater Sun 6/28 C.-Controlled Appl. Edging Into I. 
FL Daytona Beach New~Journal 6/28 Gadgets Add To Utchen Trouble 
FL De Land Sun News 6/28 Despite Gadget, WWIND 
FL Sarasota Herald Tribune 6/28 Future Utchens Need WaaeJr-Scmet!mes 
FL St. Petersburgh Times 10/15 For Homes, Another Dingbat? 
FL West Palm Beach Post 6/28 Drawing Boards Crammed With Designs 
IA Cedar Falls Record 8/31 C. [itchen No Guarantee Of Less Work 
Ii Cedar Rapids Gazette 6/28 Do They Really Save Time 
II Davenport Tl.m:e~Democrat 6/28 Computer [itchen: A Boon Or A Bane? 
IA Dubuque Telegraph-Herald 7107 Iou're Needed At The Controls 
IA Sioux City Horn. Journal 7/05 Introducing The Cemputer Kitchen 
n. Champalgn-UrbanaCourier 7/03 Women Spend More Time In Kitchen 
n. Chicago Sun Times 6/28 The C. 1(. Is Rere, But ••• 
n. East St. Louis Hetr~East Journal 7/01 1970 Houaewife Does More Work 
n. Kankakee Journal 6/25 C. 1(. A Pain In The Neck To Program 
IN Bedford Times Mail 7/13 Push Buttons Can't Do All The Work 
IN Bloomington Courier & Tribune 7/01 C. K. Not The End Of Women's Work 
IN Ft. Wayne Journal-Gazette 6/28 Gadgets Haven't Shortened Her Day 
IN Indianapolis Star 6/28 Aill Of C. X. Is Leas Work For Mother 
IN Kokomo Tribune 6/28 In Spi te Of Labor Savers WIND 
IN South Bend Tribune 6/28 Modern C. 1(. Still Requires Housewife 
ItS Great Bend Tribune 6/29 It, Devices Good Deal For Manufacturer 
ItS Salina Journal 7/12 Mach. May Be Host DeIIanding Children 
KS Wichita Eagle 7/07 Even With C. Hall Finds Clutter Prob. 
ItY Paducah Su~Democrat 7/09 Even With All The Labor Savers, . ,. 
LA Monroe World 6/28 Gadgets Help Hake Lhing More Cemplex 
MD Cumberland Nevs 7/30 Despite All The Labor Saving Devices 
HI) Frederick: Post 6/30 Modern Ititchens Need Waaen 
HI) Hagerstown Herald 6/25 Women Devote Here Tillie To Their Homes 
HI Ba,y City Times 6/28 ntchen Ccaputer Geta In Act 
KI Flint Journal 6/30 Labor Saving Devices: Are They Worth 
HI Kalamazoo Gazette 1/05 Wcaan' a Work Is Never Done Despite C. 
KI Midland Nevs 7/01 C. Caaes To Aid Of Amer. Housewives 
HI Utica Sentinel 6/30 C.1.zed It. ot Future Is Almost Here 
ltl Joplin Globe 1110'" itA tieman' a Work Is Never Done" 
HO Springfield Leader/Press 6/28 WVND Stands Today More Than Ever 
liS Natchez Democrat 6/25 C.1.zed It. Still Hold Hany Problems 
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HT Havre 
He Durham 
ND Fargp-Moorhead 
HE Scottoblurr 
NJ New Brunewlck 
NM Grante 
NH Hobbs 
NH Santa Fe 
NI Lookport 

He ... 
Herald 
The Sunday Forum 
Star-Herald 
Home News 
Beacon 
Hewe & Sun 
Hew Mexican 
Onion Sun/Journal 
Journal NI Poughkeepsie 

NY Syracuse Herald Amerlcan 
Observer-Dispatch 

Phila.Timee-Reporter 
Tribune 

NI Utica 
OH Dover-New 
OR Ironton 
OJ: AltuB 
Ox: Ponca Cl ty 
01 Sbwnee 
OR Sal ... 
PA Allentown 
PA Erie 
PA Greensburg 
PA Harrll!1burg 
PA Philadelphia 
se Florence 
TN _pbiB 
TN Nashville 
TX AmarUlo 
TX Athens 
TX BrOWl]I(ood 
TI Dallas 
T% kilgore 
TX Lubbook 
'I'X L uf'k:1 n 
TX Harllhall 
TX Hexia 
n Stepbenville 
TX Victoria 
VA Lynchburg 
VA Nortolk 
VA Roanoke 
WI Green Bay 
WI Madison 
WV Fairmont 
WV Huntington 

Times-Demoorat 
H .... 
Newa Star 
Stateeman 
Call 
H .... 
Tribune-Review 
Patriot 
Inquirer 
Hews 
Commercial Appeal 
Tennessean 
Hew. 
Review 
Bulletin 
Hew. 
New e-Herald 
Avalanche-Journal 
Hew. 
News Messenger 
Hew. 
Empire 
Advocate 
Hew. 
Virginian Pilot 
Times 
Presa-Gazette 
State Journal 
Times 
Advertiser 
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7/22 Computer kitchen Adds Complexities 
6/28 The K. C., Gadgetry At It. Peak 
6/28 Home C. Are Not Alw&,ys Timesaving 
7/01 Gals: Your Work Won't Become Easier 
6/28 And Now The C. Is Invading The K. 
6/23 Computer [itch en Newest Wrinkle 
7/30 Wonder Appliances For The Home 
6/28 Canputers Not Always Helpful 
7/03 Gadgetry Fail. To Change Adage 
7/19 A Woman' 8 Work Is Never Done 
6/28 Do Gadgets Free Housewives? 
6/28 Housewives, You're Sate (For Now) 
7/06 Elect. Gad~ta Hot Rest For Housewife 
7/08 Laborsaving Appl. Still Need Hand 
6/28 -Wanan's Work Hever Donew Still True 
6/28 WIND Despite Space Age Appliances 
7/01 Will Space Age 1:. Ever Free Han? 
6/28 Wives Work Grows Despite New Machines 
7/05 C. Hay Become Another 1:. Appliance 
7/07 Computer Gets Into Appliance Act 
7/23 C. I. Will Need. Hom Running Controls 
6/28 Latest !Citchen Appliance: Computer 
6/30 Appliances Save T1me - Not Much 
6/28 Even With Gadgets, AWWlND 
6/28 Gadget Maintenance Hay Enslave Wauen 
6/28 Woman's Work Is Still Never Done 
1/03 Do 1:. Appliances Really Save Work? 
6/30 C.ned I. Not Labor Saving 
6/28 [itchen Labor-Savers Myth? 
6/28 Labor Saving Devicea-Ogres or Angels? 
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Modern Kitchens Need Women 
NEW YORK (AP) _ For.lI 

the push blrttona. miracle agIta­
tors, Infrared whoozita and 
eight.-,peed dingbats, America's 
appliance rnaken have yet to 
outmode that old, old ad~e: .. A 
woman', work I, never done." 

Labor I.vlng often turna out 
to be only aavlt'IG time to work 

'on the next kitchen machine- or 
to c.1I the repair man. And the 
kitchen. 0( the ruture, allhough 
thQ' lTUU' be rar out. are aWl 
going to need a housewife .t the 
controll. Sometimes. 

There I. Ruth Sutherland who 
has one of the rint housenold 
computeu In Pittsburgh, PL, 
and, Indeed, on the pl.neL 

"W, • lot of trouble to pro­
gram 1he computer. And you 
have to be aware 0( Ita limita­
tion ... • .~. Mrs. Sutherland, 
mother of three. "The cof1'tlUler 
I. not at the point where It real­
ly UVCt me lIny time." 

One recenlly published survey 
.howed that ror all the imagin. 
live and uleful appliance!" 
pluSged Into the home in the 
past 40 yean, the American 
woman .pend! as much time. if 
not more, OOW as .he did then. 

Ina 1967 study of 1,296 women 
, .• the Syracuse, N. Y., area, Dr. 
!<athryn Walker'. lIgures IIho ... 
that the amount 0( time a wom­
an devotes to her house, shop­
ping, care of the children and 
the like .ctually has incre.sed 
30 minutes. da,y since 1927. 

Thehousewlfe doe~ leu physl. 
cally exhausting lallor. says Dr, 
Wilker, an associate professor 
at the College 0( Human EcolDo­
BY at Cornell Universit,y. "But 
all we've done is cha~e the 
type 0( activities We' re Involved 
In.'' 

The Survey Research Center 
at Ann Arbor, Mich., Inter. 
\'Iewl'd women In 4.4 American 
cities In 1965 and found they 
spent close to seven houn (or 
coold11:. cleanint;, other home 
chores and child care. 

Meanwhile, research and 
marketing depart menu 0( the 
nation' . mI,jor aWl iance manu­
(.cturers. determined to lighten 
the work load of American 
houlewivel, are cranking up for 
new elcalaUon In the appliance 
.", 

Yet there doesn't .eem any 
aslUranee that the home com­
puter, or garbase IIhredder, or 
ultrasoniC dl.hwasher or dial-.. 
• teak- medium rare- aWl! .. 

ancel In the works will Indeod 
free women from the home. 

The ~IIO('lalion of Home ~ 
p1lanee Manufacturer. .~'s 
there's eveT)' IndlcaUon that 
Amcrlcans will bY)' more and 
more new producll for the 
home. 

But QUestions are beirv railed 
as to the practicalit,y 0{ lome or 
the Innovations bolrc dreamed 
up by deaignera and manufac­
turers. 

A home dry cleaner In the 
""orkl for leveral companies 
lOIJOd, great unlll the hou.ewife 
finds out that Ihe has to be 
there on the spot to remove 
clothes In.lantly once the proc .. 
eul. rlni.hed, to prevent wrink-
1i'1:. 

Agarba{:e .hredder, It i. laid, 
will .cruneh, rip, and compress 
the f.mlly garbase. IncludiOG 
bottle. and cana. Into ncat IIttlc 
p3cketa you would on13 have to 
earn' out once a week, But.. glv .. 
en current wute production fig" 
ures In America. with the aver .. 
ase penon accumulating more 
than rour pound. 01 wlSte a 
dIU', .omeone ... ould have to 
cart out a raml13 DC rour', 12~ 
pound baG when he does empt,y 
the garbage. The pr ice: about 
1235, 

Microwave ovenl can't bo 
used ror tile aluminum-pack­
ased In.lant dinners and tho 
food Industr,y will have ttl adjul1 
their preparation. to fit the 
O\'en. Or will American. have to 
alter their la.te! to un their 
machines? 

An ulb'a50nlc di.hwuher, lUll 
In carly stages 0( development, 
will definltety gel the prongs ol 
a fork cleaner, bill II won't do It 
any quicker than a rlGular dish­
washiOB machine. 

Many 0( these new product. 
atready are being tested and 
used In large inlUtutions, while 
er1f:ineers riBht the technical 
problems .nd manuracwrerr 
the economic feasibility to 
adapt them for home use. 

James Sutherland, a comput.. 
er designer for WVWl'i:"'u 
Electrical Corp. In I rgh, 
used spare paN and .pare time 
to put one In hi. home. It hI!" a 
memory .y.tem, programmer's 
console. and a remote .tatlon 
keyboard In the kitchen, 

At present, the computer' s 
vast and complicated circuitry 
Is called upon on13 to act u a 
typewriter and dupilcaU"B rna-

chine. Mr •. SUthe.rl.nd hope! In 
the future, with neW, co1J1)tex 
programming, the machine will 
keep h 0 U I e hoi d rinancltll: 
.tnlght, produc e shopplO(l lisu , 
ana13:r.e menus, .tore recipes 
with automatic printout, control 
the faml13 stereo and garage 
door. 1 

Given the cost, the question's 
raised as to just how much II It 
wortll to junk the household 
addi"B m.chlne. recipe boxes. 
the grocery list on the k1tchCfl 
wall and live a rew doun ItcpS 
to turn down the .teree or raise 
the garage door. 

