
1980 WORKSHEET: Drive shipments 

GROUP: 

TOTAL units (000) 

Captive units (000) 

PCM units (000) 

PCM AUP (SOOO) 

OEM units (000) 

OEM "'UP (SODa) 

GROUP: (('10 
TOTAL units (000) 

Captive units (000) 

PCH units (000) 

PCH AUP (SODO) 

OEM units (000) 

OEM AUP (SOOO) 

GROUP, eRr L 1----
TOTAL units (000) 

captive units (000) 

PCM units (000) 

PCM AUP (SOOO) 

OEM un1 ts (000) 

OEM AUP (SOOO) 

Cumulative shipments 
year end, 1978 

-- --

r ".{ ALl 
ManufactUrer __ -:;LA:::"-'--r;' ::--''--::-_________ _ 

"'t. _-'=3::l/i~1?'_'(.__".ra_'______'.Dc.u=~ .. :'___"_tr".AJ.~~~ __ _ 
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1980 WORKSHEET: MISCELLANEOUS DATA FOR 1979 

U.S. distribution channels 
for non-captive disk drives 

Mainframe computer manufacturers 

Mini/micro computer manufacturers 

System OEMs/systems houses 

Independent peripherals suppliers 

Direct to end user/retail dealers 

Non-captive drives 
sold as subsystems (S) 

Service and parts 
(S of disk drive revenues) 

GROUP: 

Manufacturer -..<:pp...iJ.....::..M-->.... ______ _ 

Date _.3:c..:...f-,7.Lj::...d'()_"<~=-~Lr--,,tuf~,-Uf-,-'-__ _ 
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1979 DISK/TREND INTERVIEW CHECKLIST 

___ Specifications worksheets 

Shipment worksheets 

Misc . data worksheets 

Drive licensees 

Major customers 

Geographical 
area 

P~S.i 
])/r-7A 7V,tf i JJ N 

?ttAJ 
V/J/vk- - HL-PS 

Manufacturer __ ~~~~'~/~~~ __________ __ 

Da te ..;> 11'- 17 r 

Price lists 
i2eJ 6:e-cc W I'!V j 
J< Moo,~ 

Cata109 pages 

Additional contacts 

Sales 
history 

Sal es 
Outlook 

Outside purchases n un1gue{Crl~ical parts I I .. -J A •• J-..ILn... 
• <:JL: . 7 ... U ~ ~ ~ ~ w.Jll'LWA ty-',-_. 
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Net sal es FY endi n9 ________ _ 

Company net sales 

Company net income 
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1979 WORKSHEET: Drive shtpaents 

Cu.ulatlve shf~nts 
year end I 1977 

GROUP; 

.JLL Non-US --'!!L... 

6!-n, L.11.. k" 

'2eJ - J TOTAL units (ODD) 
_L 

"2QI, Captive unHs (000) 

303-
PCM units (000) 

P01 AUP ($000) 

~,~ -
OEM units (000) 

-'-
OEM AUP ($000) 

GllOO' , Clr'l.r > l-' rfJ, 
]r 1.. -L ,- TOTAl units (000) 

- S1l _ f. C.ptlve units (000) 

31b ,C-" "Its (000) 

Pot AUP ($000) 

OEM units (000) 

OEM AUP ($000) 

GllOO" ErYu> L '301'8 
TOTAl units (000) 

Captive units (DOD) 

Pot units (OOO) 

PCK AUP ($000) 

OEM unHs (000) 

OEM AUP ($000) 

I. r. 
1.-': 

"'"'oc',,,, _.....!V::.~:-'-!-_f7-V1:-'-__________ _ 
~,,~3~f,~'~~~!~7~~~ ________________ ___ 

1978 net shipments 
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1979 WORKSHEET: MISCELLANEOUS DATA FOR 1978 

U.S. distribution channels 
for non-captive disk drives 

Mainframe computer manufacturers 

Mini/micro computer manufacturers 

System OEMs/systems houses 

Independent peripherals suppliers 

Direct to end user/retail dealers 

Non-captive drives 
sold as subsystems (S) 

Service and parts 
(S of disk drive revenues) 

L.H2T 
GROUP: --

PS-?tJ __ 

10 

(] 

Manufacturer _---'U:,.....:~tf-'H--------
Da te _----.:.3=-01!..:.'!'6(;::1...?~r ____ _ 
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• ]'173 .1l'1lJ(~IIR~:"f' : Drive ohhmf'nto 

GROUP : o+£~ L-l2. ~4:> 

Captive unito (000) 

1'ClII uni to (000) 

Or.1 'lnitn (liDO) 

reM Aur (tOO)} 

",," ALr ( 10(0) 

OJ:': Aur ( """') 

Cnntlve unito (000) 

"C~ llJ'Iita (000) 

PC'l! AIJP ('000) 

Pr".t ALI' {$OOO} 

O~ AIJP (1000) 

GROUP : 

Captive units (000) 

reu llnitB (000) 

Of:.! uni to (000) 

,~!.! hill' (SOOO) 

rc"" hl.P (S' 00) 

Olli Art (tooo) 

Cumulative shipments 
genr end . 1'176 

U. S . Non- US 'Iff' 

.1 

'"17 
O . ~ . 

• ~"-.I " • Nnnuleoturer : 

Dai(' : V rl{ flY 

Poreccot 
1978 1219 1960 1281 

n et f'h il!!!:!fmtB AGR U3 AGR US MR U:.1 AGR U" 
Non-US ... ..L ..L ..L ..L ..L ..L ..L ..L 

,: 



• 19".'\ .ll)lIr:~IIEr.1.': Lri vo nhi nmen ta 

GROUP : 

11'). Cort;ive unito (000) 

T'CM un] t8 (OOI') 

01':,1 unlto (000) 

f'Ctl Aur (1000) 

J'eM AIJ' (8000) 

01;1., Aur (1000) 

altoup: 

ContlvQ unito (000) 

rcu lUlU/] (000) 

om unito (000) 

f'CrJ AIfP (1000) 

rtl'l Af.P (ICY}() 

Ofo},' AHP ('000) 

GROUP : 

Captlve unit;o (000) 

[CLi tint to (000) 

OR.~ Imitt' (OliO) 

f'CM AIIP ('000) 

f'f:M AJ.r (.000) 

Ot..".li ..v:r (;001) 

Cumulative ohipmcnto 
yoar end , lY76 

O. S. Hon- OS WI 

/.0 

• ~' :'U1UI6(l turer : 

Dotc : 

'278 
1971 n et ohl[!!!enta AGR US 
U. '; . lion- US ... ..L ..L 

• Z. ft' ,z:lr) .1/0 

/7.:.75 

[/1 1 /1 
t( /(I'R • 

Porer.ll!Jt 

1979 '260 1281 

AGR U3 AGR US AGR U3 
..L ..L ..L ..L ..L ..L 



1978 a KSHEET : MISCELLANEOUS DATA FOR 1977 

GROUP : 

U . S. distribution channels 
for non- captive disk drives 

Mainframe computer manufacturers 

Mini/micro computer manufacturers 

System OEMs/systems houses 

Independent peripherals suppliers 

Direct to end user/retail dealers 

Non- captive drives 
sold as eubsystems (~) 

Service and parts 
(% of disk drive revenues) 

DI k:. 
Cl1lT 

/0 -
~ -

bO ----

2.8' 

0 

o 

• ,-- • 1 '.s' • 
Manufacturer ____ ~~--_'-------------
Date _--.:1('--1.,_ "'_1 _____ _ 
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----
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WORKSREET L ive shipments 

GROUP: 

Captive undte (000) 

End ueer AUP (.) 

Cumulstive shipments 
year end . 1975 

D.S . Non-US WI 

Non-captiv e un.1 ts (000) ~411Y 

0'"" AUF (.) 

End uoer AUF (.) 

End ueer ALP (.) 

r ~ GROUP, 1;.:_-.:. ___ _ 
Captive undte (000) 

RDd uoer AIJP (.) 

Non-captive undte (000) 1-(~1t'" 

0 »1 AUP (.) 

Ebd user AUF (') 

Rnd ueer ALP (.) 

CapUve un:1.ts (000) 

End uoer AUF (.) 

Ron- captive undto (OOO) 

0"" AUF ($) 

End user AUF (.) 

EIld uaer ALP (.) 

• Manufacturer : 

1976 net Shipments 
D. S. Non-US n 

IOd ~tI 

(od7. 

nate: 

1977 
AGR US 
..L ..L 

Pore cast 

1978 
AGR US 
..L ..L 

1919 
AGR us 
..L ..L 

• 
1980 

AGR US 
..L ..L 



• 

• 
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DISTRIBUTION CHANNEL Su!'~ARY 
U. S. NON- CAPTIVE DISK DRIVES : 

Includes U. S. public sales or leases by U. S. or non- U. S. 
drive manufacturers only; does not include shipments 
or internally manufactured drives by computer 
manufacturers or system Oats to end users . 

1976 U. S . net 
shinments 

Units 
Distribution channel (000) ...L. 

Medium/large scale computer mfgrs 

Mini/micro computer manufacturers 

System OEMs/system houses 

Independent peripherals suppliers 

Direct to end user 

1977 

" 
Forecast 

1978 1979 
...L. ...L. 

1980 
...L. 

--- - -- ---
Total 
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HILO BUSINESS NEwsPAPERS 

MONDAY. DECEMBEA 22. 11l8O ONE DOLLAR 

FCC Deregulation Plan Exempts Bell, WU, Independents . , 
IIJ' ... oJ. IUCIITU. 

- WASHINGTON - WIlli atI rye lOW.rd 
redudOC ~lItory ~. the FedenI 
CommuniationJ CommiJaloa last week 
proposed to blck ofl lrom rtauJltlOll of all 
eommon curler Hrvke ucepc lboM of 
AUT IIId the I~t tel~ com
Pfonletlnd Wtstem UnIOll'. telu.nd TWX. 

raoa carrien. rtSIle nnns. 6omeIt.lc atel· 
Ute Clm~. resellen of domestic: ut.elilte 
xrviCes IIId mllc:elJl,lIeOIII amen. 

. the coaamIuIon Iut -;,m formally adopted • 
:;.0.. ttl Nriler Se<.UId CompiCa-lIIqu.lJ7 .rulIDc 

wIUdI allows ATfo'fl..JD -pnMde tmnlnal 
eqv.lpmealllld mhaDCl!d H~ tIIrouib a 
aepante subddiary (EN. April I.). -

SuUett1. wt rnarttl. domlMnc. WII 
detennlnecl by the .blllty to control botll 

Sbould the FCC evtah.oIUy adopt Its own 
proposal. eompanltl sudl u MCI and 
Southern Pacillc:. m's DomettIc: Tran
smJuioa Systems, GnphUt. RCA GiobIl 
CommunlaUonl. IIId WHttm Union', 
satellite Vtl1UlrtI, American Satellite .nd 
EutHII Mlc:rowsve. would be lreed of vir
tually all ,ovemment rtgulaUOII . 

Early Iut mooth, actlDc GIl peUtiom for 
r"«CIIIIJOtnucm. tbe FCC rebuffed stat( 
~Uons by anny yoUnt to 0· 
elude GTE from tbe .lnH:t.Ura1 Mpln.tlOII 
requirtme!lt (EN. No.. J ) wb!eb WI. -
ori&tnally propoIfd • • cc:eu to l.dIlUH.nd prien. the FCC I:OtI

eluded there m.y be little juttlllc.tlon for 
,ovemment rtgulltkln of JpedalIud com-

III related action abo aimed at rtpladn, 
,ovemmenl regulitiOll with martet lorces. 

Lut week'. adoptIOII of offldall.an(ulle 
IN rcc...., •• 

TA KI N G 
LAUNCH: H.n,., HockMlnM'f. 
~ of ' 0«1 M'CMpKl • 
Commllnlu llo .... , I,hl. I. 

• ' _lalli, ctilUKted I. M 
eIIl ... the "unc:h .... I I Clpe 
ClrII.,.," wlth hh boN. Phil/JI 
CalclwetI, f ord chairman. TIll 
IWO ... cutl"" •• nlnded 1M 
first launch of the IntlfNt-S 
globl' _munlc.,",", ulllli'a 
buill by the f onl .ubIIdIar,. 

~, . --:1 Estimate $3B Orders 
I:.~· ~~ In U.S. NIT Accord --

127· PI ECE TEIUIINAL o nDEU 

Rules Against Supplier 
For Pre-Empting Distributor . '. 

