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MEMBERSHIP 

The ACS is now intercontinental. 
We have a new member 1n Bologna, 
Italy, who cay be known. to some 
of yo~ hams as ilLCF. 

COMPUTER SCHEMATICS 

Although many ACS members say-' they 
find that designing the circuits 
for their computers is the most 
interesting part of their hobby, 
there are just as many members who 
cannot design their own, and who 
need helpo This issue tells where 
to get various circuit schematicso 

Government Publioationa 

• tors in mind: reliability, econo-
my and versatilityo 

Most common is the 2N414 transis
tor~ with a few 2N363 and 2Nl23 
types also used. The diode, a 
gold-bonded type, is the only ex
~ensive item: this DR435 costs 
·uso per lOOo However, possible 
equivalents are the TI55, 1N4009, 
1N698, 1N910» 1N911, 1N497, or 
1N695o The 1N911 seems the closest 
but this needs checking outo 

The modules include a flip-flop, 
NAND gate, one-shot, analog switch, 
RCD gate,. analog voltage compara
tor, decimal decoder, octal-hexa
decimal decoder, power driver, in
dicator driver, , read circuit (for 
drum or tape), write circuit, and 
pulse generatoro Printed-wiring 
layouts are also givenD for those 
who wish to malce their Ol·m. 

There is a variety of government 
publications about computers and 
their circuits, usually much
cheaper than commercial publica
tions o One of the best known 
agencies, in digital work, ie the 
National Bureau of Standards, 
which has.published several Tech
nical Notes of interest to the ACSo 

(76 pages) 

.. Supply voltages are -12, tl2 for 
bias, and a reference voltage for· 
the analog circuits. The pulses 
have a propagation delay averaging 
Oo5 µsec, and a 6-volt rise in not 
more than one µsec. The flip-f~ops 

NBS Technical Note 68 

This technical note, "Transistor
ized Building Blocks for Data In
strumentation," was published in 
September 1960, and is available 
for $2.00 f·rom the Clearinghouse 
for Federal, Scientific and Tech
nical. Information, Springfield, 
Virginia 22151 0 

These digital modules were devel
oped for the "many data recording 
and preliminary processing tasks 
encountered in the scientific op
erations 11 of the Bureau. The mod
ules t·rere designed with three fac-

operate at a 50-kHz max1mumo 

NBS Technical Note 168 (112 pages) 

Bearing the same title as TN 68, 
this technical note was published 
in 1963, -and is available for 55 
cents from the Supto of Documents, 
U.So Govto Printing Office, Wash
ington, D.Co 204020 

This TN contains several additional 
circuits (gated T input, preampli
fier, pulse stretcher, sampler, 
BCD counter), modifications of some 
TN. 68 circui~s, and corrections of 
errors appearing in TN 680 



The flip-flop drawings ehot1 that -
speed-up diodea may be added a
cross the input-gate resietoroo 
Although the text doesn't say so, 
these diodes increase the maximum 
flip-flop frequen_cy to 400 kHzo 

NBS Technical Note 268 (122'pages) 

This technical note has the same 
title as TN 68 and. TN 168, -was 
published in 1966, and is avail
able for 60 cents from the Supto 
of Documents, USGPOo 

This technical note makes eome 
changes in the previous c~rcuits, 
because of the special require
ment a of a particular group at 
the HBS. The basic logic transis
tor here is the 2N404; the com
plementary transistor is the 
2Nl302o For higher currents, a 
2N659 is used; for even higher 
currents, a 2Nl039. 

For better temperature perform
ance, a silicon series was also 
designed, using the 2N3638 in
stead of the 2N404, and the .1N270 
diode, which costs half as much 
as the DR435o Silicon equivalents 
are also given for the other tran-
sistorso .. 

In the germanium series of TN 268, 
the change to a 2N404 has meant, 
with respect to the modules of the 
two previous notes,, only that some 
base resistors and capaoitore have 
different vaJ.ueso 

Several circuits are new: reed-re
lay card, 16 x 16 matrix, coil 
driver, comparator gate, ripple 
shift .register, high-impedance am
plifier, and oscillator/one-shoto 
This last circuit can be used in 
three ways, depending on the out
board wiringo 

According to the author of one of 
these technical notes, the use of 
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dieorete-oomponent modulea has re
cently been abandoned at the NBS 
in favor of integrated circuitso 

Application Notes 
" 

Although there have been maey 
applications of these digital 
modules in various.sections of the 
NBS, and a variety.of application. 
notes, all but one are NBS internal 
publications, and are not available 
to the publico 

NBS Technical~ Note 64, 11 Des1~ and 
Operation of the Ceilometer Com
puter," was published in 1960, and 
is available from the C1earinghouse 
for $2000. This concerns the design 
of AMOS~ a special-purpose computer 
for lceeping track of data relating 
to cloud heights, for automatic 
~eather stationeo 