" What I reallY want I. the 
white tornado," "'Y' Mrs. S~ 
erland wry13. "Someone who 
wili go through the houle and 
pick up all the faml13 clutter. 1 
went to a seminar on robots for 
the home. 

Husband James' homo com­
po.Iter may be the on13 one In 
usc, but it i. not the onb' one 
around. Honeywell Indu.tries or 
Framingham, Man.. produced 
one that I. ,upPOJed to plan 
menus. bal'nee checkbook., 
and figure out weekly budget. 
and lueh chores. 

Stocked by Neiman Marcus or 
Dallas. the I Ulfllry department 
store which otten features and 
sells huge price tag novelties, 
none of the ~lD,6DD m1nlcolTl»' 
ters- "For the woman who has 
everythlnc .... '- hll sold. even 
with the Included t"'D- week 
coune at Framingh.m on how 
to use the computer. 

"We didn' t really expect to 
lell al'1)'," uid a Honeywell 
spokesman. "What' • .more like-
13 to catch on In the ruture Is a 
.mail terminal In the home that 
wili communicate with larger 
cromputefl etsewhere. Up-to­
the-minute news reports, gro-­
cery prices, and spori. result. 
will be nashed on • vi.ual dis­
pili,)' screen'" 

ThouBh the home computer 
.cems to be a remote possibilit,y 
ror the average consumer, there 
Is no end to the cornucopia or 
space age appl iance! to meet 
America's demands (or the neW 
and unconventional. 

American Tel!;'phone and 
TeleGraph hopes to permit 
housewives to dial their home 
phones with special codes and 
turn on the rout alr~d,y on a 
stove that c.n be made Into a 
freezer to "hold" the meat unUi 
the time {or cook1rc • 
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MAGAZINE ARTIQ..ES ABOUT "EQW ... rv· 

Date Magazine Page 

1 966 Dec HOOSE & GARDEN 30 
1966 Dec FAMILY WEEKLY 2 
1967 Mar EE '!HE ELECTRONIC ENGINEER 36 
1968 Apr PGPULAR MECHANICS 77 
1970 Feb COKPOTERIIORLD 12 
1970 Mar DATAMATION 150 
1971 Feb SCIENCE & MECHANICS 66 
1972 Jan COKPOTERS & AUTOMATION 20 
1978 Jul BYTE 6~ 
19~ Nov CREATIVE OOKPOTING 10 

T1 t.le 

.For The Future, A HousehOld Computer" 

.Hother's Helper" 
lrSaeement Computer" 
". Caaputer In The Basement?" 
•• Hobby That' 8 Like Dope" 
"First Hcmemade C. SY8 . .. Tbe Beginning? 
"Run Your Hane By CaDputer" 
(mentioned in "Building Your OWn C." 
(mentioned in "the First Ten years ... • 
(mentioned in "The Early Days") 



are two sides to a Stein way 

- where you sit,you glory in its tone and 
~auty of its presence, Then, there are 
long·lastingvalues not soobvious. Sieinway 
craftsmanship that assures its singing tone 
and sensitive response; rugged construc­
tion that promises long life and investment 

•
dS. These make the Instrument of the 

I rtals the choice of great pianists and 
Ihe piano for your home. 

• 
( 

, 
Ii._ 

jllamier 
with UC! ' I) 01 tl ' r rid's fillt!sl liqueur . .. IS 
~ the StIne lab In the big scen, of P"is and . "i~ M.unitr.lellhe romance and nellement 

your . deliiht In I Grand Marnier •. . in a 
C~II, In I magnificent ,«iPl .• ,you'lI love 
pUll! dehilllful cockl,.1 and iOIInnet "elpes 
ree rec.pe boOklet. ' 

find something ouilable and ~nsog. 
ing thllt i ~ n't 100 darned rute. A 
refreshing ehange from all tho-e 
cunning cocktail roo-len are the 

imitalions m.de by Fanfare: 
~ma ll die-cut (oldo\en in Ihe !>hope 
of a,ri~lmu Ir«~, I'an~ie~. hutler­
Hie-. all in \\ondetfnl hriJ,!hl col. 
Or!. Their en1e!optc, 100, are in 
bright color_nOI likely 10 ,l:el 
nli'(ed up in Ihe Ihrowa"ay mllil! 
F'e-.toon PrinL~ al"O mal.!'~ d'drm. 
ing Illace card~-"him~i.:a l Imt 
nul corn)'. 

Wh~n "e IOtnl 10 !he erN-nt'.' 
rur o;O)(:l.lai/" one .... old :-und<l) afl. 
!'rnoon rC'!.·l!nll),,/ nOli~'rd a trln or 
piping hoc j'or~ d"~u\~ -illin,2 
on • neat liule bl.d, .Ieel lind 
ml'~r rllod IOarmer_ Tlli- nUll 
I'nnlri\an,'~ hurn" \ .. 10<1 alt"lwl 
with a ~'unlrflllahle Rime in a rin:t 
l'on~lnU'lion lik~ Ihe hurn('r on II 

~IU r:lnge. In r.cl. lOU c'oilld ar. 

I>.UllIr,. 
Ivould on our boat ntICt '11",. 

me r. for hea'ing precooked ......... 
role:! :and the like. \:i ),011 lIIi:!ht 
;:1It"",(I. Ihey are imported fr"llI 
,s" ilurland • 

. \1 Ihis "Ca-.on of frothy nog_ and 
rirh food, il W8S n:r)' Idre-hill)!: 
iI,deed '0 allend 8 luncheon jlMh. 

as \;e did la"t week, 31 ... hi. h J 

10lely dry ~herry, poured o\,'r i, e 
in I punch 00 .... 1. was the on l) pie-­
prandial drink. 

In the cour>-e of making Ihe Iloli­
dll\' rounds I noticed ,\;O fine n.:". 
11)·~'e "8yS or keeping pari) fOod .. 
1\1nnl. One: wa" an impre~~he hl)l 
Ird), II) C,L Ihll' had a pull.uut 

( .: ' 
.~~ I 

drawer for keeping bread lind roUi 
hOI. \nother • ..omelOhal ~mllllC'r 
Inn 1'1110 had a IOarmin;! ~Ilrfuu!, 
Gn ~nl! -ide and a .. 1t~i>lI .. rd "n 
Ihe "Ilter_ This lIne IOIH made !Jy 
\ftlr;!an I)".il!n~. 

'01 nO'f ADDllun In .... Gl 204 

WHAT'S NEW FOR LI VI NG (Oll';II .. eor ',om ,..Il. t , 

NEEOI.F.POI'\T \I \OE E \ SY. r'~'I,I •• IIh" h;!\c IIIW;!)'1 w~n"'J 10 d .. 
I!ffdI~iI'.inl lou! h,l.lI· h''''11 Ilue "Ir I.) II~ "I' ... ~ .. 'nl COIII I,I.:.i!)' will h,' "U. 
c,:mr"ll('lll,) 41: lie" h, .. ,k. \,.w If"," ... ,ff III ruJf,.poill/. 1.0)' 1I""e II .... I,.y. 
who conlt'n,l, lhal ~n) .. 1I1' c~n II., il, indutling Ihe lini~hing anti bl" .. kln,:_ 

1"(1 ~h'11<I ':1I11.oII'UI'S .. rc I".llh 10 1,1., kll'. Tht" buvk COlli $5,95. is 1,"I,li~hl',1 
lJy 0'.011.'5 S.:nbner·. S,"". :;1)7 Fi(eh .\ H·nue. New York. N. Y .. 10011. 

"'OR TilE n ;TlRE, ,\ IIQl:::EIIOU) CO\lPL'TER. AI the 1II""'rnl 

"Echu-l" I EI~-CII""k C'IIlII',,"'r I .. r 11"011' ()1~'rali'JII! ,·,i'l~ "nly in !I'e 
1"':I('ntt'1I1 lIe il. ill'~III11r, JJ ..... , "ulh,'rlJlltI ... (''''''Iouh'r _)_1<'111_ ('nlEin .... r 
"jill """'illllhllu"," •• hu ""rl. ... n it III his ~Jl.In, li,OII'. \,; h.:- ~~ il. hi. 
'-ft' .. I;"n h..t I~'h·nli,d ... ~II in,li·"',u .... I,le """, ... · ... ,10.1 1 ... I"O'r 1M! "ill ""III. 

pule <""p",ng Ii!!", Il.Ilall('(' r,,,,,il, /i" .. "n .... '~h· m ........ ge!!. I)h'uiel lhe: 
"·"~Ih...r. :on,1 1'IIIIIroi tht·ml"_I~I· ... m"ntt ,,111<'1' chur .... It "'''l h(' len )(Jr. 

hdure Ihe Lho-I i~ le .. d" t.UI il i~ ... ,methill. 10 Ihink .bo'UL 

DO-IT-\ OlIlS .. ;U· ALI \II' L" W \tLCO \ ERI'\'C. \11 .,IIIIJ."' .... 01 

.Iunlinllnl fuil ,h .. 1 ('1t1l"" ,,,110 J fl'"d·"fI' lI.1p,-,r It .. eltin, is now .o'lIi1~lJIe 
by tho- ) .. roJ in "C ... r.ol .. olur(ut .. nd ,lcl'"r .. ll\,. 1'.lIIl'rn.: r>;oi~I,·y, hl"d,. 
m .. rhle. H .. r"l • .0 .. ,1 d.oma.lr.. Thi~ .hilllu,,·ry ~'ulf i. ,1"~n~I,11' .oml "''''''r_ 
I,roof, .. ;on IJ.o " ... " to .. .,\rr ·h,·llr~ .. "U (UlII;lurc I"I~. lilll' JI~"Cni .. ",I 
l'ul,b .... nk 1''''''-'1' ..r'l<o<'l~ JIIII w~1I ~r,·.l_, .. n,1 \;r .. p "r Irim m'd.!,1 h"u .... 
h"l.! Jc" .. • .. ri ..... It ml'J~Ltrl'. 18 illf'hn .. i,I ... i .. ?8 .. ,·nts. )'~rd . "Cling. 
f"il~ lIy C .. lumlJu1 r, ... ".,/ r~lorif't emil .• ~'!'lIlh .\ ~r~nl '\ "'lUJt'~. 
C .. ,I",nb" .. Ohio,. 11216. 

l>Ec. \~b" HOUSE & GARDf"l 
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WHAT 
INTHE 

WORLD! 
By ALLEN GARVIN 

Chrbhtos C,.IN Penons on the 
Christmas cruise of the .... nliflos will 
PO~5 the timo today throwing mos-
50ges into the Caribbean-to aid 
science! The messoges (in plastic 
contoinerl) oU: finders to moil them 
to a research cent.r, indicotinglocQ­
tion and dote of the pic~up. Purpose: 
to deted from o~y deposits on the 
messoges where ships ore dumping 
fuel and thus dangerously polluting 
the ocean. 

Chrc. D. ds Sonny and Cher 
boast the koo\:iest clotheto---belt.bot. 
tom sloch, fur vests, and leopard· 
skin shorh. But once in a while, they 
confound critics by dressing in 0 per-

-

Cher and Sonny 

factly normal fashion. The lost time 
was during their tour of Europe when 
Cher finally climbed into a conserva­
tive dress and Sonny donned a coot 
and tie. The occosion: they hod an 
audience with Pope Paul VI at the 
Vatican. Ther. was no publidty-not 
even pictures. 