.,. J£f1" ..oAD 
SAN F"RANClSCO - A federal Judae Iw ruled 1I1q.1 tbe at. 

tempt by a peripbenlJ manuf.cturer to pr~pt (11M: of its 
dlttrlbuton 011 a 117-p1.ece terminal order by quaIJfyln& tbe ac
ooualll an OEM and oflerlq a lower oouater-bld. 

Accordlnl to the 0111111, AppUed OIJ1tal Data S,..ttmJ WII 
lound pilly 01 InLtritrence with the buJI_ of diltrlbutor 
ConsoUdated Data TtrmlnalJ Corp .• and hIS bMa ordtred to 
Pfoy CDT ~.S4UO In dama,eI. 

1be naHIII could let a precedent In amall computer and 
perlphenls' wppUer/ 41strlbutor rtiI~. wblch are 
terlousJy Ilnlned by ebarlts of price awesslvenftS and 
uluntlon dIstribution In the pruent $01t marktt. 

U.S. District Court Judp Daniel H. Thomas. In a rulllll 
whkh folJowH. week·1onJ tN.1 bert III September, fOWld that 
ADDS "wrOllltully IlIttrftred with CDT' s eeollomle 
rtlatiOllShip with lIItd" wbtn. In JuDI!, 1m, ADOS rudJlllted 
III bid oa over 100 tenniDall to be purcbued by 11I1t'1 and woa 
the ordtr, whieb had InltlaUy ~ aw.rded to COT •• dis
lrIbutor of ADDS Recent 100 and Relellt 200 Lennlnall. 

CDT became an .uUlorbed non-odusive distributor of 
ADOS terminals III 1116. The c:ompa"y dropped tbe ADDS 
productJ In July. 1m, Just alter It lost the Intel order to ADDS 
and .d<Ied Televldeo and Hneltlne tennlnais to lu e.taIOl. 

Judge Thomu. In hi. rullnc; Slid the June, tWI. order by 
Intel Will lor 1%7 len'nlnalJ lor Inlt'l'1IIl 11M. The ooie.r It· 
lTacted bids from eDT. ADDS .nd oOIer eompanlts. but the 

1M 03UItT. "_It:lt 

.,. J A("1t ltOaEIITSOf'( 

WASHINGTON -The U.S. and JoIpaD late lui week llped 
• bUlter&! ap-etmellt openlq up NIppon Tdepbone " 
Te~ph (NIT) procuremtnU to ((II"I!lp competiUon -
whieb departinc U.S. TracIe ~tatlft Reubtn Askew es
timated would make SU bIIUcin bi JmdIuts ayaiLlbie to 
American tel~Uoa finnJ. 

Tbe compJu a~t pula ' U 1riWoa to NT!' purcbUeI 
_ n"IOItly (or routine ItamS - under tile \epl CCIDdltionJof the: 
tolemat1oaal GAlT Code 011 Govenmeal Procuremtal. 

Mr. Aakew aid the mnaUailll 'U blWoa is ooverecl by the 
aepan.1fI U.5 . .Japaaae bllatem pact, InvolYinc malnillle 
teJepboDIswilc:blnr, comput1n( aocl \ra.IiImisIlon equlpmtrll. 
BecallM thla ,Mr Is DOt under the GAlT code. bowe¥er, the 
Japanese pled(ed to lollow opeD buytna: practlen "eoaslItenl 
wilh \he GAT!' ~l code." 

The 'Jl"HfMnt inl:11Ided ItWr.1 sped(k pr'OC\ll"'mleDt iIUpI 
lor NTT to take wbell deaIIq wilh U.S. t.elecommlUlk.tlonI 
companies. _ 

a NTT w11l1uue In a tImeI)' IIlIoIIDtr .n RFP on 111)' poten
tial purchase of the IOpbllticated telecommunlcatiOll equip
ment, ooveri"i the DlUlrt IIId quantlt, of product. delivery 
dale. lnIormaUOII 011 IUpplemmtal procurement dacuments, 
ecooomic .nd ted\nJc.1 requlrementa •• nd usunnc:e that 
IlnnJ whieb qualUy will be c:oosIdered for fonow~ pnI(\lTe'" 

menla . 
• U.s. IIrmt I"UpOIIdInc to the RFP will be provkled acIt

qliate documeota to form the buis of their propoull , with 
criteria tor M'lfctkla IIId award of contracll Jpelled out, in
dudl"i Ill)' f.cton for eompatlblllty with e:rlst1n( 1)'1\ftnJ. 
qllllily controlllld ,Iable supply. 

• Compet.lq flrtI1I will have 110 fewer than JO dlys 
IN U.LJAPAS • ...,., 

EM&M CPU Div, r;;;;;LA;:::R::G::E::C::A;;:S::E:::::; 

Sold 10 Emp/IlYes ELECTROLYTICS 
IN6WEEKS 

.,.,IUt.\CU 

SA"" JOSE. Calif. 
Electronic Memorin • 
Mapetlcl Corp. lut week 
aold off Itl Compu t er 
Products dlvWon lo.IfOUPof 
employes wbo will splIl tbt 
division into two compiJlJet •• 

Tbe Computer Prodoet. 
diYislOll . whlcb WII purdlued 
lor III undllClosed .mount of 
caib by an emp\o)1! crouP 
beaded by tbe diYiJion's 
,eneral ""Mler Ed F.ml, 
will be divided Into • leallne 
finn and a tervlce.nd IUpport 
company. Botb flmu will haD
die tht entire ranle o f 

'"" 01'10&. ....... 

- I 
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.nformat ion 
processing/_ 

I'o'orlh of this equipment, including rug
gedized \·e.nions of an Intel Corp. board 
microcomputer. Taylor sees his business 
rising to $70 million annually by 1985 as 
def'eJtlle spending rises and computers 
move on to factory floors and other sueh 
industrial locations as oil drilling rigs. 

But history may be repeating it.seJI for 
EllUl. The company has run into a prob
lem with ita ruggedized oomputers that 
resembles those that got it into trouble 
with its high-growth businesses in the 
first place. It was hit with a patent 
infringement. suit from Digital Equip
ment Corp. (DEC). That action delayed 
(or two years the marketing of a ruggt>
diud \'ersion of the PDP·ll minicom-

DATA COMMUNICATIONS 

puter. "We didn't. think DEC would care," 
says Taylor. 

DlAM settled the ease by signing a 
licensing agreement with DEC lut 
spring, agreeing to pay royalties for 
using the computer. The agreement alto 
Iimita sales to military markets. SQuelch
ing EM.M'S plans to sell the minicomput
er (or industrial applications. Taylor fig
ures that he still will make his sales goal 
in this business. And at least one outsid
er believes that he may have a clIance. 
"High growth is just not their style," 
says consultant Porter, but "there are 
tens of thousands of unglamorous com· 
panies in the U. S. Maybe it 's plausible 
for £NUl to be one of them_" -

nance ita own leases. That tan only hurt 
short·term profits. because the income 
from leases will be spread over several 
years. At the same time, Northern will 
be (orced to put a lot o( capital up 
(ronL 

A t the request o( the new U. S. man
agement team, Northern Telecom has 
also written off obsolete equipment and 
inventories at its U. S. operations. While 
this contributed to the seeond-quarter 
profit decline, it should mean higher 
earning!! in the immediate quarters 
ahead. 

Northern Telecom's U. S. albatross 

Worthl"_ goodwill The only other major 
writ.e--ofl' expeeted sometime lOOn is a 
large portion of some $90 million in 
goodwill and other assets (rom the Data 
100 and Syoor acquisitions that North
ern Telecom has carried on its books 
since it acquired the t\\-'O companies. 
Goodwill represents the differeDC!e be
tween the amount paid (or a company 
and the book value o( its assets-essen
tially the price paid for its reputation. 
Because o( the manifold problems at 
Northern Telecom Systems, many ana
lysts believe that this goodwill is rapidly 
becoming worthless.. 

When Northern Telecom Ltd. s ...... ooped 
down in 1978 and purchased Sycor In~ 
and nata 100 Corp., the acquisition of 
the two U. S. computer terminal compa
nies seemed to be the perfect strategy to 
propel the big Canadian maker of tele
communications equipment to the fore-
Cront o( the emerging U. S. market (or 
automated oCfiee equipment. But a 
Sleady stre&m of management defections 
haa decimated these organizatioDs 
(BW-Jan. 28). and. rather than being 
an easy way into the U. S. marketplace. 
the t'A-o companies have turned into a 
heavy drag on profits. 

Just how large a profit drain was 
made clear when Northern Telecom re
ported on July 25 that ita aecond-quarter 
earnings had dived 98~ to a mere 
$616,760 (rom $26.9 million in the corre
sponding quarter last year. On top o( 
that. revenues. whieh ha ... e risen at a 
compound rate of 17.7~ cwer the past 
five),ean.. grew only 5.7~ to $482.1 mil
lion in the quarter". 
Sut"priMd. To !lOme degree, Northern is 
experiencing the same reeessionary pres
sures that have caused lower second
quarter earnings throughout the tele
communications industry. Net income 
slUmped 20% to $133 million at Ceneral 
Telephone &: Electronics Corp.. and 
Unitm Telecommunications Ine. re
ported earnings off 7% to $43.7 million. 
But the maenitude of Northern Tele
com's slide made it apparent that more 
than the state of the economy was 
involved. Indeed. the company had been 
warning of a poor aec:ond quartft" but 
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admits that e\'en it was surprised by the 
bad results. 

The major source of these disappoint
ments was Northern Telecom Systems 
Corp., whicll had abeorbed both Sycor 
and Data 100. Heading the list of prob
lems at the U. S. subsidiary i. continuing 
management turnover, which began two 
years ago at the time o( the aequisitions. 
Marcelo A. Gumucio recently took o\'er 
as the subsidiary's fourth prt!!lident in 
two years after Leonard N. Mackenzie 
terminated his IS-month stint to join 
General Automation In~ as presidenL 

Sales at. Northern Telecom Systems 
are not showing mucll signs of life 
either. Last year sales o( existing prod

Northern, in (ad., had hinted that it 
might take this wrile-()ff in the second 
quarter. But industry analysts speculate 
that the company decided to wait be
cause taking it now " .. ould have meant a 
loss (or the quarter. The move, however, 
i. not Car off, they believe. '''The decision 
is being thrust at them because if the 
assets are not being carried at. true book 
value. it's the company's obligation to 
reduce them," says William R. Becklean, 

ucts were flat, and ef
(orts to create an "0(
fice of the (uture" prod
uctline (ell by the way
side. Corporate execu· 
ti\-eI concede that ter
minal sales in the quar
ter just ended were way 
below expeeutions. 

Gumuclo: a.nllng Northern Telecom Systems' profl l woes. 

Souring the outlook 
(or any Cast turna.round 
on profits at the U. S. 
subs idiary is a new 
leasing policy that elim
inates third-party leas
ing, a practice in which 
Northern was paid (or 
equipment going out on 
lease and a leasing com
pany finaneed such eua.. 
tomen. Now Northern 
uys that it plans to 6-

INFORMATION PROCESSING 
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Ontel Melds U.S., Int'! Mktg. Roles 

Vance Reelected 
To IBM's Board 

"RMONt:. NY. - (t.Ul It. 
V'n«, lorfMl' u.s ~et.y 01 
SUI~ , hu be~n '~~CI~ 10 
'IM' l bolfd. '''(lUi I". ,he 
number 01 carpor~e direflon 
~u. • 

Y.nce wn I membef of .he 
boItd Irom June, ,''', 1.1,,1,1 
DKember. ,97'- He beatne 
5ec:u,,,'l' o' SI.,,, In I.nu.y, 
1977 • • nd fflI,~ .!we poM lUI 
April. 

He cvr'IHI,r, ill ,..-tne, In lhe 
law firm SlmpIOn, Th~dler • 
e.tl~ . New y( .... . nd re«ndy 
... .1\ e/e(lm I member 01 rhe 
Hew YOIt IImu' bo"d 01 
diOftfO.i, 

Decision Data Taps 
Nat') Sa les Director 

HORSHAM, PA. - Dtcbion 
D.iuo Comp .... "', Co,p. ~l p'o
rnoIed 1_ tWdoNI poodllC'l 
J'NNse< )owph T. SlmoMlOlhe 
'1ewly cluu: d pOllllon of 
.... 1lon.I1 ulH dltKlor. 
5_hnow,~blefOt 

the .. nll.t! Ilekt wlft ~DIIon 
lor NorIh Amtrla . 
51_ I~ \0 rN'~l'IJ ... 

vlc:e·p.tlldenl kenneth It 
\\"ltehoule. who forl'Mfly held 
~ ,etpOItiibil,tlft. 
SI_'.~dulifth.lve 

been .swmed by Herb Own· 
be .. e , produCl ... uke';n, 
cllredOl. 