Because no comp~ting circuits are 
involved, this TN is of ·secondary 
interest to the ACS, although it 
does contained detailed schematics 
that give useful information on 
various interoonnectionso 

The computer is more of an infor
mation storage and retrieval devioe 
than a computer. A magnetic drum 
storea data on varying cloud 
heights. A few simple comparisons 
are ma.de between data groups, and. 
various cloud-height data is ma.de 
available, either as lamp output 
or through switch contacts for 
remote display or printingo Some 
145 digital modules are usedo 

\ 
Data Systems Technician 3 ·& -2 ~ 

Thie Navy Training C~urae was pub
lished by the Bureau of Naval Per
sonnel as.NAVPERS 10201. Available 
for $3000 from the_ Supt o- of Docu
ments, USGPOo 

This 468-page book, written for 
Navy men striking for a higher 
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rating, is highly recommendedo It 
is an excellent source of infor
mation, either for the computer 
expert . or for a novice t·rith a 
good eiectronics baclcgroundo 

After three short chapters on in
troduction and number systems, . 
there· are, six chapters (122 pages) 
nn basic computer subsystems: con
trol unit, arithmetic unit, memory 
and storage units, input/output 
de\rj c es, programming, and A-D and 
D-C conversion. 

-·- this book (on microfiche) at any 
full depository of u.s ... Government 
publicat1onon llhioh i e usually the 
largest public library in the 
state. Ask for UoSo Govt .. Publi
cation 18658 (listed in the Nov. 
1965 monthly catalog). 

The next five chapters (20~ pages) 
dlscuss in detail, t11th many sche
matics, the NTDS (Naval Tactical 
Data System) computer (CP 642A/ 
UsQ-20v), which is the Univac 12060 
~hjs military general-purpose com
puter has 30-bit words, 62 instroo
tions, 36,768 words of core stor
age. The circuits are almost all 
made up of inverters and indicator 
drivers; flip~flope are two in
verters cross-connectedo Add time 
is 16 µseo, including storage 
time; 906 µsec withouto There are 
7 index registers, an accumulator, 
and one other register that 'oan be 
used as an accumulator. It contains 
32,298 diodes and 10,702 transis
tors, and has a main-frame volume # 

of only 5806 cubic feet. 

As the book says, "the coverage is 
not all-inclusive," so don 1 t eit
pe ct a. full set of print e. Hm·r-
. ever, the 50 partial sohematios 
go a long way. 

The remaining four chapters cover 
other Navy computers (Control Data 
160-A and H304-A, briefly), test 
equipment, maintenance information 
and maintenance procedureso 

NOTE: The Navy has informed me 
that all 2500 copies of the first 
edition have been sold. Howeveri 
a second edition should be avai -
able in about ·12 months. So make 
your orders next winter. In the 
meantime, you can take a look at 
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Researching computer literature is 
a subject in itself, which will be 
covered in a :future is sueo 

Preferred Circuits 

The Handbook of Preferred Circuits, 
Navy Aeronautical Electronic Equip
ment, is in two volumes: the first 
is on vacuum-tube circuits; the 
second on semiconductor device cir
cuit e 9 NAVWEPS 16-1-519-20 Price 
$lo75, Supt. of Documents, USGPO. 
The latest date I've eeen is Anril 
1962, although it may have been 
revisedo 

The 1962 edition contains 22 cir
cuits; 11 are co.mputer-type: two 
NOR gates, flip-flop, one-shot, 
pulse shaper, pulse power ampli
fier, indicator, two more flip
flops, pulse ge~P.rator and a relay 
control flip-flopo The first 7 
circuits use a 2N40~, and require 
~6,-6 and -18 voltso · 

The other circuits in this book 
include five d-c regulators and 
several video circuitso 

Commeycial Publication5 

There are a few commercial publi
cations, and a lot of manufactur
ers' literature, that give loglo
circuit information, other than 
computer t extbooltso Here are some 
of the best of both: 

Computer.Logic Circuit Character
istics Tabulation, issued in ttw 
complete editions a year, ~ugust 
and February. Each new ed.1 tion 
completely updated. Annual sub
scription $32.50, D.A.T.Ao, Box 
46B, Orange, N.Jo 0?0500 
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Contains schematics and major elec
trical characteristics of 3,200 
off-the-shelf commercially avail
able circuits produced by 66 com
panies. Includes price information. 