M .... r·. Helper The dream of 
engineer Jim Sutherland of Pithburgh 
is 0 computer in every cellar. He says 
a family-type computer that he is de­
signing will inventory groceries on 
hand, keep trock of family finances. 
predict the weather, rum on tv s.ts 

Sutherlands and their compvier 

at preselected times, control house­
hold thermostats. Adds Suth.rland: 
" Eventually ,'II hook it up so that when 
my wife or one of our three kids wonts 
to leave a messoge for someone, 
they'll simply type it into the com­
puter, which will then display the 
menage on our tv screen." 

Goo""ost Lore As you look a t 
next weekend's bowl games, consider 
this tole. Som. years ago the NCAA 
decided to widen football's gool posts 
to 26 feet. Reaction was he hum-ex­
cept from one small college in Wash· 
ington. "Please don't change this 
rule," the president pleaded in a let­
ter. "We've searched through all the 
lumberyards in town. and the longest 
2x4 w. can find is 24 foet." The rules 
committee hod a heart, and that's 
why gool posh are still 24 feet aport. 

No Letup At 40, when most men 
are quite content to pursue seden­
tary sports, "Gentleman Jad" Brab· 
hom, a qui.t Australian, ranh as the 
bed racing driver in the world. He 

Brabham before a roce 

has won his third world championship 
and is the first driver to do it in a 
car of his own design. Mod.stly he 
says: "It's just a combination of hav­
ing the right engine and the right 
chassis at the right time." 

Contest 
Entries stress the locol 

many other services they 

• Thero's a great ocean of good 
papers thot carty FAUILY Wu:u v 
tno hundreds of entries receiv 
Newspaper" contest. which was 
FAUILY WEf.ICLY. 

A cosh prize of $25 has been 0: 

whose entries were judged best 
are the winning entries: 

D .. ver Iwl., I.e,... Gaine 
I like my local newspaper be 

member of the family: (I I my child 
"li'l Abner," "Ste"e Canyon," on 
herself in "Women and the Fomi! 
Heloise. and the $hopping bargai 
I usually ferret out the notional 
gardener). "Votce of the People," 
the stock mark.t--ond of cour 

What a bargain for only 55 c 

Debbl. LN, Ovlwque. Iowa 
I like my local newspaper bee 

always given superb coverage 
the things most important to its 
and a ll the small but cherished 

In addition to all this, a rema 
international news is done and, i 
are treated in the Dubuque T.f 
beautiful and sometimes speeta 
notion. The local poper is tne ba 

Mn. Jose,.I •• Wooctso. Sac, 
The,e are three main reasons 
First, it offers valuable inform 

that helps me meet the everyday 
a nd stimulates my intellect by p 
humor, philosophy, inspiration, a 
with people all ov.r the world, 
standing of one another. 

Mrs. Jo • • • I. Gel ...... y. r W 
I like my Iocol newspaper 

news. state news, kx:al projec 
activities in surrounding commu 

Editorials are progreui"e in 
on city, state, and national I. 
Center. attract ing tourists to th 
in politics. Enough JYndicated 
look ; schools are well covered t 
porters do a tremendous job. 

Add to these things an eo 
menls, cartoons and other bits 0 

poper, the Waco News-Tribune 



New graduate (Concluded) 

earth as they walk around in outcr space. Engineers 

•

With specialized skills will be needed to support further 
xploration in space. 

Two qualities of a good specialist arc that he knows 
when his problem exceeds his capabilities, and he 
knows where to get reliable information. This does nOt 
mean that an engineer should specialize until he can no 
longer communicate with his fellow engineers in other 

•
eldS. He must keep an open mind and must not limit 
is thinking. 

Now, what about your first or second assignment? 
Your project manager has outlined his wants and 
maybe has suggested some possible solutions for you 
to explore. You want to do a good job in a reasonable 

• 
' me, but you also want to be careful about being 
mpted down the too-ovbious path to the solution. 

Study and analyze the probl~m. Keep a lookout for 
ncw ideas. A new method may produce results far 
betler than an old one. H the going stems easy, you 
may be going downhill-ahead of time. We aU know 
that what we get out of something is in direct propor. 
tion to what we put into it. Building a reputation is 
analogous to the growth of man. 

Be inquisitive. When a man no longer wants to know 
the how and why of things, he has ceased to grow; per. 
haps he has even ceased to Jive. If you are able to 
U5C a new technology in conjunction with your present 
design, you can benefit in two ways. You may come 
up with a betler design, and you will learn about a new e 1d which may prove more interesting. 

An engineer mUSt accept change. A friend of mine 
took the same course: of study I did in college. He came 

Basement computer 
Tucked away in the basement of a home in suburban 
Pittsburgh. is a homemade Its creator, 33. 
year.old JIm Sutherland, calls it ECHO--4 
for Electronic 

• 
36 

to IBM and staned in product engineering. After eight 
mOnlhs he transferred to reliability and serviceability. 
He was inquisitive, and he had shown an interest in 
programming. There was an opening in diagnostic prl> 
gramming and he got the job. He spent four years 
training to be a mechanical engineer and is now a 
programmer. His engineering background is now ap" 
plied to machine diagnosis. A little of how and why 
and imagination changed my friend's career. 

These atlributcs need a bonding agent-call it a 
sense of responsibility. When a man is not responsible 
for his actions, he is no man, but only a boy. To be 
responsible a man must commit himself. Allhough no 
one likes to be wrong, the fear of being wrong can be 
a deadly one. The only men who do not make mistakes 
are those who are dead and those who do nothing­
both 3fe equally useless to civilization . 

Being responsible is not difficult. When you say you 
can do something, and then find that you can't, then 
tell someone about it. Knowing when to ask for help 
is an imponant attribute not taught in college, Has 
anyone ever heard of "Help 403"? Once you admit 
you are in trouble, usually you will find your manage­
ment more than willing to help you. 

I think that Emerson's plot to be tilled is a man's 
life, and only with diligent effort will he grow. Look 
again at Emerson-" ... The power which resides in 
him is new in nature, and none but he knows what 
thaI is which he can do, nor docs he know until he hlls 
tried. " 

Den Re.der. 
Any comments1 Use the h~ndy feedNCk card Ioc.~ted 
between the cover ~nd page 1. 

II a strange place for II computer? Well it's not to Jim, a 
Wcstinghouse Eleclric Corp. computer systems engi­
neer. For him it's a dream he's making come true, dia· 
gram by diagram, wire by wire. 

Building the hardware portion of ECHO--4 took a 
year and Jim is now programming it. The computer 
measures 7-ft in length, 2-ft. in depth and 6·fl. in 
height. It is made almost cntirely of discarded and ob· 
sol etc parts. 

Jim estimates that it will take 10 years of pan·time 
work to program ECHO·4 to its full capacity. He fcels 
that his computer will eventually: (I) produce shopping 
lists as well as inventory of groceries on hand, (2) keep 
track of the family finances, (3) predict the wcather, 
(4) turn TV and radio sets on and off at pre-selected 
times, (5) print alit recipes and (6) control the thermo· 
Slats according to the time of day and the weather. 

The number of things ECH04 will do around the 
home is almost unlimited according to Jim. He plans 
to eventually hook up CRTs to the system. When one 
of the family wants to leave a message for the others 
they'll simply type it into the computcr which will dis • 
play the message on the CRT. 

Jim graduated from the Univcrsity of Missouri in 
1952 with a degrce in electrical engineering. He ;llso 
holds n degree in mCh::orology. 

The Electronic Engineer • March 1967 



A Computer in the Basement? 
Jim Sutherland's home-built computer is not very sophisticated by 
I"day's standards-or tomorrow's. But as it takes on more tedious house­
I.old tasks, it's proving what can be expected of the future home computer 

By GLENN INFIELD 

l "HERE HAVE BEEN many predic-
tions lhat the home of tomorrow 

will be radically different from the 
home of today. because it will be run 
by a COmputer. But no one knew pre­
ti."ely what a computer could do in the 
home until Jim and Ruth Sutherland of 
Plltsburgh, Pa" designed, built and pro­
~I··!nmed "ECHO IV." ECHO means 
E: ,I ronic Computing Home Operator, 
a!. . bUi lding it has been a family alTair. 

Jun is a computer-systems design en­
APRil 1968 

gineer with Westinghouse Electric 
Corp., Hnd his wife, Ruth, is a home 
~nomist. Their homc--computc-r ven­
ture began two years ago when, as a 
hobby, Jim started buying obsolete 
computer parts and sketching logic cir­
cuit diagrams. Actual wiring of J 1 
printed-circuit module mounting pan­
els began as soon as the design stage 
was completed. Within the year, ECHO 
was running simple programs but was 
limited by an inadequate input-oulpul 
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SUllUlllANO 9"' ......... lnt,i«>te wiring .-.qui," 
10 Wid KHO. ! .. ch of fov, .. "iu hoI .uch a ponel 

capability. To overcome that handicap, 
Jim produced a programmer's desk 
consisting of a keyboard, page printer I 
paper tape punch, and paper tape read­
er in oiled walnut enclosures. 

Before the end of the second year 
what was formerly the family base­
ment playroom had been taken over by 
the home computer and its peripheral 
equipment and Ruth was wondering, 
"Will it replace me?" 

She isn't worried about this now, 
since she has learned that home com­
puter programs must first be Row­
charted by someone who knows home­
making. Flowcharts define the job 
graphically, so that the progTammer 
nnd the user can understand each other . 

Usually, shortcuts and time-saving 
reatures show up when the Howchart is 
prepared for a task prior to translating 
it into computer language. Later, if pro­
gram revisions are needed, the flow­
chart provides a quick review of how 
the program operates. Changes and /or 
corrections in the flowchart can easily 
be inserted mto the program listing of 
instructions. 

The Suther lands feel that if the 
homemaker programs some of her own 
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tasks, she will better understand how 
the computer operates and become 
skilled in detennining best household 
applications. 

Simple keyboard entry and printer 
output routines were the first ECHO 
programs the Sutherlands wrote. These 
were followed by the paper tape input 
and paper tape punching routines. Sub­
sequently these programs permiUNi 
other, more complicated programs :0 

be entered into the computer, \'erifll'd 
on the printer, and stored permanently 
on paper tape. Jim is now devoting his 
time to writing such programs as multi· 
ply, divide, multiple precision add. sub­
tract, and message writer routines. 

As more jobs are loaded into ECHO, 

IN'VT.oUT~ UNITS 0'. mode f,o," on .~lfic 
typ" .... it.. keyboord ond 0 .... pl .. . 1.1e'.,~ pr;nltl' 

• 

'S 

its core memory 
8192 words may bel 
..... hen Jim will b 
magnetic--tape aux 
units. The camp, 
commands-or m 
strUctions-which 

computer progral 
memory ror rutur 
larger programs wi 
tape and loaded 
when needed. 

Now that the ba 
ning in ECHO IV. 
planning to dele 
bookkeeping to the 
ing monthly bud 
for monthly expen 
suming job that El 
simple end-of·the­
cifica1Jy. when A 
income-tax deducti 
and grouped so th~ 
6.lled out readily. 

One important 
performs reliably 
hour of 
clock 



understand how 
and beCOIllf 

best household 

input 

I;,~:~;t~~~ Sub-
pennitted 

programs to 
loml~ut .. , verified 

permanently 
devoting his 

• 

as muhi­
add, su~ 

It~ core memory storage capacity of 
SI!l2 words may be exceeded, and that's 
II"hen Jim will begin building some 
ma~netic-tape auxiliary bulk memory 
units. The computer understands 18 
w mnHl1lds--or machine language in­
structions-which can be arranged into 
computer .programs and stored in 
r1lCl~lory for future use. Some of the 
)arct' r progrnms will be stored on paper 
(IIP(' :md loaded into the computer 
WIWll needed. 