Assl. VP Of Mklg. 
NomedAt Reyno lds 

DAYTON, OHIO -It",,~ 
" It~ Co:, l'fofeolo",,1 
!oy!.I_ Oo~. W~nul CrHk. 
e,Ii/ .. h"" ""mfll 00\1,.,. f . 
SI,_« 10 !he _ anhunl vic~ 
Ift'idenl 01 IN,l~jn, pG\I. 

Pfe..lou\l, .. I~ .... n.ter for 
Ihe firm', Iw_ $<tile"" Dlvl
""n. 51,_ h now .npoMible 
1o, pfoduct developmenl. 
Idve rl ltln •• promotion Ind 
IfJde~ 

• 

• 

, . - - - ---

-
~"!!IIID!!!!! 
.~ 

tl!t.' -~ 'I t ._ I'-d 
, 

" - .,-..-:"".,.. _.- . 
• ~ 

---~_,., ••• ,~ •• ; •••••• \'.'-'.'~_ J 

~ --~ 
. inc ·· .... """'llii . -

~-~ . 

• 

, 

. A printer isn't much gOod ifitcan't do the 
job when it's needed. 

That's why Diablo doesn't just design " 
prillters dut work. We design pnnters dut keep on 
work!ng. You can coum on them to work over
rime from the moment d,ey leave the factory 
In fact, dIey can literally go to work right &om 
dIe canon . 

Diablo offers dIe widest range of reliable • 
printers and options to give you the flexibility you 
need. Which stands to reason. Mtcr all, we 
pioneered the daisy wheel reclmology and we're 
Still the leader in i r. 

So if rou've got a job for a hard-wo~ 
printer, we vc got a hara·working printer for 
ilIejob. 

Diablo Systems 

XEROX -... -.... -,,-~ 
Clre" A •• der s.mc. No. 041 
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Wang Plaizs 1st Image Printer Shipment 
., (;torr LPlI 101Urt ...... __ .... 

LO\\'EU. Maa. _ W'lli lIbonlorit's, lDc. IIld il1rill JbIp iii. tile"'" ... _ ..... 
tbe lim prodUdloa model of JtllmIp Printer by lbe eDIt of the ..... saW. WI' ~ 
IDOfttb • )'tIf afta" !.be ori&inalty JdN:oduled shlpmenl dale. and DIll ......... 11· .......... 
a~ , \'Il1ety. ollllOdiflatloM lo tbt oripDal desip. _ .. ~ .. ..- .. n....-...... _,...,.,ar _ ................... .. 
................. ....,..._"- AI ........ an. ...... br .. ~pnM..,. ....... ..-. 
latrltlpw.,.. ..... ~ ........ -.-. .......... _~ ... ne~ ........... . 
10K""'., "u "11"'(" i. _ .... n.r ...... -:to '" .... _ 1M uw.. ,.. ....,.. ... 
~,m&."'_-.od'" ....... ...,......, ........ _ !I .... .,~ ........ 
.- ____ .. ~ •• ..."." ............. _ ...,.. ... ~ .... u..s., 
)ola .... ~ •• w n-.. It. ............. n. .. RoofIII ..... ~ ... ClIo 
~ ......... ~ ........ ~ ...... ,...... ... -~ 
..... .,-. ............... 11 _ ... ~ t~ ... no... d' .......... 
.... ......., ~ *'-Ik ........... ......,. n. -..-. _ ......... __._ ...... 
..... qrio willi r-. ...... _ »0. lot.- --.,.mod .. ~ ............... _. ....... -_ ............ ~ ....... _......... ~_,....u 

THREE KEY INNOVATIONS. 

. -1;7:--------------
.,,. ........ --~-------------

No Buyers FOlllld, EM&M 
Will-Shut Peripherals -Unit 

SAN JOSE. Calif. .... Nr,oWitions betWftll EI«uonic 
MtrnOI'ieI Ir Mlpetks Corp. and several eom~ m. 
ternlN i" aequJrin, E.'I&M'. PmpbHai PTodudJ 41risioa 
bMIi ha~ ,.11ea throup. and O!&.\I ofHdals 1&st Wftk Aid 
tile ~Uoa will be subst.antiaUJ closed clown by tbt !lid ol ... ....,. 

DU.WlIIM AioIIaIe .... _ k 
..... diM 1Il00 ... dtI .. ...u
.,1Wo"'~_""""c.W" 
I~ ". ...... 10 --.:.01 .. 
...... UoiI .......... _n7 .
-".IOU<lf~" 

...... R.o,- C ~--. 1M 

.. *"e ~ fadIIcy, 
ftidI .......... of CMIiII ~ 
...-- .,. tIU..J,I .. -. will 
~ Wr ...... pattII_1IotWltoI 
4IR";_ o/\.eo" r .... 211. Ko...w Ik 
1.tnIil:J' II tlPIdeI ....... ~I ., 
,,-11 •• IoCr u.-1IIol1M ..... __ lICID....,. .... 
,..,....., .,. DIU. 

Mr u .......... I&IlJ .u... .u.. 
.......... IIM_ 110 .,., dot 
~ Prodoocto dl_ ...... 
oft' """"" ' .. ulUlktWJ t-.di~ 
-W De .,...... 10." H ........ 
"""UfJ .., ., Ole """puid"" 
... ill 1M wlb. bon...,. ..... 
~tfd dial I'IeIM1 _u ......., 
-. Nr 1..0..". II1II 1M taIlJ ,,"*,"otr ... __ .......... 
__ IIa\ ilia .... _ ., Ibo .. 

,.r .. ld c.""nlu u.ld III 
PorL,hr" PrDlllu11 4lrldo. 
prodw:\I ... IIIoIt ........ 

Mf" ....... ~IM'-.IoN ..... 
..... __ '" ....,.tatt ...-. "_.-II \lot _ of r0twAr7,_ 
» 14 ..,ruII 01 I" 4Irllio. ' • 
-. ...... I..lrJt'-_ _ -*'"' '- yar lUI £. ..... ,. ...... _-*_ .. -
It U:l'I. """ :7, 1m) 

Nr 1..o ....... diIo __ llit.lolr 

WORE SHIPPING NOW ""'Of~"_~ 
_~'I~""
~--.; ' .. _ ..... Ioo ........... u-, SMAllER IS BETTER. 

8\j. 
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...... ___ u........,""""-
Mr 1.0 .... ~ JoIIII aw-u. ...."- ................ ., .. ~~ ...... .. 

.... Itot« En. .... ,..,...,. ..... -C--..4Ia,..a 
m.p.o.,. .. Id .... . ,111 I.
~ P'rodIoa.;It __ • 

b'.., ..... ~~c... 
11::'1. 0.:. X. ifill. 

FindAmpex.Guilty 
Of Patent Fraud; 
SlOOKtoMemorex 

""" JOSE. CalLI. - Aqon Cofp. 
.... beo!II ~ .,. • U.I, DiItrI(t c ... \ ,od,. hr. I. UI ... ,. 
Maawn c." • nOll,GOO w..- I .. , 
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Caelus Media Sold to No. American 
1, lUP MOAD 

SAN JOSE , caw. - Caelus Medii ProductI. formerl)' a 
tubllcI.lal")' 01' E1«tnIGk Memoria ill Mapetkl Corp .• bas 
beeo lOkI to Nortb American Corp., a Ne'II' Yott-based 
pertpbenlb leulq: compazI1. It wu learned. 

no. erA u---. wIIkIo ~ 
""" ~. l.u.w.oi .. _ ..,.. _ Iloo I-s II)' 1M oad '" 
..aIdIed ""er II)' ~ AmIftc:u" ,.....,.. 1M CH' .. ~w 
~ T ..... '" Ik'" u .. Nt .,...u...m '" ~ EKollIIw 
........... MId lEft .... ftl. . 

CIoeM WooIIa ,.""...,. ........... c..- .... ProdIiICtI ... c..-_ .u. OEM dJok pKb oM <11* ~ ___ .,..t" DUN 

cartrid.... III ,dkw oabIIotlI.,.. .. ,m. ~ "-"- Corp. II 
CMbu I'wripIoerala. .--........ ~. 
1M DlA.Id ___ DUll........ ~ .. c..- MoodIIIIlnow 
lou ..w It IJ .... 1aC I_ • .,... U I "..,...u... P .... Good, 1M ... 

...,..,. tapIN 10 .-.,on .-., 
10 mllllooo .. • m. , ....,.... .. cow.- _ ~,....,. n.o ... 
lid I,.,. ~rr"'~Ir .... ,Moll .. 

......,.. ... lrara ... . . 1M'" 

.. 1CC'OfdIDc Ie Mr. Goool ............. , ;,._;.;"110".,., 
EdwanI F ....... Jr~ 1M .". ,'
!Con/I AIDIricIa CortI- CIaII aftor 
ROle. En ... E&,.,II .u ••• ' 
....,.. ol c.IooI. loft .. ,. ....... ..,.LuLu._,.......-... 
__ ....... ,..m., ..... _'1 
1ootiIC ... ..u IM..-...wr. bill 1M 
I'fcrI.II, An*ku ",er no '- pool .. -_. 
--. ....... Goad. ... ,. 

..... 1 CIoIu. !Con/I ~ 
,........... w..uasn--. .. "'" c...m. WedII Prododa .w _ 
1O..,..a .. ~ II. " d '\1 
Mr. Good MId c.MI pI.- ........ .IS...,........ 0EM0'" \II...., 
'" Ito ....... _" ........ 
mopb1\-l .... pda. 

Verbatim Sees 
2d.QuarterNetOfi ----

RINNYVALZ. CaW - vn.1lm 
o.r,.. 11101 low ..... "'- Ad • 
*-"- .... Ikr ...cnoI proIoItta wlU 
pull ..... 1M "",,II lor tIoo __ 
qtIoltUr _"" DK JI ':JUbrwotWlJ 
~ .. IIwo boIII 1M pr..- oM ,...... ...... 

v.nwoUIl\, wIIkIo ........... IIId 
Iapo 1IMdla. MId II nnI¥ed 1_ 
....... _ oaIldpfIleII ._ l1li oIdtr 

11M" ~ ~w....s 
~ """" _ II. _loIllD lor III 
~~diJUt*"" 

W"1lo1 L Carw. "",.,.<*d,1I '" 
1IMIft ...... 1M ~ .... w... 
..,. .. tIoitl III ~ ..... 
~I)' ...- ... nJIKII 
dial III .... n* ... ,...,1t tIfInI ..m __ 'r 1M .... " IMcwo...c 
"""' ,... -~ _1"tIdOCtIII II ~ ...,n*"', ___ " __ 
.... .,...l0iii ~ prIIIII 
for 1M IlIotaI ,_ will '" .......... "dill'''''' po •. " »r CaNr .... v.-..w. .......:I AJ ...uu.. _ 
JU •• .un. I .. f\InIllII ror 1M 
lint qow1ft" ...... Sept • • • 1M ~ 
.-r ,..,.,.... • pnllt " • _ • .............. ,. ... --.. ""'". 
........ -- ... ~I ... 

MtCanor ............. ·1tIo 

'"""' .... teriII ""PF'iJIII1tr oIiJUUI 
)ad.ot II...-. Ud. -_ "'IId-• 
--....- 1H1Ibop. 

Fujitsu, A mdahl 
Eye Mktg. Deal 

~,",-P ... II 
sw.- n. ... II .1IooII.)'ftt old 
hjl'" _ .. _lid • . 7 per 

nool '" ArndIIII', "towodIaI __ • 
_ -..cl .. II • ..".,...",......., 
... 1M .. n~·1 fit IiIII " 1811· ---/LJDIIAIII' , .. _ ............ . 
_ l.u.o prodIoId ... ... 