NOTE: No component values, nor 
dOeS the company sell outdated 
editions at lo~rer priceso 

D.A.T.A. has a similar service for 
transistor characteristics, diodes 
and SCR 1 s, and se1aiconductor de
vice mounting hardwareo 

Manufacturers' Literature ~ 

Some of these co st money, -others 
are free but often hard to get 
without a business letterheado 

Digital Logic Handbook, 328 pages, 
Digital Equipment dorpo, Maynard 
Mass 0 01?54o 

This handbook,. which has gone thru 
several editions, is given away in 
huge quantities at computer shows, 
and contains much useful informa
tion. The DEC system Of drawing 
circuits is highly stylized and 
takes ai1hile to get used to. 

Short Cuts to Successful Data Pro- · 
ceasing Systems., 30 pages, Magnetic 
Systems Corp., 2000 Calumet St., 
Clearwater, Florida 33515. 

Sections on how to implement logic 
i-11 th NOR-NAND gates, loading, ap
plications, and circuit specs. 

Digital Module Application Manual, 
114 pages, $1.50, Raytheon Com
puter, 2700·3outh Fairview St., 
Santa Ana, Calif o 92704. 

Many types of counters, shift reg
isters, adders, with 13 pages on 
logic design, 9 on oircuit descrip
tions and symbols, and 9 on appli
cation rules. 

East Vermont Avenue, Anaheim, Cal. 

If still available (my oopy is 
dated 1961), this easy-to-read 
booklet is well worth getting, 
with 37 pages on applicationso 

Standard Products and Circuit 
Modules, 88 pages, Systems Engi
neering Laboratories, Inc., PoOo 
Box 9148, Fort Lauderdale, Florida 
333100 . 

My copy is a preliminary edition, 
so the final issue may have a 
different title, and be longer. 

' 

Unusual in that it gives all com
ponent values: 2N404 (medium-speed 
series), 2Nl499A or 2N962 (high
speed series), using +6, -6, -12 
voltso 1Nl92 diodes. 23 pages of 
applfi.oations. 

G-Serieeo ·Engineered Electronics 
do., 1441 East Chestnut Avenue, 
Santa Ana, Cali~. 56 pages, 5 on 
applications. · · 

EECo has the largest selection of 
off-the-shelf aig1tal modules, with 
half a dozen families of modules. 
The full catalog, in the EECo loose
leaf binder, is ~ inches thick, 
with n:quart0r ·o.f an inch of appli
cation notes. The ee~es of most 
interest to amateurs are probably 
the G, U and Q. There ls a separate 
application-note boolclet for the 
Q series. 

Fairchild Mio,rocircuits Handbook. 
Fairchild Semiconductor, 313 Fair·
ohild Drive, Mountain Viel1, Calif o 

94041. . ' 

This looseleaf handbook contains 
sections on the various types of 
Fairchild m1crologio: µL, Ml-1µL, 
DT)lL, TTµL, CTµL, linear circuits, 
plus application notes and\teoh
nical artioleso Hard to geto 

Digital Application Notes, 68 pages, IBM Customer Engineering Manual of 
Interstate Electronics Corp., ?O? Instruction, Transistor Component 
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Circuits, 223-6889-30 171 pageso· 

Gives full schematics·and circuit 
operation descriptions for six 
series of SMS cards; used in the 
7000 series, the 1401, etc. Not 
all SMS cards are given here, for 
some reaaono A great many of these 
circuits are level converters, 
coupling networlrn and line· t ermi
nators. 

Although.published in White Plaine, 
New York, this manual, like nearly 
all other IBM publications, ia 
available only through an :(BM 
branch offioeo To get this partic
ular one, of couree, is not easyo 

COMPUTER SCHEMATICS 

DE-60 computer, by Clary Corp., e 
desk-size machine, 300 pounds, 200 
transistors, 2,000 diodes, 14 
thyratronso Drum memory of 32 
words, 18 decimal digits per word. 
Serial arithmetic, 3? instructions. 
Keyboard input, typewriter output. 
Tape and card I/O optional. Auto
matic .built-in subroutines are 
contained in plug-in diode car
tridgeso Original price, $18,000o 
Add time, 3 msec; including stor
age access time, 60 mseco Time in
cludes access to five addressee 
and automatic alignment of decimal 
point. Internal numbering system 
is BCD. 

Clary is introducing a new machine 
line that obsoletes the DE-60. 
Therefore Clary can make the DE-60 
wiring diagrams available to us 
"in limited quant1t1e~, tree of 
ohargeo" I have a set of these 
schematics, and 1 t t·rould be ex
tremely difficult to build a com
puter from them. Frankly, I don 1 t 
think I'd try. If you must, write: 

Mr. Duane Langer? Service Mgro 

subroutine· cartridge information 
~n the drat·rings I rec ei V'edo 

CURRENT PUBLICATIONS 

Scientific AJtierican, September, · 
1966. Special issue on compu~erso 
Cove~s the field fairly well,~ from 
describing how a· NAND gate works 
to giving a'computer program for 
playing checkers. Good bibliography 
for each of the 12 articleao 

This issue sold out fast and the 
publisher has no copies left, so 
you may have to go to the library. 