N()w that the basic routines are run­
ning in ECHO IV. the SUlherlands arc 
planning to delegate the chores of 
bookkeeping to the computer. Tabulat­
in!: monthly budgets and accounting 
for monthly expenditures is a time-con­
~um lOg job that ECHO will reduce to 
simple cnd-or-the-month routine. Spe­
cif 'I lly. when April 15 rolls around. 
10, 'ne-tax deductions can be identified 
at'. ~rouped so that tax forms can be 
filled out readily. 

One Important task wQich ECHO 
performs reliably is the updating of the 
hour portion of binary·coded decimal 
cluck displays found in four different 
rooms of the Sutherland home. Jim de­
signed and buHt the timepieces several 

years ago, and even though the clocks 
ha\'e no hands. the children learned to 
tell time by them before they under­
stood ordinary clocks. 

ECHO will also be programmed to 
keep track of real time so that events 
can be scheduled up to a year in ad­
vance with one-second accuracy. Ruth 
isn't interested in running their home 
on a second·by-second schedule, but 
she feels Jim won't be able to make 
excuses about forgetling birthdays and 
anniversaries ever again. 

Ruth believes that the kitchen is 
where the computer will really perform 
well and save time in routine jobs. Reci­
pes will be increased or decreased pro­
portionately to provide any number of 
servings, with the necessary shoppmg 
lists printed out automatically. 

·'To be really effective," Jim says, 
" the computer must know how much 
and what kind of food is on hand so al­
lowances can be made in shopping 
lists." 

Jim plans to modify the kitchen ca~ 
inets to allow ECHO to take inventory 
automatically. Later, as more complex 
programs are tried, the computer will 

(PI",. llolm 10 pall" ZOO) 
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flULAR MECHANICS 

COMPUTER IN HIS BASEMENT 
(Cl7llri'''Ird. ITOm pll(j'C 7t) 

generate balanced menus with specific cal­
orie and nulrient content, (rom whlch the 
family can select their meals in advance. 

ECHO provides the Suthcrlands with II. 
proving ground for experimental family 
games. The Sutherland children-Ann, 11; 
Sally, 7; and James Scott., 2-are looking 
forward to programming and playing 
games on the computer. As television dis­
plays are added to the system. many new 
bfIQmes involving logic and strategy will 
provide family entertainmenl 

Recently Jim connected bis color TV to 
a controller that will eventuaUy allow 
ECHO to regulate the TV schedule. For 
iNtance, on a school night. the children 
mIght have to answer correctly some key 
questions via the keyboard before ECHO 
will switch on tile set. The antenna rotator 
will also be controlled by ECHO to insure 
proper alignment of the antenna with the 
corresponding channel nwnber entered 
through a control keyboard. This way, one 
manual entry dirC!Cu both set and antenna 
to the desired channel 

Automatic temperatun control 
Jim will experiment with the computer 

as a temperature-controlling device (or 
the home. After interrogating weather in­
struments on the outside of the house, the 
computer will be programmed to compen­
sate for weather changes and make auto­
matic temperature and humidity adjust­
ments on the inside. Purely for h~ own 
interests, he hopes to use ECHO as an aid 
in short-term local weather prediction. 
Jim has a degree in meteorology from 
Penn State University, which was re­
ceiv<!d while he was on active duty 8.lII a 
weather officer in the U.S. AII' Force. He 
and Ruth also hold degrees from the Uni­
versity o( Missouri which J im attended 
through a Westinghouse scholarship won 
in a National4-H Farm and Home Electric 
contest. 

The Sutherlands are pioneel"B in the 
field of home computers and undoubtedly 
will discover that the best computer ap­
plications will evolve through everyday 
expenments. Although rmmy of the uses 
planned for ECHO sound impracticaJ and 
impossible, Jim notes that many of today'. 
computei'll and their uses would have 
sounded farfetched to people 20 years ago. 

For instance, at age 15, Jim constructed 
a model electrified farm to show various 
fann groups how they could do more work 
with the aid of electricity. "Several na­
tional magazines carried stories on the 
project; the one I value most appeared 

(P1ecuc him 10 pc.ge mJ 
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BIG RISE OF LITTLE SINKERS 
(Collthnltd from page no) 

visibility. however. marine scientists and 
others with business in the deep are glad 
to pay substantial sums to use the small 
subs. The Navy. £01' one, lenses a number 
of them for work on the development of 
military undersen techniques-submal'ine 
communication, detection and wcapom·)'. 
Othcrs use them as workboats [01' undel'­
sea construction, surveying, salvage. min­
el'Sl prospecting and Inspection of under­
~\'a ler equipment such as cables. 

D.U,. ,..nt $300 to $10,000 
What does it cost to hil'e one? Prices 

vary. depending on the size, payload and 
depth capability. but a rough rule of 
thumb is 51 or 52 per foot of depth. The 
smallest. shaUow- dlving subs I'ent fol' 5300 
to $500 a day, but you eou ld pay as much 
as $5000 to 510,000 a day (01' the dcepel'­
dh'ing vessels. 

Obviously, it's too expensive for joy­
riders, so the money goes for lobs that nre 
worth doing and worth risking in the 
harsh. alien, unforgiving deep $Cas. 

Remarkably. not one life nor one small 
sub has been lost to date. Let's hope no one 
gets overconfidenl .. * * 

EYERLlTE" World's THRIFTI[ST lilht p",,~ 

,ltlt ·~·~":.nl.o,~~1 ~.t:""I""l'';'; 
,,,.,.'." ... on> .,., ..... t .. , ,. __ . 
,., . .. 1... ..... _ .. , .. . _ II... 1':0·110 " ,',., , ... ,h.,. 'n,..,._ ., ..... , ., ""' ...... . ... "'n, .... .. ,.1 ....... 
I , ... ~ .... ... r . " 1. • Ibo. ST.C' 

COMPUTER IN HIS BASEMENT 
(Co"li"utd from papt Z09) 

in Murch, 19.19. in Popli lar Mechanics," 
J im remini~. 

In that same issue. there WIlS an article 
describing the first electronic compuler 
built by Echert and Mauchley at the Uni­
versity of Pennsylvania. One of the pre­
dictions made then was thot "Computers 
in the future might have only tOOO vac­
uum tubes and perhaps weigh only one 
and one-half tons." 

However. since that lime, transistors 
have replaced lUbes and today's inte­
gratcd circuits are replacing transistors. 
To illustrate the radical reduction in size 
which has been mnde possible by molec­
ular electronics, one need only note that 
space- age computers now weigh only a 
few pounds. 

"Computers are capable of being pro­
grammed to perfonn important household 
tasks today, but whe n we look ahead 20 
years, even our wildest expectations will 
probably seem pate when compared to 
what ECHO, 1987 version, mAy be doing 
for us:' One thing is certain, the Suther­
land ramUy of Pittsburgh will know from 
firsthand experience how to get the most 
from an ECHO "genie," * * * 

Briggs IS S.ralfon - Clinfon 
Hrw Gas Engine Sale 

HASTHl ,HECIl.I-"IC lin;, 0/, !!m!I!J!LJ B,,,' ."',,,.'"" w" 
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A Hobby' That's like Dop-e 

Homemade Computer Regul(Jtes Household A~!llian(es 
By Peter F. ClIfT came from PlrtS of oid WestinghoUse possible .nd only put in the instructions I 

transfer these prognms onto the magnet­
Ic tape after the debug," he said. 

cw Sufi WIlt., computers, which the company sold 10 really needed, so 1 ended UP with 17 
PITTSBURGH, Pa. _ A do.it.yourself Sutherland. ma chi ne language instruchons. 

homemade compu ter is presently operat- "This includes the individual 10lit "It's a IS-b it format with an 8K core 
ing various appliances in the home of a boards from an old procCSS control rom- memory. To this I'm addin, 2K words of 
Westinghouse compuler designe'r here, puter that was in use about ten years IgO, read~nly memory to eliminate bootstra~ 

"For peripheral equipment we have 
control keyboards thai can be plugged IT\ 

.round the house. When we did the 
wiring, we put In 18..wite data t runk 
around t he house wit h 16 receptacles 
scattered In dirferent places. J im Sutherland, who desi&ned Ind buill but was replaced by a faster and morc ping 

t he four.part electronie computer for reli:lble 11011 . "Another expansion will consist of add­
home operating, which he ca ils Echo IV, "These modules were being scrarped, ing two tape drivcs which will giYe a 
be'ga n the project as a hobby four yelrs Ind alonG with them was a complete core million Ind a half characters of random 
Igo. memory system which was no longer access record blocks on each of the two 

"This means t hat the con trol keyboa rds 
ca n be plugged in to provide input/output 
control pra cticaUy anywhere," he said. 

" However a hobby Uke this is a lot like useful. By borrowing the memory system, drives. 
dope" he s:aid "once you get hooked on I was able to bqin the project ," he said. "Th' Ih d d . ' 0 . h h cl< ' f IS means al we can 0 a ran om 
;1 you never get away from it " eSlgnlng I e system. c e Ing or er- d . f f h d h 

Probl ems 

The system, howeyer, has presented 
some problems to Sutherland. The mao 
chme oHen failed two or three times a 
night, and sInce it also works 35 an alarm 
system, this melnl that he had to ch:a5e 
down the problem each lime. 

• . d . h . k I rea or wnte 0 any 0 t e recor son t e 

d If 5 h I d
· nd lape. A so, a paper tape punch w not be The hobby now regulates the furnlce In rors, and 010, alit e winng too a most I ill 

Sutherl3nd', home seleclS channels on a year an a ha , ut er an Slid. A I h h • . h f . d ' nccessnya t oug we have one 
the television analyus homework prob- SlllCe 1 e computer was 0 unIque eslg

n
, "5' d h . il • h h d d h . Ince ..... e 0 not ave a comp er, we 

lems ror the chiJdren and will soon take e a to 0 IS own programmln.. d bl ' f ' . . . ' 0 our own assem y. But '"stead 0 
care or the book.keeptna for the family. Sunple as POSSIble punchi", up cards or tape we go directly 

Most of t he equipment ror Echo IV "I decided to make il as simple as rram the keyboard to the core, and then 
But the computer is running very rehab­

ly now. The tlSl problem occurred 
bdore Th3nksgiYing. Now It only comes 
on when \t IS called for, by pushing I key 

, 

. ' ,. , 
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---
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on any or the keyboards or IYJ:ewriters. 
Sutherland plans to hook up the televi· -.., "I'ye te:arned I lot oyer the list few 

sion picture tube to the system so Ihat yeln on thiS project Ihat I dIdn' t know 
Echo can communicate with the family when I sl:arled," he said . 
through an unused ch:annel On school . "One thing that happened is that all the 
nights, the set Will SWitch 10 th:at ch3nnel " original ide:a! became more and more 
at a certain lime snd remind the children A unall:unable while new idus became 
to go to bcd, he explained. : C I morc pr:actical ,. he said. 