... · .. -'Iot"IIoII,.... ... dw......,._.--. 
loW for ~''''''''_''''"_ 
-~"-'"'.,.--
bIalIJ' """""" 'r NCR ........... ,......-u....-.... 
....... wtIIo w-... ... ... 
..w b7 oIoIorwn ...... ", ..... "-" 
bloI • ---.u.. .....
....,.:hott ~ .. ."..;u. ... ta 
,1."1' ,.rl'~ff'" ",._r .. ...uu lee InIIoI .... ~. -....-.. s-..eo ..... n.p ...... w--a, 
... 1bII .. ..-U.s. ......... ..... 
...ruuoc diII'''' II*,-.,.Iooot 
IMJ.,....tlm ... ~1I\.o 
lied .. MfII'Iou.t eIcIo ........ -

Bor-I .......... ..,..uMUcr" . -''''''''.''~~'''''''' .... ,\11 AtnoIUI '1 ____ u.. '" 
10 ........ compMrI. __ ..w 
............... II boIaC ...... III c-Wer 
.ti.r«tI)'--.u..~ 
run" b7 1M proIIabi~" Il0l1 IBM 
. 1lI •• ~ .... t comm .. luUou 
<'AP"bIliIJ" ill ItI aaUdfllted H4onoo. 
lilt .m IiIII '" .. ,.....all Ul." _ ..... 

Memorex Sees Profit Sag 
In Qtr. ; Cites 'Soft' Orders 

W'lTA CLARA. Cabl -O\l.IIcpridlot:,......~~ ... 
iaflalloowory twt ~ M_ c:II.llnoIIIIAd doW ~ .. IWIort C. 
....... IIIl_Aidtloo....,..,.will.ftIIIItI'~. lm.pnoftI ...... 
If ...... lhII tho ,u., mUIioo pram..,.ted dIb 110M IIIl r-

Iilr wu.. u.Id w-' f~ 
........ e\II ... pnotIt. bill. -' 
....,.:0 e\II '" ..... _ Il01l'' " 
1M 17 I IIIIW. ,..tIl ~ Iut 
...... u-u.c:wnM .......... .w ___ 10,.,.... 1M......,. 

........ ..w. 
w-a' '-til -.- .... doD _\II;. RHaiIi ...... ~ II 

J-.y.''-- NOt. 
bo IIIIIoIIu. ........ ..-.. ... 

""'KU" ,""I.IIlI. "'.tlNrn ....... . --- .............. _ ...-- ._ dill aoUdpNd 
,... ...... "_,"Idab 
...... __ .... 1aWt Iut ......... 40Uil 
dIII,..-ct __ ..... .. 
oqoooaed 10)' ~ ____ ... 

.~Ic~ fO'''''''' ,,"un n -
,...-....I. --...... . 

II •• on, ... ~., 1.,1 .... . 
....... . .. 101 pnIIiiKtloe ... ,a
I •• ,... .. lellli ""., pl.pM u., 
"'- .. Ad JIA IIIIIt *"" 
~ ~loIlIlJ'lortho ... • ",.-...,... *"'" IIIttodIoNd t 
run ........ 1IIltteoI1'- tloo ..... 
pwp 10'" IMp ... "'"....,.. 
"",. 10_ hdid ~, J.", .. 
SInopoooo. .... II ...s.ntood 10 ... 
_.... 10 ...-to out pnooIadIoII 
po"ObIerrio. TtIo JIA II lIIe ",.".. 
.... C1 ..... "'IM ... ~ 
.bowl • _.... .,.. !Ioo:ms u.Id 
cItIl-* '" boIII IJSIemIItt boIoe 
""peeLI ..... 

AlII botoIDIII ....... -..1lii0i10 
-. II dill nIIth'tIJ' _ J7J'I 
.... ~ . ....... 'aIrcWId-oo>IIIo 
ceo.. ...... '" ~"dIII 

cIIIk __ • hItdIlld ...... III CCD 

pm.. '--" " '"trIaC ..... __ le~ ~.d "fa .. "cltd ,I 
..-.--. .... .u.~ 
IMo 1M J7J'1" ...... -.... .. 
...u.o . ......... "M', .... 
-rpriet~ . 

/IIt . ... oloM~....uor ..... 
--. 1J'It ...... NIIIho IN! J .. 
.,.. bIamIq " llIM', ......... ... 
..... H wIIId:o ..... lo0oi f'IIIIcIII ,r;- ...s Hc-..d __ .. 
dtl" po.rd .... _" .. , " II, 
,.,... II JIIIy ..w w-.. ... '-.libIT'" .. __ ..u. pi'IIIIe-

u..".2S ... c.t ....... 'm 
~-AI _ 110M, w-.. IIIIdoIo 
IoIaawd IBW'I ....... ~ NIl 
prDeIl .. IU ....... *"--· 
-~ ....... --..-b" ell l1li __ "t.:... 

s..uc. lAW 101 __ ' """ _ 
_ ,..-od1lCU ...,. ....... blr 
.... .,.. 10 III _ lIfN ...s 
~ ........ ...... 

/lit wu- .. 101 .... 1 "..u.o 1ft 

boiJoC ........ \II ....... 011 " .... 
.....11«1. oI*-&b It II upoewoI tIIIt 
\100)' wiJl ___ 10 IIIIpoIId tho N'n' 

polO)' '" 1_ H No aon\jIcIIII)' "'iNJI ....... 1 .. 11aWJ .. .., _ IIC"I_ 
art IoeloC w ... 

Nr. W.-Iloo llloI " laI_u.oJ 
.,dtr .. ,II 10' ..... ' .. nl .... 
worId.1ok ....... 114 lor ... ,.W" 
IIIHil pr9Ol.fll _1I .. t 10 .. 

• ....... H ... ". 
1/ 0 Spec ProtesterS Fear 
Monopoly Loss : Commerce 

WASHINGTON - The Comrnf:r-ce Oepartmftlt bat d\l.rlecl 
tb,t fou r tnalnframe mlnufacttlrers .. ere ~bal1enllnl 
Impltmenl.ltlon of IPnlIJO $IandIrdI bta_ tbe7 "IIOUld 110 
kJattr Mve "ablolu~ IDOIIOpOly" __ Ala 10 1M federal 
f)YmIment of peripbenl cIevkes used lritb tbdr computen. 

bo ..... IIlfcI .. IodIonI .... 
.... 1M ~ m-lldpoi 
lUI; a. ........... will "" ... _ 
,..".... _ - ......... 1oIo&Dod" - .. 
JIk"\ • till 1_ ........ ~ ....r...uron ....... _ II)' 

~_~II"IM""'" 
_'1 ,.oe ....... '" " .. _lk 
1It1O ........... ~ 
........ 1 ... lEft . Doc. JI 1M 
oIopo~ .......... II npocII • 
quick moIwUOot"'dIII~_.""""1Id 
1M ...... oIbmIM \lOt ""I IUild " 
Sprrry. H-rwdl ........ ... """" ... "", ... w.. III • .....ted If:Iloa. 

J"te J_ G P ........ H.," 
• ...."., JM. S. dIe......-.. __ .......... n. .......... 
... 1eoI~ ....... Ju..1f1or1M 
................. tIootllool" 
__ Uoo7 will .......... '" ... 
port " UIeIt ...- lor ......., -Dapilt IM~' cI.oJ ....... I 
1M .u.IItnb .... ..u.c.npotlu" 
........... eo-- I IIorIItfI 
.... lftd .... 1 IM ......... .m ... .....1)' _lIP 1M ,,,,,,....ntt I_KIOInn '" P'ri"""01 ....... 

11.SQO.Sq.MF,. Faclli,y Leafed "11:n'ac Corp. 
l'IUDIlAN. /IIaIL - I..oIII8t ew,. ..,ton. .... willi ~u... ..w 11. ... __ • n~ -.t-bIaad lllUkdl:llt oWft,lM 

WldIIo( _l1li ~.... 1ImI ..... n. _ r.:tUI)'.w .... _ ImIIe, • ......., '" Rue/tIIII 
~~ ...... 10. .. 10-. c., .. ....... compNI" '""'*" lor-
Ilia. to.-.aq ......... I .... · ...... 

Sankyo 
Stands 
Tall. 

Sankyo·s FMC·IOO Ultra·Mini 
F10ppy Disk Type 

Transport with Controller. 
Net oN, 0:.11:. FMC-IOO -....d wi ..... the oUwo. 1110 ~ 
~ ,..JI)' perbm. AI FMC·IOCI -..po ... ultno' lILlnI Iloppf dill 
__ • II bel_ -,. CIIpIOdtyclel. trrt-(I tJ~l . YwI.Itt..t 
pno. <If\l1" lie INI of _10M P' -
__ 1TP"yb • 
_".dIoI...J IIWI.I 
OopprdIMdn .... 

.......... "'---. ....--1'01 __ _ ----
BLOCK DIAGRAM 
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EMM Officer Turns Around Caelus Operation 
ENCINO, Ca li f.- Managers at Elec

tronic M('mories and Magnetics Corp. 
(EMM) have been pumping new life 
into its Caelus division by reorganiz
ing o r eliminating unprofitable prod-
uct lines. . 

Involved in the founding of Caelus 
Memories in the 196Os, EMM became 
committed 10 the disk drive and disk 
media business by purchasing Caelus 
in 1971. More than three years ago, 
EMM assigned the operation to Vice
President Ed Farris with a charter: 
make it profitable or get rid of it. Farris 
has a reputation for turning around 
some "doubtful" properties. 

Prior to Farris' arrival. the Caelus 
drive operation had not moved with 
the changing market and lost oul on 
Ihe growth experienced by some of its 
competitors, Upon taking over, Farris 
es tablished separate divisions and 
pront-and-Ioss s latl!,S for the d isk 
drive operation (now Peripherals Prod
ucts Division) and the media operation 
(Media Products Division). He then 
evaludted three possible courses of ac
lion for the drive division : 

• See what the market would b ring 
for the operation and sell if the price 
was right. 

• Make the ch,lnge5 nt'Cessary to 
make it profil"ble 

• Close it do wn if neither of the other 
options were feasible . 

i-arris brought in Fred Wolff. a long
time EMM associate known at the 
company as an austere operations 
manager. Together they evaluated the 
operation and staned making changes. 

They pa red down the genenl and ad
ministrative management, cutting ou t 
a layer they felt they could do without. 

Wolff then started making changes in 
the manufacturing operation, design
ing a more efficient, streamlined plant 
to increase output without increasing 
labor content and introducing some u
sembly techniques. Concurrently, he 
took a careful look at the inventory 
that was being carried and made re
ductions and changes. 

Sale to 8all 

EMM had a separate R&D facility 
which was developing a specialized 
disk drive (compatible with the Cali 
fornia Computer Products. Inc. Tri 
dent). This represented a significant 
overhead cost 10 Ihe division. 

Farris sold R&D and the product line 
to 80111 Computer Products, Ball 
needed the p roduct for its systems op
eration and cou ldn ' t wait for a startup 
operation to get oH the ground: EMM 
needed thl.> reduction in overhead 
costs. 

Wolff found that in order to survive 
in a market dominated by a few sup
pliers. he had to improve the quality of 
product to ensure competitive pricing 
and a reasonable delivery. He found 
several products that weren ' t worth 
keeping and dropped them. 

Crowth also became dependent on 
having the latest generation of prod
uct. Farris made a detailed market 
study and then got the corporation to 
back his development of a new genera
tion of d rives in 1977 for delivery in 

1978. 
These drives will increase the 

company's product capacity range to 
76M bytes. They use up to three fixed 
disks and a removable cartridge. Wolff 
is projecting volume shipments in late 
1978. 

EMM has attracted a cross-section of 
customers - hom large OEMs to 
small. highly specialized systems 
houses. Another EMM division, Com
mercial Memory Produc ts, has taken 
delivery of a number of drives for its 
small business system (the System 
800). 

Bottom Line Moves Up 

As a result of all these moves, the 
bottom line in fisca l 1977 showed a net 
profit of about 8% on revenues of more 
than $4 million for the Periphera l 
Products Division. 

Fa rris is very bullish for 1978. With 
the back log in disk d ri ves, he could al
most double revenues in a year, he 
said. 

He also noted the company is ship
ping drives at a record rate. "We fee l 
that we' re in a position to become ag
gressive in our marketplace. We've got 
the products, produc tion capacity and 
commitment to make it all work -
profitably," he added . 

However, he doesn' t rule out the pos_ 
sibility of selling out if the right price 
were oHerw. wYou have to look at each 
deal on its own merit," he pointed ou t. 