Computer design series in Electron
ic Design magazine, by an IBM ad
visory engineero First article in 
the Sept. 2?, 1966 issue, pages 
86-91, "Digital computers are no 
mystery, 11 ~hewing some of the basic 
combinations of circuit blocks. 
Second article, in the Oct., 25, 
1966 issue, pages 72-81, gives a 
checklist to help evaluate module 
requirementso Three more articles 
will appear in this series, but 
they have not yet been scheduledo 

Occu atione in Electronic Com utin 
System~_, 72 pages, 30 from the 
Supt. of Documents, USGPO. If your 
friends and neighbors ask what kind 
of jobs there are in computers, or 
if you 1.d like to know more about 
the subject, this is an excellent 
booklet. It deacribea the history 
of computing, current status, the 
digital work-flow process, and 23 
computer occupations in detail. 
Also includes a. glossary, a long 
and good bibliography, and sources 
of additional information, such as 
ACM, BEMA and IEEE. 

CATALOGS·. 

Clary Datacomp Systems Among the current catalogs to be 
788 Bloomfield Avenue recommended are those of two com-
West Caldwe-11, Net-T Jersey 07007 panies that a.re very. useful when 

Incidentally, there was very little you need to order by mail: 
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The .Amateur Computer Society is 
open to all who are interested 
in building and operating a dig-
1 tal computer that can at leaet 
perform automatic multiplication 
and division, or is of a compar
ative complexityo 

For membership in the ACS, and 
a subscription of at least eight 
issues o~ the Newsletter, send · 
$3 (or a check made out to me) t~ 

Stephen Bo Gray 
Ama~eur Computer Society 
219 West 81 St 
New York, Nc»Y. 10024 

Th~ Net·rsletter will appear .about 
every two monthso 

Allied Electronics 
100 No Western Avenue 
Chicago, lllinois 60690 

(Get the Indus·trial .catalog) 

Newark Electronics Corpo 
500 North Pulaski Road 
Chicago, Illinois 60624 

(Branches .-in Inglewood, Calif.; 
Cincinatti-; Grand Rapids; Den
ver; Detroit and New York) 

Both catalogs list semicondu~tors 
in two ways: by N numbers and by 
manufacturer.-Using the N list, 
you can compare priceso . 

The 196? Newark catalog has ten 
pages on ICs, made by Motorola, 
Texas Instruments, Raytheon, Gen
eral Electric, General .Instrument, 
Sylvania and Spragueo Nearly all 
digital. Cheapest J-K flip-flop 
listed is Motorola's Unibloc ~ffiTL 
dual FF for $2, 1-999, as noted in 
the first ACS Newsletter 

ANSWERS TO PREVIOUS PROBLEMS 

2-1. Is there a book or article on 
designing memory-core drivers? 

Doesn't seem to be. I've asked 
several core manufacturers, but 
none has found anything. Looks 
like the designers are keeping 
their secrets to themselveso 
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PROBLEM FOR THIS ISSUE . 

§::.1.. Instead·of using a set of 
pushbuttons for manual input to 
every·register, how can one use 
.Q.!llt set of pushbuttons and some 
kind of switching system? 

TRADING CORNER 

A member wishes to dispose of 20 .· 
or 30 magnetostrictive delay lines; 
all but one is 1848 µsec long. Ori
ginally made to operate above 1 Mc, 
.but few seem to operate that fasto 
May work OIC at lot1er frequencies., 
or one. could ret\Tind the transducers 
for faster operation (triclty, but 
has been done) •. Complete w·lth drive 
and read electronics, using surface 
barrier DCTL traneistorso Designed 
for ±3 volts. Asking price, $5, . 
postpaid. Jamee H. Haynes, 1809 W. 
El Caminita, Phoenix, Arizo. 85021. 
Also has a .few DCTL circuit boards, 
each Nith 30 or.40·SB transistors; 
some have ? flip-flops each, some 
have'???. Asking $7 for these, post
paid, with oonnectore. Power supply 
for these boards, ±.3 V & -10, .$250 

Jim Haynes also says that Teletype 
sells circuit cards, etched but 
without components mounted, as 
maintenance partso Reasonable cost, 
about 75¢ for a 2t? X 4~-inch ·card 
which goes into a 15~pin edge con
nectore Jim can supply the Teletype 
part numbers for various configu
rations o 

NEXT ISSUE will be about memory 
circuits~ with an article on how 
to check out magnetic cores of 
unknown origin, along with soma 
general information on surpluso 
If you have any experience ~ith 
computer memories, please send 
details. for the next iasueo Any 

·1deas on the overall cost\per 
bit for a core memory, including 
read-write electronics? 

_ Copyright 1966 by Stephen Bo Gray 
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