"EvenlUally, I feel Ih31 the machine will :\.: ' 
serve much beller as a diary," Sutherl3nd (IJ I sutherbnd's three children I re r3pidly 
said, "where we can cnler records of daily . .1.1 , l ear n ing about com puter operations 
events, and by properly coding t he head· .:.~ through their father's hobby, and his wife 
ings we can automatically retrieve the I~ ~llns to program recipes into Ihe mach ine 
records. An example of this would be so tha t she can call one from the memo ry 
automObile records over the course of I ' • bank when she needs It. 
year." _ The I.':ompuler ana lyzes malh problems 

Despite his suC(:ess with his homemade ;~~ for Ihe children, and Sutherland's wife 
computer, Sutherland does not see any ~~~ used the editing fl:.31ure of the computn 
widespread use for such. device, at least typcwrill!r in her kitchen whcn she was 
not in the nnr ruture. ..;.::, preparing a term paper for a night school 

"We arc probably .ever. I years away '" , course in com pulers - a course she wou ld 
(rom seci", such a computer OI\.-4h~ not h3Ye undertaken without her hU5-

• h Ind's homemade com puler. 
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tv channels capable of being used for a 
\\ ide varielyer other sen'ices Including 
high·speed dala transmission. Th is sys­
tem would serve either 48 states. or all 
50 states plus Puerto Rico, depending 

• 
market Interest. Comsat reportedly 

auld like to lease one or both birds to 
individual users, but is also planning for 
multiple users and multiple appli­
cations. 

Comsu!'s plan probably won', be 
launched until the FCC publicly an-

•
Junces the regulatory constraints it in­
nds to impose, The White House gave 

its position on many of these Issues, but 
the ~'CC is free to ignore the adYice. The 
chances are better than CH!n, accord­
ing to fo"CC \\Qlchers, that the commis­
sion will go along with the reporfs 

e3jOr recommendations. 
When the ."CC pronouncement will 

be issul"U is Dn)'ene's guess. The only 
clue is Chnimmn Dean l3urch's state­
ment, short I)' after release of the White 
House report, that ··this matter war­
rants, and \\ ill reeeh'e, the highest pri­
ority before Ihe Commission." 

.AT&T has also announced plans to 
integrale a domestic satellite s)'stem 
\\ ith its existing terrestrial facilities in a 
\\ ay that would permit satellite 
capacity to be shined from point to 
point to match changing patterns of 
communicutlons traffic. Within the dp 
industry, COC, CE, University Compul· 

•
g, and \lCt are all regarded as possible 
tellite s),stem developers and /or us· 

ers. One kno\\legeable source sees the 
possibility of "scveral computer mallU· 
facturers getting together and forming 
:1 coopemth'e to eithf'r operate their 
0\\ 11 bird or Ic.lSC capacity on someone 
else·s.'" 

If the t-·cc agrees with the White 
House report, it .seems clear the domes· 
tie sateliite dcvelopment \\ ill become 
an extremely tricky poker game \\ Hh 
muitinllilion dollar stakes. For the re· 
port suggests that man)' rcstrnints on 
entrepreneurial imagin;ltion should be 
rela'ted in order to de ... e1op maximum 

e rticipatlon lind Interest. The antitrust 
\'S should be \\aived, for e'tample. to 

encournge satellite u.ser cooperatives. 
Common carriers should be allo\\ ed to 
develop "specialized satellite sen·lces·· 
on the same basis as others -I.e., with­
out most of the regulations now applied 

• 

the carriers' terrestrial services. 
oss·subsidi7 .. atlon should be pre­

en ted, 53)·S the report, but this advice 
'·.should not be Interpreted to preclude 
the legitimate economies of joint·use 
r.lcilities. " 

Several other newsworthy telecom· 

ttmic:ttions delrelopments occurred 
lre..()r·leu concurrently \\ Hh release 

jf the whIte House report: 
The U.S. Circllit Court of Appeals 

refuscO to dela)' or enjOin (but didn't 
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finally approve) increases in Telpak 
r-.ltes proposed earlier by AT&T. As a re. 
suit. the increase - costing users about 
$64 million a ),ear - went into effect 
Feb. I. Opponents now face a pro­
tracted court fight. 

The FCC told all of the nation's tele· 
phone companies that they can't oper· 
ate CATV companies \\ithin their 
service territories; that independent 
CATV operators must be offered right· 
or·way facilities (pole attachments and 
conduit), and that present phone com­
pany rates for these items shouldn't be 
increased. The effe<::t of the decision Is 

A TIROS-M (TeleVISIOn Inlrared Observa .. 
tion Satellite) Is shown in the lorearound. 
backed up by a Varian 620/ i, which buf· 
lers inlormatiol1 from the satellite lor 
processing on a 360/95. TIROS-M uses 
two vldi<:on tv cameras to send day tight 
picture coverage 01 the entire earth ev .. 
ery 24 houn. The data is then used for 
meteorological purposes. 

to keep competition in the burgeoning 
CATV field wide open,lInd to encoumge 
new entrants. Dp industry spokesmen 
\\clcomcd the FCC pronouncement. 
s'l)ing it \\ auld help spur nonbroadcast 
J.pplicd.tions of CATV facilities. 

AT&T has agreed to consider letting 
its \\ idernmd privllte line cmtomers 
suppl) their 0\\ n data sets. The phOtiC 
compo'lIly also reported thllt it is making 
progress in de ... eloping "ideband en· 
trnnC(! fucillties to connect \\ ilh private 
microwave ,,)"slems. This news surfaced 
at the 1.ltest in It series of meetings in· 
tended to rcsolve the foreign attach· 
ment hassle. If the 1\\0 changes arc 
actually madc, the Immediate impact 
1~i11 he limited, says a kno"legeable 
<;ourcc. Bul in Ihe long run, the effects 
\\ ill be \lrldespread. Forc.'(ample, as the 
telcphone compon)' e'tpands Its 50 kilo­
bit, Picturephone. and other widcb.'lnd 
sen ices. the appe,ll of customer·sup­
plied d.lta sets ~h()ulc1 'trow. 

"Ncxt Ma)' or June:· m)s an t-'cc 
source, the N.llulnlll Academy of 

Sciences should complete its study of 
network control Signaling - the key is· 
sue in the foreign attachment contro­
versy, The dp industry - users and 
suppliers - could be vitally affected by 
the NAS recommendations, for they 
may lead to new markets for the latter, 
new andlor lower·cost services for the 
fonner. 

Meanwhile, two more companies an­
nounced their in tention of setting up 
mi"'rowave systems olTering specialized 
data transmission .services like those 
proposed earlier by Microwave Com· 
munications of America, Inc., and by 
Data Transmission Corp .• a ucc sub­
sidiary, The new entrants are Nebraska 
Consolidated Communications Corp., 
\1 hich would operate in several Creat 
Plains states, and United Video, Inc., 
Tulsa, Okla. 

FIRST HOMEMADE COM .. UTER 
SYSTEM ... THE BEGINNING? 
The Sutherlands are a lo ... el), family. 
jim, Westinghouse engineer; Ruth. in­
dustrious housewife; Ann, precocious 
13. 5.111),. computer-t)'pe 9; jay, tv­
\\ atching 5; and Echo 1 V ... sometimes­
colicky 4-)ear-old computer in the 
basement. 

jim sa)S: ·'The sleepless nights I've 
\pcnl with that stupid mllchine. For a 
\\ hile there. I'd have given it to )'011. I'd 
hear it running in the middle of the 
night \\ hen it wasn·1 supposed to. So 
there I'd be, standing at the \\orkbench 
in my pj"s. groplllg for bugs:· 

Sutherland started building Echo IV 
Mound June of 1965. The acronym 
~tanc1.s for Electronic Computer for 
Home Operation . . . '"with four p,uts." 
lie used .second-generation logic 
\)();'Irds, one of the old Telemeter Mag­
netics core memory systems, a mg, A 
bone and a hank o' hair. and an inordi­
nllte measure of patience. 

Echo hlLli an 8K core memor)', 15·bit 
\Iord, and Jim's getting ready to fire up 
2K of read-onl}' memory (10 hold CXI!'CS), 

and rna) be a mug tApe drive too, as the 
famil)' uses I he system more. 111e h.15ic 
mainframe setup is not unusual. Ac­
cumulator, program countcr and inde~ 
register are in core, There's one Inde:( 
register. and every instruction (17 In all) 
can be indirectly addressed. A single 
s),nchronizing interrupt scans input 
service requests from periphernls; 

A bit different, howe ... er: the refresh 
buffer for the crt is in the main memor)'; 
also, mag tape search is done without 
hardwore (it's all software comparison). 
Thus, the cpu (Rip·Hop) registers are be· 
in~ time-shared \\ ith the mag tape con· 
troller. "And time·sharing all these 
registers keeps the cost of parts do" n," 
says jim. 

And how does F..cho help around the 
house? The kltchcn console (with an 

DRTRMRTION 
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111)1 735 ~lcetriC'l I~ mo~tl) for Ruth 
' '''' hOJust ch.llked up an A In an c,cuing 
dp cOurse). She kC)'5·11\ rCCipes. types 
land painles.sl), edits) term papers, and. 
,ccording lojim, \\.111 short!), be Yo nting 
.routilletodoacocle translation to con­
~crt Selectric 110 code inlo AlIGli inler­
pal. (Ruth has neither assembler nor 
ccnr1 piler. but octal loader program and 
dump .... ill help.) 

Echo drives the four clocks in the 
hou§c. and the clocks regulate the com­
puter. The clock in the livingroom reads 
hours. minutes and .seconds •.•... and 
J3) learned that faster than the hig-and­
hltle-hand busines5:' Echo changes tv 

control keyboard in the family room 
(mOsll) tv control). programmer'!; desk 
in the basement, and olle data trunk (16 
difi"(:rent plug-ins throughoullhe house) 
\\llh 011110 multiplc.\cd. 

And fo.:.cho does homc .... ark. Like cal­
culate h\o to the IHth po"'er for Ann, 
The teacher spent se\eral "eekends on 
it, and, when he sa" Ann's printout, 
compared, and found a boo-boo in his 
0" n, he said ". "Ann, since mine was 
done by hand and yours by computer 
.. , mine's got to be right:' 

Was Echo expensive? Not really. 
Sutherland wanted 120 modules when 
he started, and he got those for less than 
$ 100. Since then, he's spent about 
S2,000 more, a good bit of that on test· 
ing equipment. What could really hurt 
is the electric bill: Echo draws about 

The Sutherlandl.mily.t home WIth their homer1'IMJe computer, Echo IY, In the background 

channels,Jay .... as aU set for Batman one 
e,,'ening ,~hen Echo switched channels 
on him. And naught could be done until 
Daddy sho .... ed up. 

Echo regulates the furnace. Let the 
computer know when )'ou want to get 
up, then it turns the thermostat up to 
dartime temperature a half hour before 
Echo trips the alarm clock. There's a 
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3,000 watts. But with careful off-on 
supervision, the bill no" tuns a mere 
S2.50 a month. 

Is it fun? Jim unhesitatingly affirms. 
"Irs a hobby I love, though there "ere 
"ee-hour moment1 when I'd have 
gladly chucked the" hole thing." (One 
of the hard parts: Jim "Tites all his own 
execs.) 

\Val> iI worth it? "Definitel),. We 've 
JII\\ started to woe Echo. We're going to 
enter and store all household bookkeep-
1Il~ We'lI know how much .... e·re spend· 
ing on what, and income tax will be 
much easier. And, as the children 
become better programmers, (and 1 ex· 
pand memory), they will be able to usc 
Echo more for homework. A minor 
thing, perhaps:, but Echo reminds me 
when It's our anniversary, too!" 

Can .... e look for a trend? Sutherland 
doubts it ... It 's great fun and all, but it's 
like O"'ning the only car and driveway 
in the world. There .are just no roads or 
highways )'et ." Maybe "yet" ought to 
be underscored. 

CROWD CONTROL 
AT THE NEXT SJCC 
The SpringJoinl Computer Conference 
registration chairman visiled the FJCC 
in Las Vegas last year for a first·hand 
look at ho" it worked. It was a mess. 
Horrified at the long registration lines 
and chaotic crowds, he and AFlPS got 
together to formulate some new poli, 
cies .... 