Three divisions once on the "doubt
(ul" list now report to Farris. They are 
al l profitable, representing collectively 
about 30% of thl!'·company 's 1977 rev
enues and a Significan t con tribution to 
the bottom line. 

Contracts 
MSI Data Corp. has received an or

der from Oata Systems Corp. for 200 
Sou rce 6600 dOl i,", entry terminals, The 
order is va lued at approximately 
5750,000. 

Bel'hive International has signl'<l a 
two-year contract with Western Union 
Data Services Co., Inc, to supply a va
riety o( terminals. The conlract is val
ued at between $280,000 and 

$2 ,000,000 depending on the number 
of terminals ordered . 

Imlac Corp. has received an OEM 
agreemen t in excess of $<1 00.000 from 
Hu ghes AirNol ft Co., Industrial Prod
ucts Divison, Ca rlsbad, Calif., (or in
lerolclive com puter display 'Yilem" 
The systems will be used in the 
Hughes AM· 1 automatic mark ing sys
tem fo r thl' garment manu(ilcturing in
du stry. 

nn vn., nllAI IC'V? 
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Heath (;0., tsenton, tlaroor,lVuCII., ual:l 0Vt!u~ a l)lIIdll u .... ,.. .. c;» 
computer operation. This week, Heath Data Systems plans to 
introduce two systems, one based on the Intel 8080 and the 
other on Digital Equipment's LSI-ll. The first is priced at ap
proximately $2,200, while the second, consisting of several 
components, is to carry a $6,200 tag. Unlike many of Heath's 
other products, however, the small business machines will not 
be offered in kit form. 

••• 
Declining sales of its word processing systems have 

prompted Wordplex to largely dismantle its Westlake Village, 
Calir. , marketing operation. Reportedly, after the finn was 
taken over by AES Data Ltd. last year, A~' parent company 
Canada Development Corp. moved to eliminate Wordplex's 
fledgling direct sales force and sbiHed marketing support 
operations to Lanier. Lanier is a part-owner of AES and 
markets the Wordplex systems in the U.S. Meanwhile, in 
Montreal, AES' vice-president of marketing Robert Karp left 
early this month when his contrl.lct was not renewed. ... 

IBM is remaining mum on further details of its software in
tegration problems which have pushed backed delivery of its 
System/38 small business computer. "Frankly, we're in a no 
comment position and we're referring all calls to public 
relations." sa id G. Glenn Henry, programming manager for 
the System/38 in Rochester. Minn. Asked if the company plan
ned to release any information in the near future. Mr. Henry 
said he doubted it. ----
EM&M Will End Disk Unit 
Through Sale or Shutdown 
E~CINO. Calif - Electronic 

M~orlts" Magnetics Corp late last 
..... ~k said It is negotiating to sell Its 
disk drive ~allons to an uniden
tified company but If It Is UMble to 
sell that paTt I'If the buJlness. It will 
dose its San Jose, Call( .. planll by 
Ma~h, 18110, 

Edward Farris, Jr .. corporate vice
president and general manager of the 
Compu ter Prl'lducta division . 
lIawthome. Calif., said EM&M cur· 
rrntly Is negl'ltlatlng with a privately
held firm to sell the disk drive l'lpera
tJoo 

Mr, Farris said "active discus-

sil'lns"' have been under way for 
"about 1 weeks." but be 1fOU1d not 
identify the finn until it bad set terms 
with its banks. He did say. however. 
the sultl'lr "is an American company 
Invl'lived in the gmeral Industry but 
not In the rotaling bead fJe:id and It is 
not Plesse)'." 

lie said EMId\! 6pecttd to tmw. 
by the end of September. wbether the 
deal would go through. 

"If this l'lne doesn't develop and we 
ean'l rlnd anolher buyer. we will dose 
down as of Peb. 29. 19110." Mr. Farris 
said. 

this yea.r under the universilY'S prime 
contract with the U.S. Department of 
Energy. Cray said. The laboratory 
dots energy and defense researcll, 
and was the .Ite of the first Cray·1 
computer, which was later upgraded 
to I.megaword sl:r:e, Cray said. 

Cray vke-president of finance John 
carlson said !be rirm had a leiter of 
intenl from Sandia Laboratories for 
tM carulled InslallaUon I'If the $6.5 
million Cray-IB system in the fourth 
quarter of 1979 under illl prime con· 
Ir.iIct with the Department of Energy. 
It hadn't been decided whether the 
system would be leased or purchased. 

The OOE rejected the proposed 
contract with eny fl'lr containing 
IJ)CCifJcaUons that weren't precise. 
Mr. Carlson IBid, adding that he 
didn·t know "hat specifications were 
Involved: 

Cray prHldent John RI'Illwagen said 
the loss of the rourth-quarter Sandia 
Installation "will not have a .Ignifi· 
eanl jmpact on the company's 1979 
relulls." Cray has experienced 
higher.than~xpected revenues this 
year from the l'Iutrillhl sale of 
.ystems rather than anticipated leas
Ing. leaving It in a ,ood eash position, 
the firm said earlier (EN, July 301. 

It will be 6 10 II months before the 
results I'Ir the rebidding on the Sandia 
LaboratoriH contract are known, Mr. 
carlson said. Cray will try to book a 
replacement Cray·' contraet for the 
fourth quarter. but It Isn't likely wt 
ean be done. be added 

hnly Gels Amdahl CPU 

TURIN, Italy - Amdahl Corp. bas 
installed a 47G-V IS mainframe at Fiat 
Auto Spa. here, whieh will be used for 
handling production and distribution 
of eatS. 

The $2.4 million machine will run 
with severallB~1 computers to match 
prodlK:tion to demand 10 auto dealers 
can order specific models or features 
in a minimum of time, according tl'l 
Tarcisio Zucca. chief of lbe firm's in· 
formation .)'Stems operation. 

IIIU>oI pur/!llaSe well" pr~'" 
CPUs by Oct. 31. 1919 and I 
machines to 18:-'1 by June 3 
order to receive the trade-in I 

IB.\I elplalned. 
Industry observers last 

the plan as "very .ignlfican 
!hal IBM hal more to gain 
trade-in policy than from th' 
because I'If the larger numb. 
ble customers. 

'The allowance Is caleut. 
l.Iidllll scale ranging [rom I 
If the trade-io Is made on JI 
7.3 per cent If madeon June 
said tbe allowance Is to be 
the purchase price of the fit' 

long as It is not more than $ 
of the new purchase price. ' 
is delermlned IS of the day t 

DEC Pares' 
By ERIC LU 

MAYNARD, Mass. 
half its allocation on it 
has angered its dislri 

Distributors \\'ho had pia! 
fl'lr 500 I'Ir more terminals. t 
contract and discount al 
DEC, now receive ZO tet 
month Instead of the 40 they 
ting until a few weelr.s ago 1 
is the successor to the \ 
whieh was phased out I'Ir I 
last ~ar. 

"I think DEC didn·t fore ' 
plosiOll of the market ," sa 
minal. dislributl'lr, who.~ 
name not be used . " I thin 
poor planning on their par-

DEC dechned to ,Ive 
figures. but uld ther 
problems In manufacturin, 

In addition. DEC has ad 
production to Its plant In 
que. N M . and sourttS Ilk 
turn the planl Into Il! 
peripherals display rna, 
facility 

A reporter's calltto Tl'ln~ 
product manager for the " 
recelltly moved from I' 

7~l1ea.tittUCORE HO 

WHEN YOU THINK 
MEMORY CORES
THINK UTE 

Need 13, 14, 18 mils-temperature independer 
MILITARY WIDE TEMPERATURE, low drive? 
Commercial or Military STACKS? 

LOW, LOW PRICES 

PAUL BOGOANOVICH 

UNITED TELECO 
3500 SUNSET AVENUE 
TELEPHONE (201) 922-
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- PERIPHERALS/DATA COMMUNICATIONS J 
Datapoint Adds Terminal, Printer Honeywell Offers Its 1st Har 

SAN ANTONIO, Tun - Intapoint 
bas added I CRT I"rmwl and a 160-
chJracter-per·seconc! matrix printer 
for lis Dalash.re tlme·sharln, 
business computers. 

The azoo OataJtation ean be used to 
~Iace the earher 3600 CRT te:mllnal 
and uses an RS-2l2C Interface and lbe 
manuracturer's !H62 multiport ~m' 
munlc:atJons .ptoT to transmit daLi 
.t 5~ up to 11.600 bits per second 
It has I U2lkharaC'ler display with 
nve by seven dot matrix c:h3r.cte:rs 
and Includes I ~·key typewriter 

EM&MWillDivest 
CcNIllnutil From Pa,e IS 

- "Heeled are the Peripheral 
Products .nd Media Products divj· 
lions, In adjo1n1na: buildings In San 
Jose ROler EVins resllned as 
lener.1 manlier of the two Un
profitable divisloll! last week. His 
position is beina filled by Mr. Farris. 

The sale was prompted by EM&M's 
decision thl.t disk drive production "Is 
not really In 11M with the direction of 
the COrpol'.tkxI," Mr. Farris stlled. 

keyboard and an II·key numeric pad. 
Fe.tufleS Include 10 programmable 

function keys WI c.an be uud for 
brightness control, tab/ cursor 
po$IUOfung aDd program branching, 
the manufacturff said It supports a 
\-.. riety of printers rancing in speed 
tM!tWeetl 10 cps and S40 Unes per 
minute and lists for SI,.sG. Thtft.. 
year leue pricing Is $47 a montb, with 
shorter le.ases available, - Datapolnt 
noted , 

The manufacturer has also added 
the Model 11622 160·cps printer 
designed to ~I.ace earlier eo- and 
l&a-cps Freedom printers It Is 
.av.aiJabJe with both parallel lind s.ri.aJ 
Interfaces The parallel version lists 
ror $2,745 or $88 monthly on a J.year 
lease and the serial version Is $2,4115 
with a lease available only when uud 
with Dat.apo1nt's 1500 distributed 
processor. 

The printers. Models 11621 and 9622. 
respectively. are priced at '1 ,150 aDd 
'l.i!I$ e.ach In quantities of ~. Both 
use a nine by nine dot matrix and 
produce lower<Ue descendlnl let
ters "nIl underlines, lhe manufat'
turH uid. 

WALTHAM, Mus.- Honeywell 
lau week came out with a new 
cartridge module disk drive for i15 
full line of Level 6 small computers, 
repnced the previous disk Iil!t and in
creaHd the disk capKity of the 
macblnes. 

The new disk, manufactured by 
HOIle)'WeU's Mal~tic Peripherals, 
Inc. joint venture, comes In two 
models offering 2tI megabytes (13 fix
ed and 13 remov.able) lind SO 
megabytes (13 removable and 61 fix
ed), Honeywell uid. The unit Is front
loading, unlike the top-loading 
cartridge disk pib1ouslyofferecl with 
the Level 6 line. 

The firm also said It would dlsc:on
tinue marketing 33 and I:a.megabyle 
drives previously offered .as " mass 
storage units." Also withdrawn is a 
flvt'-megabyte disk whose entry· leveJ 
positions will be Wled by 1I 16-
mea.byte (rIve fixed and five 
mnovable) artridfe: disk. 

The company uld the price of the 
Io.mepbyle disk bas been lowered to 
III !oM fmm '12.700. 

The new disk Is priced at '14,000 for 
Ibe 26-mq: venioa and S20.0IXI for the 

DISK 
& TAPE ,. . 

DRIVES 
SEPTEMBER 10,1979 
The record growth of microcomputer-based processing systems and small 
business systems is opening new opportunities for the manufacturers of 
mass storage. , 
Disk and tape drive suppliers are building new technologies into their 
products and incorporating new marketing tactics, as competition becomes 
fierce. Independent peripherals suppliers are raCing to keep up with the 
demand-in an effort to position themselves for future competitive markets. 

In this editorial newsprint feature. Electronic News will take a close look at 
Independent disk and tape suppliers, catering to the end-user, as compared 
with the OEM suppliers, who have the systems builder in mind. 

As Independents move ahead with ptug-compatible products, the 9EM 
suppliers are busy selling floppy disks, B-Inch hard disk products, and tape 
drives offering new levels of recording density. 