E.\hibltor guests will fiU out thelr own 
badges (some 50,000 wiU be available) 
and need only hand in half of it to re­
cei,-e a badge holder and gain entrance. 
L,hibilor personnel "ill register in a 
separate area awar from the regular 
regIstration booths. There will be no ex· 
hibits-only registration, which usuall), 
acrounts for a few thou people. And al· 
though it was not the paying conferees 
who impacted. the lines at f] cc. six full· 
registration areas will be operating at 
SJCC - one at the convention center 
and five at major hotels - throughout 
the conference, and early registration 
will be held at the hotels Monda)' eve· 
ning, May 4 . 

The full registration fee has been 
raised to $40 from $30 for nonmembers. 
Those "ho know they will be going to 
the show (May 5·7) may wrlle for ad· 
, 'ance registratIon materials to 1970 

I SJCC RegistralJon. AFlPS, 210 Summit 
Ave .. Montvale, N.J. 07645. (Members 
will automaticaIl)' receive advance 
registration forms.) Registration kits are 
to be picked up at the conference. Cut· 

I 
off'date for return of the forms and fees 
IS April 5. 

tCl AND BARCLAYS COMBINE 
SERVICE BUREAU OPERATIONS 
Agreement between International 
Computers Ltd. and Barclays Bank to 
collaborate in computer service bureau 
work in Britain can be taken as the 
starting gun for a rare old scramble for 
that part of the industry expected to 
rise In turnover in the next 10 ),ears 
from SIOO million to 11 ,250 million. In 
addition, it marks the beginning of a 

15) 
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Westinahouse computer de· 
s'8ner Jim Suther/and built 

compuler tOt his home from 
d;sc.rd~ parts. Shown III Ihe 

kitchen J\eybOard .t rlShl. his 
wile uses her homemakinB 
skills 10 program computer 

for certain tasks. 

RUN 
YOUR 
HOME 

BY 
COMPUTER 

Handy addition to your house could regulate 
your diet, maintain your budget, predict local weather, 

even remind you of birthdays. Possibilities 
are endless, as you may soon be finding out. 

By Alan D. Haas 

5cn;Ntt " MECHANICS 

• 



A computer for every fanlil) has betn 1M 
prediction of sden« fiction writers for 
some time. Far-seeing engineers LlSual· 

I): forecast them (or thai magical year 2000, 
but indiealions are tbal home computers 
may make their appraranc:e well before !:hen. 

A small numbtr of households across the 
U.s. already have them. mostly in instances 
where Pop is a computer engmeer. Small, 
IClr~ontained models are already coming 
on the market for around $8000, complete. 

In Ardmore, Pa .. Dr. Theodore Ra:dman, 
• lung specialist on the (acuity of Temple 
University medical school. has a computer 
aU 10 himself to write programs for diagnos­
ing lung ailments through tesl ~adings. The 
computer is a150 programmed 10 help with 
the family budget. provide menus for the 
children. and offer a library of stored pre­
pared programs from Black J ack 10 stock 
purchaK calculations. 

An accumulation of discarded parts that 
computer designer Jim Sutherland brought 
home from time to time from his job al 
Westinahoust Electric Corp. gradually 
evolved into "Echo IV," perhaps the grand. 
daddy of prototype bome computers. Suth· 

Jim wind up J 1 prlntN-clrcult module 
mountln, pIIn.'s himself. Three 
Suthe"'nd chlldr.n usa computer for 
homewort .ssist.nce. 

P'DMIdT, 1971 

eriand assembled the obsolete part. In his 
basement over ;:. sUt·month period. and Echo 
IV is now doing jobs like reJUJatioa the 
furnace. idecCing channell on TV. typin, 
papers for Mrs. Sutherland. and bdpin, the 
kids with their scbool usipu'DeDta, 

$iDce he completed the compum about 
three years 1,0, Jim SUtherland bas been 
busy programming it to do yanQUI bouse. 
hold jobs. The compultr DOW UDderstands 
tome tWO dozen or 10 commands, or mo· 
chine language instructions as they are 
known to the initiated, which can be ar· 
ranged into programs and- stored in the 
memory bank for futura use. 

Some 01 the more ~mplex progr.m. 
have been Slored on paper tape and are 
loaded into the computer when needed. "The 
real fun of iii home computer," says Suther. 
land, "is when you can tie it into vArious 
appliantts in use in the household, like the 
TV, temperature thennosl:lI, clocks, etc. 
Echo IV bas a core memory storage capacity 
of 8192 words., and Sutherland has begun 
building some magnetic.tape auxiliary bulk 
memory uniu to expand that capacity. 

Ruth Sutherland. a hoOlt! economist, WOlS 
beginning to ..... orry that the machine might 
"replace me," but she soon found it was use· 
ful in her work as well. Now, it's m.~ a 
mem~r of the family. 

When Jim Sutherland first got t~ idea for 
a bome computer be began sketching logic 
circuit diagrams. Actual ..... iring of the II 
printed.circuit module mountin& panels be. 
gan as soon as he bad complcted tM design 
phase. Within the first year. Ecbo IV was 
running simple programs, but was somewhat 
limited by inadequate input-output capOlbil. 
ity. To o,'ercome this particular handicap, 
Jim produced a programmer's desk consist. 
ing of a keyboard, pa~ printer, paper tape 
punch, and paper tape reader. 

Ruth was delighted to find oot that home 
computer programs must first ~ "flow 
charted" b)' someone who knows home. 
making, malting her tsSCnlial as an Echo IV 
programmer. Aow charts define the job in 
JpCCific tenns. so thOlt the programmer and 
the user can understmd each other. 

"Short.cuts and time-$aving features tend 
to show up when the flow chart is prepared 
for a lask prior to translating it into com· 
puter language." Jim Sutherland explained. 
"Later. if any program revisions are needed. 
the flow cbart provides a quick review of 
how the program operates. Changes or COt· 

rections in the flow chart can easily be in· 
n 
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scr1td into the program listing of inllNc· 
lions," 

Souml ("Ollll-'Jt' :ot~ Well, t\'cn the Suther· 
land child/cn-Ann, 13, Sally, 9, and Jay • 
4-h3\'C k:lTncd \0 do certOlin things on 
Echo IV, i1nd according 10 5311),. "'\ben.1I 
the lighl~ on the Iclc\-iSion ccntrol board 
lisht up. it mean<; Irs all mc:sscd up!" 

Rclnli\cly simple entry and printer out. 
put routints ..... ere the firM Echo IV pro. 
grams the Suthcrl:mds wrOte. These were 
follo ..... ed by the pa~r tapc input and p:lpcr 
tape punching routines. Subsequently, t~se 
programs pcrmi llcd olher, morc complicated 
programs 10 be entered into the computer, 
verified on the printer and stored perma. 
nently on paper tape. Currently. Suther· 
land is spending n good de31 of time writing 
such programs as multiply, di\'ide, muhipk 
precision add, subtract and mena~ writer 
routines. 

The first chores the Sutherbnds assigned 
to Echo IV were bookk«ping activities, in . 
cluding monthly budgcts and expenditures, 
totaling of income ta.'( deductions, etc, It 
has perrormed .:Idmirably. limiting thelie on· 
erous tasks to a few finger C).ercist'S on the 
kcyboard. Echo IV is a math whiz, and 
.... hen daughtcr Ann h3d to cakul3te 2 to 
the 144 th pOwer it came up with the ansVo'er 
readily. 

Echo .:1150 is hooked up to the tempera­
ture thennost;tt In the Suther/3nd household, 
and one·half hour before the familY rises. 
Echo autom:lIically switches from night time 
to day time temperature so that the house 
is warm v.h.:n they arise. 

J\lra. SIIIlU'rland hal dil!t'Oven-d th aI 
Echo likes to help wrile her lerm parers for 
a d3ta proeco;sing course she is taking. She 
feeds her rough cop)' into the computer and 
it quidly plints out a clean copy. free of 
6pclling errors and mistake~ in gr.ammaf . 
"Echo and I gOI :m A on my last eflort." 
reports Mrs. Sutherland ... so .... e plan 10 keep 
collaborating," 

Jim has connected his color 1V 10 a con· 
trol device that will one dar pennil Echo 
IV to regulate the TV lichedule, As an ex· 
ample. on a school night, the kids would 
ha\'e to correctly answer some queslions 
posed by thei r parents before Echo would 
swilCh on the set. TV would really be an 
educational medium with Ihis setup. The an· 
u:nna rotalor wouId also be controlled by 
Echo to insure the proper alignment of the 
antenna with the corresponding channel 
number enu:red through the control key. 
hoord. 

h i~ rH'11 po .... iltl(' for Echo to be PIO 
t:rammcd 10 l.C\!P Ir;lel. of time so thaI evenl~ 
ellon be seheduJ.:J up 10 >t ) 'C3 t 3M3d with 
something li)..e one·second 3t:curacy. The 
~ .. ay thIS is done is \'ia thc cOrllrol console 
~ hich has keys 0 to 9 and Ihe ICU~n 
R.S.T,V. Used in many d lfferenl combma. 
tions, messages conlaining the lime of day, 
d:l)' of monlh, etc .. lor ::I p:ullcular occasion 
.....ould b.: proGrammed inlo Echo and at the: 
prescribed moment if would feed back a 
reminder m('ssage on the control keybo3rd. 
or elsc on the typewriter kcybo3rds the 
Sutherlands have in their Ihing room and 
kitchen. No more forgonen birrhda)'s and 
anniversaries for this housc::hold, once the 
s)'stem is opc r;tt ivc. It could also feed up 
reminders on the. day Ihe mort&agt: or car 
payments arc due. The Sutherlands would 
ha\'c to provide the cash-Echo can't do 
evet)'thing. 

Using Ihe same number and letter keys. 
Echo couId be programmed 10 !Urn a mini. 
mum of 99 household applillnees on and 
off~ver)'lhin& from the coffce pot to the 
outdoor )j~hts. Echo could c"en solve the 
maid problem for a busy houkhold. 

Tlu~ kilclu~n l. Ihe place where com· 
puler engineers expect thc most revolutieD· 
ar)' deyelopmenlS. Recipes. for instance, 
could be increased or decreased p~OportiOD' 
atel), 10 pro\'ide any number of servings. 
Shopping lists outlining ~h.l.t bas 10 be pur· 
ch:'I5ed at Ihe market would be printed out 
nutomatically. 

"To be really effecli\'e," Jim points out. 
" the computer mlbt kno .... how much and 
....hat l..ind of food is on band." To accom· 
plish this. sensing devices ,""ould be placed 
in storage bins. each of which Q,'ou1d con. 
lain a different Item. When the canned peas 
or soups ~crc gelling low, Echo would ft · 

mind Mrs. SUlherl:tnd rhal she needed 10 do 
some shopping. A complete: m\entory of all 
food going in and out of the bins would be 
recorded and a\ailable (or consulting. Jt is 
further concej\'able tbat Echo could provide 
the Sutherl ll nd family with balanced menus. 
" p")·.:ili:'_':l s.~C'l:c. :!'!opie lUl.d nulnent con· 
Icnl. h om which the family couId select 
each meal in advance. 

Many of these Ihinp. like rmnus, pay. 
men t reminders, binhdays, etc. , could be 
programmed to appc3r on lhe 1V screen at 
the desired limes, using an unused channel 
on the sci. 

Echo IV might also provide a new form 
of entertainment. since a variety of lames 

(Continued on pIlgr 110, 
!l<m= • )be""", 



• 
• 
• 

• 

• 
• 
• 

Home Computer 

I (Continurd from fHJgr 68) 

involving logic and sirategy eQuid be pro· 
grammed into il. Chess. checkers, C.3rd 

gllmes, or gambling could all be m::ade avail. 
able via computet. 