EN will also focus on an exciting new challenge from the semiconductor 
houses-the so-called solid-state disk. Using bubble memories. 
.. ~ ....... --t ....... nlnn ,..I ..... ;,..,.,~ .. ,., ...... f"" ...... "" ..... ~"nc:: Dt."" 1"'>0'" ,.., .. nA",.te ~ .. .,. 

IIO-meg version Del 
rently under way. 

Honeywell said tl 
disks for the leVI 

repriced so that the I 
disk includes a Me 
which pl"l!viously c 
purchase tag 

As a result, the r. 
storage unit Is now s::. 
$25,000, and the 256-1 
Is 133,000. down fr · 
prices apply only t.o 
and larger CPU',lhe 
that carlrldSe modu 
available on the MI) 
lower net pritt'S. 

The restriction of, 

DEC Par 
CoIIUDUrd FI 

ecutlve who uk 
lnoaymous. 

"Irla pheno~ 
mand contlnlles as s 
Iban ill tbe PilII," sa 
prftldent of Natlona 
munleations Corp., 

"Irs a very good 
much In demand
would ,Ive a da 
Loonam. president 
.sociates, MIMNpol 

But a DEC JpOtb 
mln&1 prodllctiol 
"meeting all the co 
denied there were .
problems. 

Earlier ibis year, 
VT-IOO 1I'U lnlf!rT1I 
while DEC Will U"< 
lupply of vkleo contI 
sources said DEC a: 
make the chips IUt 
tu rned the Job over 
nyvale, Calli. 

According 10 one, 
wel"l! misplAced Inc: 
delayed further; II 
Ch&lmers, termln; 
mlInager. uld: ·'AI 
we had with SI~I 
chips WII a probl 
winter and wu re 
sprina." 

To satisfy demIn 
which IISes I U
screen, compared 
screens on most 0 
CRTs, distributors 

Pertec 01 
ColltIDued From 

purchased. 
The agreement 

Philips will not Inc:r 
tap or ownershIp for 
third pany seeks 
tender. ...... 

Currently, there II 
lion shares of Per 
sLlnding • 

On completlon 0( 
which requires ap 
bNrds of dlft'(tt)ff 
.ar-ncies. PHh 
.~~~ ~-.. ..... .. 



N.A. Philips Battles Dealers Over Computer Wit,hdrawal 
IyC .... ySWTSItVl IfJ'ftmmts wiLb Its dealer distributors. mainten.Dee of S)'SlemslllStallfd by Its direct 

Sflel br.1ICb. ofllces - .bout 2,000 WIlli - to 
Pertec Compu~ Corp. (EN, Nov. 20, 1m). 

NEW YORK - A ytar .Iter It quieti,. took. Tbe 1lUil, li~ ID District Court for the 
Soutbem Distriet of New Yort, is in the pre
trial discovery stage btfore J~ Cbarles S. 
Haight, Jr. 

Sit million lou 0/1 ill tmlll busineuCOlllpul1tT 
operation .nd uiled from the martet, North 
Amencan Pblltps lata damaR" of 1l'II)t'e!han 
$ZO million In a breach of contract SlIll In 
rfdera' DIstrict Court, bere. 

The 5Vl1, brouChl by" former 'Ienlde.len 
of Philips office computefl, Wr'i" PhIlips 
BusintU Systems, IIIC., wiUl brHdUna: Its 
coatracts with tbem .nd .1Iqft the IUD. 
sldl.ry', pamlts, North Amerino PblUps 
Corp • • nd N. V. Philips, iDdueed It LeI eancellu 

The dNJu'S, whleb .ccounttd for about half 
of Philip" 4.000 small bullnm ')'Skm 11Uta!· 
Istlons In the U.S .. claim In tbtlr «N1\pl.1n1 
that their coatncts, some of whkb uWlded 
to IIIZ. were luddenl)' canoelled In November. 

Faced with no outlet lor lis parent'. 
products 1n I.bb COILIItry, North American 
Philip. begin mer.er neloUaUon, wllh 
Perle<: and made an WlltllX'fSSful bid to .. e
quire 41 per cent of the Califomla perlphe:rab 
linn. Observen SlW the: bid u a lien North 
~an PhlUf" .... nu 1.0 ~ter the: U.S. 
computer buIina.s tbough recflIUy II cSeclined 
1.0 bet~ a bieber bid from Tr\umpb Adler, I 

loyd 's Sees 
PU Losses 
,t $340M · 

.,. JOHN 1Yk."~ 
ONDON (F~'S) - Uoyd ', 
.ondon upectJ 1.0 Io5e $340 
bon on eomputer lenin( 
trallCe, the finn Slid lilt 
k In a rare disclosure that 
Jwed by Mveral d.ys ltel '. 
CilUon that It mlaht SHk 
, milUon In clllms. 
,pot_II fOC' Uoyd', 

,ed, IIo-ftvtt. that the .... 
l llCe Wldenrrittr', projec
III were connected with 
., intentionJ. 
loyd ' s estimate -
'Wiled fOf Uoyd's in • 
ly by Fim Nltlonal B.inll 
3oIIon - repraentt a 45 
l'fIIt IIICf'e"R in UabiUt)' 

r • previOUJ SU4 mlllJoa 
, LIlli Llo),e!", inIUJliy n· 
ted on eomputtr )q,IIII. 
. flnt estimate WI' made 
:y thi. yflr by Topti. , 
'11'"8, loss adjusters. 
~h Slid the: liability !S
alt wu revited lIter • 
rt 6ef.J.iled eumlnatloa of 
,tucu and OIHr docu· 
ntt by First National Bank 
iJo5too, whkb wu commiJ.. 

loot UO'I'D'" ..... n 

"". At lhat tilM, PbUlps Bus1neu Systems 
trilisferred softw.re .upport and ... :u. PHlUP'I. ..... u 

Tin. 

w.:::~~;:=: ... ,-P I . Iory on thllMItlng 8ppI" on psge It. 

Jury Finds AT&T Blocked 
Rival's Interconnect Sales; 
Assess Damages Today 

lor JACIt IUII£IInoN 
BRIDCiEPORT, Conn, - A federalcounjury bere ha. found 

AT&T, Wstern Elecuklnd Southern New En,lIndTelepbone 
Co. (SNET) cullty of antltnll!t vlolaUONI In blockln. com· 
petltlve sales of Interconnect equl~t - and will a.uest 
clamalles at a bearinl toGa)' 

Tbe Jury found AT&T pili)' ofltJ: monopoll,tic pnctket In 
violation of the Sberman and ClaytGo ActI- anticunpetltlVt 
prieilll , markeUn" advm1sinr and lotrodlK'lioft of new 
PfO(fucts, and u.Je of itt ut.llity function IlId protective coupler 
to bar rival producll. 

The antitrust suit wu brouJllt In 1m by Ea,t Hanford, 
Conn.-J &Sed Northeutern Telephone Co_, I supplier of in· 
dependent PBX.nd key telephone sett. The Inten:onnect finn 
dlal'ledlhal AT&T', predatory practlcn barred it from seU· 
illl equipment to CUltomers of SNET, whleb iJ 17.1 ~r cent 
owned by AT&T. . 

The Jlme cbarcesona ~tiuIIl teak have ~ made by the 
Justice Deplrtmellt In Its antitrust alit a,alnst AT&T 

The antitrust"'Unt against AT&T,ltt .upply ann aod 5.>"iET 
Inmate, NmHIo the wake of twootber adverse leOttal court 
rullnp In Hplrate antitrust cues in Phlladltlphla Ind lowi . 

AI reported, a Phlladeipbll ftderai 1ppea.1J court rejected 
AT'T argument. that the carrier', repl.!ed ullUty ,tatu, ea· 
empted It from antitrust lIws, .1Id olllertd an Intitrust suit 
brought by Essentlll Communkatlons to JO forward ( EN, 
Nov. It). An lowl fedltnJ dlstrlct court recentl)'also ruItd 
that AT'T and Itt affiliates tu.d DO Immunlt)' from antitrust 

"no 
A spolesmaA for Soolhml New Enalllld TelepIx:wIe last 

let J\/1ty. p .. t 

EM&M Plessey Cross-Sue' Ex·llel President 
, ' B ' D' 'tal S . Claim Disk Pact Breaches uymg Ill' CI, 

, SAN DIEGO - Peter Red
1, JON, ... VDtTY 

NEW YORK - A dispute ~r manufactW'inl and supply of 
disk drives has embroiled Electn:Ink: Memories" Maanetics 
aod Ples.sey Pmphitral Systens, Inc., In a leaal battle In 
whlcb the two flnns have sued eaeb otkr for damages n-

_ cetdin, ' 10 million. 

fidel, dt'pOMd pmkte11 aod 
chid encuUve of 1011· 
pll",ed Itel, II a!:qulrlnl 
Dl&ftal Sdentiflc, Saa Diqo
bued lima II eompuler 
manufaelurer that loItJally 
designed the IBM-compatlble 
processor whld! evenlually 
WIS made by National 
Sem.lconduetor and marketed 
by ltel untillbit past tumn'IU. 

PlesHy ,ued EM&:M lor f.nure to deliver disk drlvtJ 
oovered by a 1m OEM al'ftmeot, and for failure to de'Uvtr 
IUfflclmt dtJlgn det..U, for PJes.sey to make Its own drives. 
Pleuey hal asked for damq:tJ of at least $1.2$ million.. 

E.\{&:M, 10 a c:rou-c:omplalnt filed late lilt weeI!, hal dmled 
Plestey" aUq.1ions alld asked foroempllry damaga of tlO 
mUlIon and compensatory damales of M.5 million, phil 1qa1 

~-. Accordini to plesslty's sWI, It Otdft'ed some 150 of EM&M', 
Model 2011 and 306 disk driYel- It betweea 12,3tO IltId 12,570 -
UDder the 1m OE." deal,llId uneMrd that deIIl in July, 1971,10 

$00 DI~ p ...... 

A let~ of intalt wu 0-' 
«IIted whktl will give Mr. 
Redfield aU Oilital Selltn· 
tlfIe's prefernd ,tod; and at 
least eo ~r cent of Its com· 
mon stock, In euban8e for an 

let f'OIUlEft, P-co ,. 
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1/ - PERIPHERALS/DATA CDMMUNCATOf\JS 
Wyly's Founder Is Sued by SEC 

EM&M, Plessey Sue Over Disk Pact c:-..... rn. '"'-- • _.o. ... ~c.. . • 
"I&~",,,,,,~ 
"" roo c..,. btpoo 110 II., _ftIdo III 
nrrnll1 hi., U"ldu .. I. 
~~u...tI .... 

no. eo.puy ... "" oft«'I .. JIM 

MdTl''''~'''''''I'' IIIStp1eooMr, Im~wttIolM 

... -w .. MalIoeoI ... "_ 

.wc-- 19 ""* II1II ........., III • 
utltrwt claim ....... AnT 

..... ... Iftet Meted _ If ... 

c........,.... ..... 1IM 

IIIdude the f"1lIIinI by EM'M of rfcbll ud I«bnkalIJlinaza 
for PIeuey 10 buikf the dJt¥ft itlelf. p~ d.I.ImN, ill itt auiI. 
filfd Nov. S, thai DUrM bepn dtttmm, tedlAk:al detaIb l« 
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To Broaden Media Offerings 

EMM to Acquire Group/3 From Informatics 
HAWTHORNE, Calif. - Electronic moved here to EMM's facility while flexible diskette market from disk 

Memories &. Magnetics Corp. (EMM) manufacturing and distribution will be packs and cartridges. 
has agreed to acquire Group/J from handled in San Jose. where EMM's Thus users afe able to " fill their data 
Informatics. Inc. Media Products Division is based. storage and retrieval media needs from 
The move is an extension of the In fulfilling its growth requirements. one source," according to Roger 

firm's commitment to the media bus- EMM has emphasized guaranteed Evans. general manager of the Media 
ines5 and enables EMM to supply a satisfaction to its media customers, the Products Division. 
broader range of media products, a spokesman added. EMM's involvement in the media 
spokesman said. By lelling customer needs be its business began in 1969 when it ac-

G roup/3 sa les and marketing will be guide, the firm has expanded In to the quired Caelus Memories, Inc., a maker 
-------------------------------1\ of disks. The Caelus line now includes 

over 150 versions of disks and disk
ettes. DEALERS ••• AJ WANTS YOU In 1976, the firm sold put of its 
media operation to Univac, which ena
bles it to purchase coated disks to its 
specifications from a variety of sources 
"at a cost less than we could coat the 
disk ourselves," Evans said. 