J im I" hoping e, 'entually 10 use Echo 
as an aid in short t.crm loca' weather pre. 
dictions, wherein the computer would inter­
rogate various weather instruments oulside 
the hou~. He has a degree in meteorology 
from Pcnn Siale University and he per­
formed active dUly as 11 weather ofticcr in 
the U.S. Air Force. "The best computer ap. 
plications:' 3ccording to J im Sutherland, 
"evolve through everyday experiments." One 
such event look place al Chris-Imns. when 
Echo IV played an electronic version of Si. 
lent Night at various limes during the hoi;· 
dtly season. Each number of the kc)'bo.'lrd 
corresponded to a musical nOI~. and with a 
speaker hooked into Ih~ circuit Echo g3\'e 
forth .... ·i!h its holida), song on command. 
"The neighbors flocked in regularl)' 10 h~ar 
il lind \\·ere. properl)' astounded." Jim chuck-

''''-For thosr who mil)' wanl 1M stn'i~ of a 
computer without actu311)' owning on~, il 
will one da)' be possible to renl the work 
cap3cil)' of a central computer b)' 3 time· 
sharing s)"Stem, which now costs around 

, SilO per month. Up to 200 remote lermi· 
nals can use the ~ntral computer simul· 

J taneously btt3U§C: the actual time it nttds 
to strvice. each one is 3 (r3ction of a see­
and. Once a program i.s stored, the COSt is 
negligible. A menu program. for instance. 
would COSI around l Ot for n weekly run­
through. 

It i.8 enlire ly eonl:'e h 'nlll(' thai by the 
19805. most households will ha\'e some 
sueh arrangement. and a home computer 
will rival TV sets or refrigerators ns a n~ 
essarl ingredi~nl of daily lire. Onll the high 
COSh in\'ol\,ed at present pre\'ent firms like 
General Eleclric (for instance) which has a 
time-sharing service. from JOing inlo com· 
mercial production, G.E. already h3S a Ii. 
brary of stored programs which it can offer 
10 subscribers. 

It was once thOUght that home computers 
would be too bulky and unwieldy. rrquiring 
1000 or more V3cuum lubes and weigh per· 
haps a ton or IwO. Today, however. inle· 
graled circuits h3Ve replaced transistors. 
which in tum replaced V3cuum tubes. and 
space·age computers will weigh perhaps 
only II few pounds .• 

• 
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BUILDING YOUR OWN COMPUTER P art \I 

Stephffi &rrlll Gray 
Am./eur Computer Soci(HY 
260 Noroton Ave'.· 
l);,n'M, Conn. 06820 

, 
t 

10m agO/lISt tht ;d~o 0/ Q rommuC'/olly 11"partd (Omputu Uf. 8) ' plod"/( Q kl , 
/)',w 011 fir, mark", tlmaltur rompUf,.r build,rs would 110/ hal" tiny mIl/OT plObltrns. IMd 
IItw IdtQS WOull1 fill/It . • If On/Ofll" tQdlo gro' v..,~ nOf productd rommtTrlafly, Wf' 

nm hurt Q\ rna,,)' hams. bill InOSt hami IfJlt/llt, Iwwld flltll.., mo" contributions tllD" 
,11, hUllls maJ..r I"da~ ," 

Vart On, of thIs .rtitle , which appeared in . 
lhe Oecuber hlue , disclilud tile ditliculties 
tlcing an llUtelil 1111\0 wlnu to build his own co. 
puler. These include. among others . the limita­
tions of existi ng books on computer schematics 
Ind lhe IVIUabll1ty and adaptatiOn of parts. As 
I resul t, 110 men joIned together to torAi t he 
AIIlteLiT Computer Society in response t o the luth­
or's suggestion thlt they share 1nfor=-tlon. Tbe 
Socie ty's survey of its lembers revealed the most 
common Celtures of their .odels Ind showed thlt 
the Iverage cost ~so farM Cor I home-built c~ 
puter WIS $650 and that =Olt members had spent 
two yeln on their projec t . 

Mlmb&r$ Report on Thlir PIli'll 

In their letters, the IllelllbeU oC the Amateur 
Computer Society report on I wide variety oC plans 
Cor hardware and software. for example , several 
Gesign and etch their own printed-circuit clrds. 
while others moke their Clrds fro~ Vector boards. 

One lllelllber , while I Hlrvlrd sophomore. wrote 
this: 

If core is used, one ean kill two birds 
with one stone by using the selection .atrh: 
decoder' lIS the in s truction interpretation de­
coder; IC the tnelll(lry selection decoder were 
for. 4K (l2 x 12) lllelllory plane , then one 12-
bit decoder could be used to hold the op code . 
while the other could generate the lillling sig­
nals. 

Stephen Wiebklng . a Ursl lielltenant now It­
tending the Air Force Institute of Technology in 
flirborn, Ohio, is one oC the lllembers who haven't 
started building their compute rs. but I re in the 
planning or collecting suges . lie writes: 

I hive done very liule actual design 
work on a lIIachine so far , since 1 _ stil l in 
the parts .collecting Sllge. 50 far, I have 
managed t o collect several thou Sind ICs, which 
J 8111 in the process 01 Identifying Ind testin<,j, 
and about 1-1/ 2 X 10·-6 bits oC core Cr~s . 

Steve hiS I rr lnged with several semiconductor 
_a nuCac turer s to buy t heir reject-bul-usable in te­
<,jrlted circuits, if there is enough interest among 

AC5 members to enable hi. to bllY In large ,., ••• • ;: . 
tiel Ind thus It low prices. 

"Memory" for C.~ral Mlningitis Victim 

An ACS me_ber i8 Cili fornia hiS a' 
r eason for wanting to bllild a cOIIputer. 
ago he hid cerebral me ningi ti s . ~ong other 
the accomplnying Cever d~aged his .. lIIOry 
erably , both in the abili t y t8 re"llber thhgl , 
the memories t hat were Ilreldy in it , back to 
he was e l even. At l irst he couldn ' t re~nbe r tM 
lact th lt he could,'t reme~ r tblngs . flr l t ~ 
kept I j ournal 01 hi s Ictivities, Ind copies oC~ 
every letter and order he wrote. Thh worked COf 
ten years. but the probl .. DC Cioding anylnlDg u 
t he mountain of plperwork .ade bi. look Cor 
solution. lie hopes to put II I the thlngl to 
~mbered on lIIagnelic t lpe, and let a computer 
track oC it. His troubl e in bulld lng a COlllpUttr 
th.t any suitable .achine is 10 cOIIIplex thai wbll 
he concentrates on wh l t's golog 08 In one 
auhJty elsewhe re escapes him. 50 he hIS t o 
pend, Dluch more than mos t people, on circuit 
grams. But t hese are usually so hr<,je tbat he 
lo s t in the pages and pages of c ircuitry. He 

However, it lee~1 possible tb at the 
oC l imi t ed-scope , stngle-purpose c~pute r 
hne In !!lInd lIIight be eacolllplised 111 only' 
lew drawings t hat I could eventually «.'''.'1 
hend. 

Completed 

Only two of those lurveyed reported being 
where nelr comple ti on oC their computers . 

• , 

Ji m Sutherland , now a Fell ow engineer 
Westinghouse in Pittsburgh. noted that tl is EC' ..... . 
took a year to build, Ind would require 
program. ECnO_4 is seve n leet l ong, one 
leet ck!ep, and six Ceet hi gh. The central 
i s complete, but, as with all aalteur 
the input/output system is . till 
uses 2N404 transistors and RTL (res i 
logic) MlR logic ele.enu. The. NOR 'II ltes 
g1nal1y used in process-control IYI1 .. s buil 
Westinghouse a dozen years IgO, and bad been 
clared sc r ap . The gates were _ounted on 
cult boards, with 35-pln connectors . A total 
120 boards WIS used in the entire IYst .. , but 
16 types oC bouds we re used, so ~.pare boards 
not t ake up duch roo • • ~ 
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lilt' otBory unit, In Ampex 4096-RQ-30A, eaae 
(roc III ob,olett' procell-control eomplIteT. Me=ory 
r de II IH h ,Ix .Ieroseeonds , but s loce the M)R 
!,n reqllire {rolll one to three lIIie ro5t'conds to 

:.1\(b. the .dd tl.e is pushed do,," to 216 IIIlcro­
• • u nds • 

£CHO-4 hiS four llip-llop regi sters. Ind three 
r r shurs ill core .eIlOf)' . There a re 8.192 .. 'Ords ol 
IS-bit core .1I0r)' ; c:1ock lpeed h 160 KHz, and 
Ihrt are 18 instructioDl. 

Inplll ia by sb IlpflanUileric con trol keybolrds. 
a-c:blnnel piper tlpe r eide r, 15 interrupts, Ind 7S 
COIuCl doures. Output Includes two printers. 60 
ruuct closuru. 8-channel piper upe punch, Ind 
lOllr dJ",h d c:1ocks, Interconnections Ire wire­
lff 'OI~d. 

Another Completed Computer 

Hllns Ellenburger, I Swils melllbe r. ,.orked a 
,,,, on hh cOlllplller, Ind !lnhhtd it in 19b5 . A 
,.111 duk- top IIlthlne , looki ng sOM lh ing like Ihe 
.tll'clronic desk ulcuhlOfS now available. the El.­
~ hid I cepltlle keyboard lor input. Ind Nlxie­
utA- rf'ldolit. 

A serill -type computer , EL-bS hid three r egls_ 
Irn. 30 words in llip-nip _lIory . Ind 15 Instnc­
thu. Cerulnl), I IIlni.11 cOllpu t er , but .t t hia 
'''t ACS delhlltlon. According to the JlnUlry 1968 
ACS ","""Iletter: 

Th .. cost ol lIalerllIs done WIS 1500 
5,.-111 lrancs, wbich is lbout $345. Hsns tried 
to .. rket his COllpliter, calling it "de r erste 
Schweizer Pult_Elekt ronen rechner. R IIItanlng the 
first 5 .. -111 delk_top electronic cdculator, 
But the slles price ol 6,000 Sf <$I,380} seells 
to hlvt put it be)'ond the !llelns ol IIOSt Swias 
IIId Ilso it .IY have been tOO lIIuch ol a nO\'e!_ 
I) on the IIlrket. As Hans nOtes, "It seeas 
ll lIOSI h'possible lor In IIIllteur to build I 
cOIIIpliler thlt cln ca.pele "'hh cOlNlltrc1a1 1111-
cblnes. The IlIltegr who cln do that would be, 
brfore l ong, employed by I compu ter company." 

'hen IISI helrd lrOll, Hlnl 10IS wor king on a 
..... _del, with 16 registers. using Philips LTC 
... r ... . 

Help F,om the Memben; 

ODe Dl t he M-Ipful Irticles sent in by an ACS 
~r • • s n~hal 10 do .fth cores ol unknown ori­
.1.,· by S.l ZUCCUI'I ... ho hilS bfoen dfoslgninll _fl­
. , .... (OT • do~ell ~.us or acre. 11.5 pltenu in 
"'''-CIOde logic, and h no," i Rese.reh Sch,nl15t 
- II" lr led)ne Syslel:lS h C.U(omia . 511 devised 
•• 1~l e set-up using. bidirectional constlnt­
·"' .. e1 lource, dth I _1hod 1hlt could like read­
I ' q~ O~ I core In or Ollt ol • matrix . 