Profitable Step 

This action substantially improved 
EMM profit and cash generation. 
"The division has the manufacturing 
capability necessary to support its 
commitment to the media business. 
The future will be approached on a 
controlled basis with continuing em
phasis on product quality and cus
tomer service," Evans said. 
" We plan for a full line of media 

products and computer supplies. Our 
inten t is to stay very close to the com
puter room and those supplies re
quired to support computer opera
tions," he added. 

EMM's emphasis wiU be to serve and 
expand its media cus lomer base, de
velop media business within the 
memory customer base and pu rsue 
new accounts. 

Are.1s of Expansion 

Heaviest revenue impact in 1977 
comes from IBM compatible produc ts 
predominantly in the 3330 Model I 
and Model.l l areas. According to 
Evans, "a reas in which we <lte expand
ing include non -IBM compatible disk 
packs and cartridges, flexible diskettes 
and customer service including clean
ing, verification and refurbishing of 
media regardless of original manufac
turer or type. " 

EMM provides both sales and lease 
in addition to a rdurbishmen t service. 
Again. EMM has stood by the old 
cliche of "what 's good for our cus
tomers is good for us." Leasing has 
turned out to be extremely profitable 
for the company and the company has 
developed a strong lease base in media 
as well as 360/370 add-on memories. 

"Since we had the resources to cater 
to our customers' needs, il w.as quite 
easy 10 offer various £inancial plans -
sale or lease," Evans said. 

Customer-owned packs can be re-
turned 10 the San Jose faci lity for re
furbishmen t - about lS~ of the busi
ness. This combination provides for a 
balanced operation. 

Anderson Jacobson, a leading 
manufacturer of data commu
nications products, would like 
to introduce you to our new 
minicomputer, the AI System 
1500. And, we need yC?ur exper-

multi-terminal system that is 
fully expandable 
• AI field service available in 

selected areas of the United 
States 

Intel Splits Micro Division 
SANTA CLARA, Calif. - Intel 

Corp. &aid it has split its microcom-
...... " • ...1:, ·1": ... .. : ... _ . ... _ _ ... _ .... . ...11, .1 

was head of the single division, and 
will include all systems and board-
1 .. " .. 1 ... ; .. . ..... ~ ...... ... ...... _ I , • 



Report Motorola Semicon 
Reorganizing Marketing 

EM&M Buying Group/ 3 From Informatics in Cash Deal 
HAWTHORNE, Calif. _ E1tdl'on1c maNger fo Ute m~ division. 

Memories 6: M.qndks said last week It The agreemeal in principle 10 aequ.lte 
b aequirin& GrouptJ. a distributor of GrouplJ toDfirms euUer reports (DlUI 
dlsII: drive media procilldS and other Topics, Nov. 14). 

Croup/3. bKomfS I COMultant to 
EM&M, but on I sbOf1,-ttrm basis. 

Ed1fU'd Farris. v\ce-pnsIdfnl and 
Itnenll manater of EM&M's computer 
products poup which Includes mtdia 
products and md·usu rntmOr)' sale, 
Slid tbf' rompany also has startf!d 
operating servlct \'Ins, belinnina in the 
C\tveIInd and LoI ~Ies ar-.. 

Coalblatd From Pitt ODe suppUes to 115m of IBM Systen!3 and E.'f&M previously C'OI'IC'VIlnt!<i on 
group director of world marke~g, according to inrorm~ S?urce5. other small «Imputm. sdlllll disk packs and C2ttridCes to 

Also reporting to Mr. Pistono under the new organaatlon are £.\1&101 is buyinc the opm.tioa from larger tompUter usen. "Croup/3 has 

B . 1 1 Ted J lnfClmlltia for an undlxlosed a!t*Inl bee! I suppUer of I brwder range of said to be Robert rown, as nationa sa es manager; aros as media products than E,\I&M," said Mr. 
marketing/applications manager and Douglas Powell with respon· of ~. and nwtetlnc win be movecl Enns. 
sibility for market research. .. from Group/S', Ctoop Park klcation, Group/3 has more than 4,000 active 
Mr. Brown had bMI consumer sea' ran qo (EN, June 30, 1m" when the 10 EM&M". medb prodlktS division C\ISltJmen. at'I:Of'din& to E.I\U.M, lit-

meat matkttin& rnaJIaIft' whilf: Mr semiconductor JfOUP set up the sb; here. Distribution wiD be bandled.t tbe cludinl Sysltm/S, DiglUlI Equipment, 
Pow'eU had beef! marittlnc tnll\aIft lor nwid segment areas _ computer. ('Oft- dMsion·. INInufacturin& plant In San Dal.l General. General Automation and 
tilt computer busiDess seament. !'otr 1 .... _1 , ....... ",., .... JOK. formerly ailed Culus MtnIOIin. other computer users. 

" If the operation Fe successfuL 
nat year we will ICId more vans," be 
said last week. The van service opera. 
tion abo reports 10 Mr. Evans. 

SUmft'. ~_ wu ........... dIstri .... tor. I -" I I d II d'" Juvs 1QI sales INInq~ for the ft5ttm I)'ItemI en,.iDeftina _ aDd the two Although EM&M had JOld III COItina U p ....... uclS nc u e oppy In 
rf&ion. regional posts. 01 raw disk media opentioa to Un. media. software package. r~l*rftl Macdonalcl AU:(frtied OBE 

Mr. Brown assumtS Ihf' duties lor- Motorola obse've1: bad been ex- ivac/lSS (EN. Dec. a. 1m). llIe com- l.lpe. computer furniture Ind printer DETROIT - f\ly W. Macdonald. 
maiy handItd by Mr. JIl'OI and wetfnl pectlnc the rtOrplIization ever Ilnce pany hu eonUnutd to usetnble disk ribbons in addiUon to packs and car- retlrinc chairman and chief 6et'11tiYe of 
ngional sales INlnager lUI Mumma Mf PinorIo arrivtd hm!. Accordilll to padu from componmllll supplltd b)' tridge. Burroughll, has bHn awardf!d llIe rank 

AC't'Of"dinC to source. Mr. Mwnlnl 'l 0Dt MotorolllOUl'tt', Mr. Pistorio was Memoro, Control 011.1 Ind olllm. Group/ :! ltartf!d as an IB~I Sysltm/l of Honorary Comnunder of the Most 
name don not Ippear on the new bfOUlht in btcal&5t of alack of harmony This production will be enlargtd to In- ustn group. but ended that status when Excelltnl Order of the British Empire 
crpnization dw1s. wtUdllfe not com- between domestic Ind OVUIeIl cludt pacts for smaII~ compulm, Ie- Informatics purdlastd Illn 1914. b)' Qutftl EUubtth, IICCOfdllll to the 
pltttly rUllUzed. mlfbtinc ICtMties. cordlnl 10 ROler EYlns, lenefll BiD Letds, Jonntr &meraI. manager of British Embassy In Washington. D.C. 

f n Id dillon , Motoro II I. Ilso ,.:=:.::~.::::::=~------.:..:.::::.:.:...:...::.::...:..:...::...:.:..::.:...-------.:...---..::--....::::::.::.==::..::.....:=:::::::.::.::::.... 
reportedly ((II\J()tidatinc Its number of 
sales reclons from It\'ftt to four TM 
ulu rellon. were Nortbwnt, 
~orthtast. Soulbeut. mid·AllIntic. 
Mid-Central. Easl Celtral and Soulb 
Central. The nrw Rt-up Is not ytt clear 

T'bt IJ'IOVft 1ft beinc made by Mr. 
Pistorio .-bo wu broqbt in from 
Moton>b-Europt list June 0¥tJ' Mr. 
Tbom ...... 

Mr PiItorio confirrntd reportJ be wu 
leorpnizinc and lhat '·Mr. Thompson'. 
role would be dwJced." but he would 
notebbonte 

Mr. Tbompson. uktd if his Mlrtetlnc 
poup, CWTtntly wilb sb nwbt 5tI
meDllII and tlli'O reponal lilts duecton 
reportin& to him. wu ~nc mtrvt
turtd. said " It would be totally ina~ 
propriale for me to commtnl." He 
Vt-ould neither conl1nn nor deny tbf: 
mtr\lCturinc· 

Meanwhile. when readlf!d II an In
duslry meetInc last ThlllWy nlsht in 
Palo Alto, Mr. Thompson Slid I 
"chance in my responsibilities wu com
me up shortJy." He added tlYt !It had 
been iDstlUCted not to diJcuSI the mat· ..... 

When /<tr. Mumma was askf!d Jut 
_tell ..-hal his new poIt would be under 
tht nrw JfOUP. be Aid " No announce
ment bas come out. It hasn't btta 
fina1lled and I haYen't bem Wormed 0( 

thmp .. He dec::lined lurther ~. 

Are you looking for an 
off-shore manufacturing location? 

THIS IS IT 

n::>~ 
EXPORT MANUFACTURING FREE ZONE 

AJ'£X IS STRAT EGICALLY PLACED 
... xt to "Lq M~" !nl.&n\lltloa.r.1 
Air1Ion H:1YId by lnt.,...tklllal airllDli 

"'" Iao\ln: from major: V.s.. muuta. aM 
eml..u, lOCUM bnwMll NooU aDd 
South Amutca. 

APEX O.-,.ERS rULL TAX 
HOLIDAYS 0 1 UJI' to 16 ,......,Dut,.and ... 
Tou: '-roo Imporu of m.c.bI.oery .... d 
otb.a" la.dwtdol IlIpUu. No dud. 00 
re-axPOn o f aqu\pm'nt. GIU.lUI\eed 
.. po.Uiatloa of CllpltAI Md Profitf. 

I 
R!.ADILY AVAlLA8LE LA80R -

i "'lbln • rad.lw 0 1 8 mil. U'OIind. AJ'!.X 
r.hea II an .mple .. 1I:I'¥tI 01 qu.lekl, ~ 
tuln.bl., p.odllul" •• nd wlIlLDI 
wcnkft'l., who .KOrd low .bMaleellm 
and I\&rnO ........ tel. -n. • .ww rIM In Uta 
COlt or llbo, ..... "" .. ..t ~t I 010 
,...,1,. oYu "'" puC 12 ,..,... 

8UJLDING READY TO MOVE IN. E.· 
p.lld.oble ualb In flV\dud oio:. ot 
12,~ ... " ,\ "m ... , ...... '_~'I-
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Emm 

Disk Cartridges 
T he EMM/Caelus GMt is 
compatible with the IBM 
2315 cartridge and leading 
independents such as DEC, 
HP, DIABLO, BURROUGHS, 
and FOUR PHASE. 

The EMM/ CaeJus GMIII is 
compatib le with the IBM 
5440 disk cartridge and 
leading independents such 
as NCR, DIABLO, UNIVAC, 
SANDERS and WANG. 

Disk Packs 

The EMM/Caelus CMVt disk 
pack is compatible with the 
IBM 1316 pack, providing 
7.25 million a-bit bytes of 
storage. 

The EMM/ Caelus CMXt is 
compatible with the IBM 
2316 pack, records informa
tion on each disk surface in 
a 200-track format and can 
sto re 29.17 million a-bit 
bytes. 
The CMXt DO pack is com
patible with the "double
density" version of the IBM 
2316 pack, providing a 400-
track format and capacity 
for 58.34 mill ion 8·bit byles. 

Th e EMM / Caelus CMCX 
Disk Pack is compatible with 
the IBM 3336 pack which is 
designed for use on 3330 Oi· 
rect Access Storage Facili
ties and equivalent disk 
drive units. 
The CMCX has a storage 
capacity of up to 100 million 
8-bit bytes. The CXDD disk 
pack stores up to 1.6 bil lion 
bits (200 million bytes) on 19 
record ing surfaces, with a 
20th used for servo informa
tion identifying each track. 

DISK CARTRIDGES AND 
PACKS FOR COMPUTERS, 
MINICOMPUTERS AND 
TERMINAL SYSTEMS 



CAELUS MEDIA 
ORDERING INFORMATION 

When ordering, please indicate product description and product number. 