Thu(' are lIan), .. all areas ol co~pute r design 
.. .e CODuructi on lhlt tbe &aateur does nOl rec09-
...... u i"pOrtanl, or is nol skJlled enough to 
"" (Jr , A JJllple problell lor the prolessional de­
~I .. ... r h RC dt:collpllng filters. for the 81113teurs , 
0, 1, frenzel . ..-ho lives In Maryland anrl is Assis­

I ~ I Olrtclor ol EduCltion 8t the National Radio 
;'.thule, wrote se ... cral hundred .'Ords on these 
'" .. fI • • hen lind .. here to usc thelll and ..-hat COlli-.. . 
""G\ " llut'S are required. Hi s good ad," l ce In­

··1M!Ira: 

--

In lome sylte~s the lOO-mid clplcitor 
( shunled by 10.01 to 0.1 disk) just Isn't 
needed, The only ""Iy to lJnd out is to experi­
IIIt:nt , Tlke I scope: Ind look IcrolS your ground 
buss between the power supply termi nl l (scope 
ground) Ind a ground point III the system. You 
will probably see I lot of blgb-frequency Junk 
here, Experi llt nt by connectll1g caplcltors It 
the point under observatloll and notice aDy 
chlnge. Use the 1.lllest clpacitor thlt best 
mlnl.lus the 1I01le. A O.l-.ld dhle fixed lIy 
problem 111 I recent design. 

A Computer Kitl 

The April 1967 ACS Newsletter proposed I Stln­
dlrd Amlteur Co-puter Kit, with the Icrony. ol SACK . 
As expected , c~nts on SACK were a IIIlxed big. Don 
Fronek, now In instructor I t the University ol 
Idlho, c_nted, in plrt.: 

A standard cooputer should bave: 

1. Plug-I n clrds (can buy reldY-'lde cards, or 
clrds without componellts), 

2. Frlme construction .Jth clrd receptlcles 
(Illows the builder to loclte his cir­
cuits IS be .Ints tbell). 

3. Power supplhs to tit withJn the lr_. 

4. UAiverul lront panel (pre-pllllched holel 
.hell ullng the ki t-builder's approacb) . 

5. Input/output (plugs sho.ld be Ivaillble at 
relr lor Iddl tional or speclll outputs'. 

J lind thlt two things are the !IOsl J.­
portlnt : (ll pri aled-circuit bo ards Ind (2) 
frlllt chlssis .ounti ng hlrdWlre. With lillie 
exceptlo~. the r est 01 t he lIIachlne can be ex­
panded in bit s Ind pieces. 

I would 11so use solderle., connecto r s, 
10 III t he wiring between receptacles. 1 tlnd 
thlt 1 1111 co ntJnuoilll y chlnging circuits . With 
close pin spaci ng, I soldered connection gets 
ve ry lItuy even when you Ire trying t o keep 
thing s aUt. Tbe wires gel burned, the so lder 
Ilops over onto the Idjacent pin, and on Ind 
on_ This _Ins added cos t. but J'II bave to 
vote lor lolderl ess connectors . 

Ji_ Ha)nu, I developilltnt engineer at I uni_ 
verlity computer center In Cililorai a , noted: 

S~eGS to be that Ihe essenllal prublea Is 
tr} lng to deddt! .. bat )'ou .. "ant 10 do ~1th lihlt 
lOU hIo\"~ , I Quell .-.or), is th~ pllcing lie. , 
An)'body .. ho goes in lor core , efen s.ell core, 
is tllklng about .oney. Depending on the IUp­
ply ol delay lines . thn Is probably the wIY 
to go lor I cheap IIlchine . , .. 

Without some stonge , there's little 
point in building up the Inslrllction execution 
logic. And I ~ould r eal ly hete to lee the 
thing ge t mixed up in I (orlillized educltlonal 
setup. becluse then a l ot of proless ionl l edu_ 
cltion .Irkete r s ~ould ge t into tl1e act, and 
t he price ~uld go skyhigh . 

An ACS flltatbe r ""ho ... u I high-school IIIt'lIIbcr when 
he joined t he AC5, and is no .... 'ith a California 
engineering consu lting l lrm, wrote: 

" 

, 
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Photo I: Hal Chamberlin's 

•
ome built HAL·4096 
ampuler system, built in 

1972. This system, which 
is stili in service handling 
10 for an IMP-16 mIcro­
computer system, feotures 

_ TTL logic, a 16 bit word 
ngth, 16 regIsters, 4 K 

bytes of magnetIc core 
memory (0 surplus IBM 
1620), and priority 
inttrrupt. 

The First Ten Years of Amateur Computing 

• 
If one could find il 

specific date for the birth 
of personal computing, It 

would bt May 5 1966. 

• 
• 
• 

Sol Libel 
Pr...;o.nt, Am.tMlr Compur.t Group of N_ J .... y 

995 Chimn.y' Ridgt 
Springfield NJ 07081 

Most people I meet are under the mis­
taken notion that personal computing 
started only two 01' three years ago, with the 
introduction of the Altair 8800 by MITS. 
Nothing could be further from the truth. 
In fact, the amateur computing hobby 
was then almost ten years old. 

I therefore dtcided to write this article 
to set the record straight, give credit to the 
early pioneers in this hobby and shed some 
light on the early history of microprocessors. 

If one could find a specifIC date for the 
birth of personal computing, it would be 
May S 1966. For it was on that date that 
Steven B Gray founded the Amateur 
Computer Society and bepn publishing 
a quarterly called the ACS Newsletter. 

The newsletter exchanged information 
on where to get surplus compuler gear, how 
10 build not too complicated circuits, where 
10 get integrated circuits, tips, experiences 
and where 10 get help. By the end of 1966, 
the Society reported that it had over 70 
members. 

1966 also saw the publication of the first 
books on how 10 build a home computer. 

Typical was Wt' Built Our Own Computers 
by A B Bolt and published by Cambridge 
University Press. 

In January 1968, a survey in the ACS 
Newsletter reported that two amateurs 
had their home built systems up and 
running and that many others were actively 
working on their systems. The survey 
indic~ted that programmable memory sizes 
ranged from 4 to 8 K with some as high 
as 20 K, all magnetic core of course. Tele­
types and Flexowriters were popular for 
10. Clock speeds ranged from SOO kHz to 
1 MHz, with the average SOO kHz. Most 
used discrete transistors, and a few reported 
using those new and hard to come by RTL 
integrated circuits. Inttruction sets were 
smitll, ranging from 11 to 34 instructions. 
Word sizes were from four to 32 bits, With 
12 bits the typical number. Registers r;J.nged 
from two to 11, with three most common. 
Most reported (hitt they had betn working 
on their machines for about two tlfS. 

e pn Issue a opu or e-
chanks reponed on ECHO IV (Electronic 
Computing Home Operator), a home built 
computer constructed by Jim Sutherland. 
It had four registers, used aiS-bit word, hitd 
8 K bytes of core memory, 18 instructions 
and a clock speed of 160 kHz. 
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type 10 reginer to memory and back. 
Delay line memory stability problems 
solved-successfuily retrieved data af­
ter eight hours," Later, he had to drop 
the delay line memory. because of poor 
long tenn stability. II would work fine 
for a while, bUllaler would shift by onc 
or twO bits, throwmg it out of 
synchronization with the external 
clock. He tried core memory. then 
boughl a used magnelic drum memory 
taken from an airborne computer for 
SIOO, giVins him 8K words. 

InHYate Of Copy? 
Many non.engineer ACS mem­

ben. unable to design their own 
computers, tried copying existing de­
signs. Several patterned their instruc­
lion set after that of the IBM 1401 or 
IBM 1620 computer. One Lon& Island 
member had sonware similar 10 that of 
the 1620 and hoped that his "IBM 
1620 Mode:l III" would be about 2S 
pcrcenl fasler than 18M's 1620 Mod 
II, and would have all of its 6O-plus 
Instructions. 

Most members who borrowed an 
instruction set already in use were 
copying that of the POP-8 family. 
manuf.ctured by Digital Equipment 
Corp. By that lime, DEC had sold 
more than 10,000 of the PDP-8, which 
was a!tractlve because of its compar­
atively low pnce, vanety of programs 
available, and a simple yet powerful set 
of instructions. 

Complet .. Comrutm 
Only two 0 those surveyed re­

ported being anywhere near comple-

an 
Westinghouse in Pittsburgh, noted that 
hIS Echo IV took a year to build and 
would need ten yean 10 program. Echo 
IV was seven feet long. one and a half 
feet deep, and six feet high. The central 

was complete but, as with 
amateur computers, the input/out­
system was still growing. 
Echo IV used 2N404 transistors 

and NOR logic elements; the NOR 
gates were origln.lly used in process 
control systems bUIlt by Westinghouse 
• dozen years belore, and had been de­
clared scrap. The pies were mounted 
on etched circuit boards with J5-pin 
connectors. A lotal of 120 boards of 16 
types ..... as used In the enu re system. 

The memory unn. an Ampex 
4096-RQ-30A, came from an obsolete 
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process control computer. Memory 
c1e time was six microseconds, 
since the NOR gates required from 
10 three microseconds to switch, 
add time was pushed up to 
microseconds, 

Echo IV had four nip-nop 
istets, and three registers in core m,m·1I 
ory. There were SK words of I 
core memory; clock speed was 
KHz; and there were IS instructions. 

Input was by !S:;;'~I~:~:~~r'~:' II control keyboards, 7" 
per tape reader, 15 interrupts, and 
relay-contact closures. Output 
eluded two printers. 60 ,<lay:"oul" II 
closures, eight-channel 
punch, and fou r digital 
connections were wire 

Tho AU IIow.--
The first volume of the ACS 

Newsletter (1966-6S) provided 
infonnation about computtt trainers. 
Teletype equipment, circuit boards. 
1Cs. kits. and details of computers built 
by members. The second volume 
(1969·72) included. information about 
Nixie readout tubes, core memory, 
buying reject Ies., memory drums. and 
the MITS desk calculatot' IUt. It also 
described the rU'St commercial com­
puter kit, the National Radio Ilutitute 
NRI S32 (1971). This ki t, designed by 
Lou Frenul .... ho later moved to 
Heathkit, had 52 TIL ICs, 17 storage 
locations. and 15 instructions. The 
memory consisted of slide switches to 
simplify the teaching of bit storage. 

Volume III (1972-76) looked into 
Don Tarbell's computer (which mul­
tiplied a l4().digit number by itself in 
40 seconds), Intel's 4004 and 8008 
chips, the Scelbi·SH kit, Radio-

ElectrOnics Mark-g kit, Hal Chamber­
lain's HALA096 computer, and several 
of the early commercial IUts and boards. 
Only IWO issues were published of Vol­
ume IV in 1976; these dealt exclusively 
with commercial IUts and peripherals 
as weU as several products shown at 
the fint personal computing show in 
Atlantic City. 

A .......... '-cn ld. 
An article by Sol Libes on ''The 

First Ten Years of Amateur Comput­
ing" (BJlt~, July 1975, pp, 64-71) was 
taken largely from items in the ACS 
Newsletter. Written "to set the record 
straight," because many people 
thought personal computing "started 
only two or three yean ago, with the 
int roduction of the Altair 8800 by 
MIl'S," it continued: 

"If one could find a specific date 
for the birth of personal computing, It 
would be May 5, 1966. For it was on 
that date that Stephen B. Gray 
founded the Amateur Computer Soci­
ety and began publishing a quarterly 
called the ACS Newsletter." 

Very flattering, bUI not true; it was 
like saying Henry Ford was the father 
of the automobile. [f anything, the 
ACS Newsletter was the first publica· 
tion in the world about personal 
computen, Apparently it is also the 
only detailed source about the early 
days; the Smithsonian Institution has 
asked for a set of the newsletters. 

In 1966-67, hoping to get financial 
backing for full time operation of the 
Amateur Computer Society and for • 
projected lower level Amateu r Digital 
Society, I wrote to several fou ndations 
and large computer manufacturers. but 
to no avaIl. The same thing happened 
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