PRODUCT DESCRIPTION NUMBER 

CMI FRONT LOADING DISK CARTRIDGES 

Low Density, 8 sector, IBM-compatible 
High Density, 8 sector 

SAIi700 
SAI / 701 
SAI / 703 
SAIi706 
SAIi708 
SAI/ 709 
SAI / 803 
SAI / 945 

High Density. 12 sector 
High Density. 16 sector 
High Density. 24 sector 
High Density, 32 sactor 
High Density, 32 sector, w / write lockout 
Double Density (200 TPI), 32 sector, w/write lockout 

CMIII TOP LOADING DISK CARTRIDGES 

Standard (1 index sial), IBM-compatible 
Single sector 

SAI / 146 
SAI / 814 
SAIi795 
SAI / 796 
SAIi797 

14 sactor 
16 sector 
24 sector 

CMXI DISK PACK 

CMXI DO 
CMCX 
CMCX DO 

' CMXII 

Standard (1 index slot), IBM-compatible 
14 sector 
20 sector 
32 sector 

SAI / 816 
SAI / 819 
SAI/711 
SAIi749 

Standard (1 index slot) , IBM-compatible SAI/137 
Standard IBM-compatible . . SAI / 919-0 
Standard IBM-compatible . . . . . SAl / l63 
The EMM/ Caelus CMXII Disk Pack is designed 10 be com-

patible with the " 100 megabyte, 11-high" type drives found 
on many of today's non-18M systems. The actual data ca
pacity of the CMXII Disk Pack is in the 117 megabyte range 
in a nominal 406 track format. 

Compatible with Century Dala 225 Disk Drives . . SAI / 966 

Ask your representative for other Compatib le Drives 

'Not Pictured 

Emm 
Computer Products Olvislon 

967 Mabury Road. San Jose, CalifornIa 95133 
Phone (408) 298-7080 

IN U S A 



DISK CARTRIDGES 
AND 

DISK PACKS 
FOR MINICOMPUTER 

AND 
TERMINAL SYSTEMS 



The EMM/eaelus eMI Is com
patible with the IBM 2315 cartridge, 
has two recording surfaces, and 
accommodates a minimum 30,000 
head loadings. 

The CMI cartrldge Is available In low
density 12-mlllion bits and high.<fensity 
24-mHlion bits. The CMI-LD (Iow
density cartridge) has 8 single disk 
and Is compatible with the IBM 2315. 
It is designed for operation on the 
IBM 2310. IBM 1810 and equivalent 
drives, and the Caelus C011. CDD22 
and 201 disk cartridge drives, 

The CMI-HD (hlgh-denslty cartridge) 
also has a single disk and Is used as 
the storage medium for Caelus CD22. 
CD044, 203 and slmUar hlgh.<fensity 
disk carl ridge drives. 

Index notch and eight sectors are 
standard, but various notch conligura
tlons are available. Both the low and 
hlgh-density cartridges are supplied 
with Identical, non-removable covers 
which protect the single magnetic 
disk. 

CMI SPECiFiCATIONS 

AU ~I and electriclJ ct\aracttfistiCS meet Of txc.eed those speeiJled by the American NatIOnal 
Standards Inslllule, and those publlShed by IBM 

Hillber 'f Reeonlllli Dish: 

""" Nalllbrr 01 RmniiDI SUrlICU: 
Two 

Seeloring: 
NICkeI·plated casl allllTllnum anoy sector hub With 
one index slot; and either 0, S, 12. I., 16. 2., or 
32 sector SlOIS. 

Humber of Cyllndert; 
200 cyffrMIm plus 3 allerfMItes 

Bft P,cklng Dln,II.: 
low DeflSlty flO) = 1100 bns 1* Inch. 
High Density (HO) = 22011 bits per Inch_ 

Storlg' Capacity: 
low Density (lO) = 12 million bits. 
High Density {HOI = 24 miflOn bits_ 

OUrJblU1y: 
The disk coating Is ca/lible of at INst 30,000 head 
lOachnos with no ddenoratJon )n cartridge per1orm· 
ante and '11'''11101 chIp. scrape Of peel, 

Cover. 
Non·llammable_ unbrealtablfl and dust·proollexan ll 

~Vflr ResistanllO diSk padt cleaning fluids. 

TUlp,rllur,: 
OpmtlJ'lg- 5O'F to 120 F_ 

Disk C,rtrldg. DimensloltS: 
Heighl I,Q Inches 
Diameter: 15_DO Inches (with cover) 

Sltipplng Container Dimensions: 
Helilhl: 61nches 
Width: 19'/4 Inches 
Depth: 19\'4 Inches 

W.lg"t: 
4 pounds (with cover) 
8,5 pounds (Shipping weight) 

.t.exan Is a reglsleted trW:Iemark 
ollhll General ElecbiC Co 

EMM/Caelus makes disk cartridges for more than 
57 minicomputers. The listing faces this page. 



MINICOMPUTERS 
AND TERMINAL SYSTEMS 
USING EMM/CAELUS 
CARTRIDGES AND PACKS 

Basic/ Four 
Bendix 
Bunker-Ramo 
Burroughs 
Business Computers 
Centronics Data Computer 
CII 
Cincinnati Milacron 
Computer Automation 
Control Data 
Cummin's Allison 
Data 100 
Data General 
Datacraft 
Datapoint 
Digital Computer Controls 
Digital Equipment 
Digital Scientific 
Electronic Processors 
Electronics Associates 
Entrex 

Four-Phase 
Fujitsu 
General Automation 
GRI 
GTE 
Hewlett-Packard 
Hitachi 
Honeywell 
IBM 
Infoton 
Intel 
Interdata 
Unolex 
Lockheed 
Matsushita 
Microdata 
Mitsubishi 
Modular 
National Cash Register 
Nippon 

Norsk 
Olivetti 
Philips 
Prime 
Quantel 
Raytheon 
Raytheon Data Systems 
Sanders Data Systems 
Siemens 
Sperry Univac 
Sycor 
Systems 
Tektronix 
Texas Instruments 
The Braegan Corp. 
Varian Data 
Video Systems 
Westinghouse 
Westinghouse Canada 
Xerox 



~. =;OolfoOl CAELUS CMXI 
~UUUUUU DISK PACK 

• 

• 

The EMM/Caelus CMXI Is com· 
pat1ble with lhe IBM 2316 pack. 
records Information on 8ach disk 
.urface In a 200-track format and 
can store 29.17 million 8-bit byte •• 

The CMXI Disk Pack. compatible with 
IBM's 2316, Is designed for use on 2314 
Direct Access Storage Facilities and 
equivalent dIsk drive units. such 88 
the IBM 5445 System 3 Disk 810rage. 

A 200-cylinder format Is standard lor 
recording Information on each disk 
surface. Three addilional cylinders are 
also standard for use as alternate 
cylinders. All packs are tested and 
cer111ied for conventional 100 TPI 
(IBM.-compatible) use. 

-t.tx.t is. r8g1S\lfld ttIdtmaI1c 
olIN GennI BectfJt CCL 

CMXI SPECIFICATIONS 

All ptIySicaI and electriCal charatttnsUcs meet Of exceed those specdl&d by the AmeriCaf1 National Standards 
Instltute, and thOse published by 16M 

N.mber III IImnllll, OI'lIs: 

""'" HI .. ber ., Reeenlil, S,rf.ces: 
Twenty 
Oi.t Subslr1l1: 
High qualit)'. miCro-lIniShed aluminum substl1le 01 
$pedally stlected memory disk alloy. Specifically 
neat treated for c!yrlimlC stability and lIatness Pro
prietary processes mullin SUperIOr subsltlltl-res!n 
adhesion. 

DiSk Co.lln,: 
An IBM liCensed coating lormulalion thai has many 
years 01 field proven history 10 Insure long hie ex
peru"", 
Sarfeci Smoothen: 
All finished disks subjeCted to low IJy~ head lISts 
to assure freedom ' rom I\ead·to-disll inlerfer!nCe 
M.au,. RlDorl: 
12 mils !DIal indlCaled runocl 

Top COVlr Olsi; 
Protecttve diSk /'I1OIInled on top of pKk, SUl:istrall 
main and COOIt.-.g IGrITIIJlltJon compatible W1th 
recordmg disk. 

Sector O{,t~ 
Provided Wllh one Slot 'Which idenlifies startinQ 01 
home address 8Jea. (Specjal setlor disks available 
on request) 

Dlst PICt Bllince: 
DynamiCally balanced within " Inch/grams. dual 
plane 

Oi,t Clarapin, Fort.: 
35 (+10. -5) inch/POund torque on each 01 six 
assembly clamping bolts 10 pre\'ent dISk shifting. 

Cover.: 
Non-flammable, unbreakable and dust-prool lexan" 
lop and bottom COVItS wilh superior strength and 
enYlfonmental durability. 

Disk Pact DIMension.: 
(willi cove,,) 
Ht~11I 6 Inches 
Diameter 15 Inch&s 

fwilk slllpp/l, conl.llltr) 
Htrohl 10 Inches 
W,dth· 2P.1nches 
Depth: 21~". indies 

Disk Pick W.Igbl: 
Net: 15 poonds 
$hipping 21.5 pounds 

EMM/Caelus makes disk packs for many. many mini
computers. The listing is on the overleaf. 



The EMM/Caelus CMlllls com
patible with the IBM 5440 disk cart
ridge, features a minimum 01 
30,000 head loadings and has two 
recording surfaces. 

The CMIII cartridge is a single mag
netic disk enclosed between a fixed top 
and bottom cover. It also has a re
movable bottom dust cover. Compalible 
with IBM's 5440 cartridge, It is de
signed 10 operate on the IBM 5444 
Drive (System 3), Caelus 300 Series 
and equivalent drives. 

Maximum data storage varies with 
the type 01 drive, number of cylinders 
and data formatting. When the CMII I is 
used on EMM/Caelus 300 Series 
Drives, maxImum storage capacity is 
24 million bits (3 mUllan bytes) on the 
two recording surfaces. Data Is written 
on 200 cylinders wilh an additional 
three cylinders available as alternate 
cylinders or as test tracks. 

CMII I SPECIFICATIONS 

All physical and electrical chaIactensllcs meet or exc96d Ihose specified by the American National Standards 
tnstltute, and those published by IBM. 

Number 01 Recording Di.b : 

"'" Namber of Recording SlI rlICU: 
Two 
Sectaring: 
Nlckel'plated cast aluminum alloy sector hub with 
one Index slot: and eitller D, 8, 12, 14, 16,24, or 32 
sector slots. (One Index slot and zero sector slots 
are IBM·compatlble.) 

Number 01 Cylinders: 
Nominally. 200 +3 alternales (100 Ipl). Compatible 
with IBM 5<144 Drive (Models I, 2. or 3). 
Dura bility: 
The diSk coatinlil Is capable 01 alleast 30,000 head 
lnadln;s with IKI deterloratlon In cartrkllile perlorm· 
ance arMI witt nol chip. scrape Of peel. 

lexan is a registered trademark 
olltle General Electric Co. 

Cours: 
Non·llammable, unbreakable and dust·proollexan
tl)!) and bottom covers. Resistant to dislt pack clean
Ing 1I!.Ilds. 

Temperl tun: 
Operating: 50 F to 120° F. 

Dllk Cartridge Dlmenllonl: 
Hellilht: 2.40 InclMls 
Diameter: 15.01 Inches (w/covers) 

ShIpping Contllner Dlmenslans: 
Height: 7 Inches 
Width: 19V4 Inches 
Depth: 19V4 Inches 

Weight: 
5.5 pounds (with covers) 
10.0 pourMIs (shipping wellilht) 

EMM/Caelus makes disk cartridges for more than 
57 minicomputers. The listing is on the back of this page . 

.. mmC"UUiU 



MINICOMPUTERS 
AND TERMINAL SYSTEMS 
USING EMM/CAELUS 
CARTRIDGES AND PACKS 

Basic/Four 
Bendix 
Bunker-Ramo 
Burroughs 
Business Computers 
Centronics Data Computer 
CII 
Cincinnati Milacron 
Computer Automation 
Control Data 
Cum min's Allison 
Data 100 
Data General 
Datacraft 
Datapoint 
Digital Computer Controls 
Digital Equipment 
Digital Scientific 
Electronic Processors 
Electronics Associates 
Entrex 

Four-Phase 
Fujitsu 
General Automation 
GRI 
GTE 
Hewlett-Packard 
Hitachi 
Honeywell 
IBM 
Infoton 
Intel 
Interdata 
linolex 
Lockheed 
Matsushita 
Microdata 
Mitsubishi 
Modular 
National Cash Register 
Nippon 

Norsk 
Olivetti 
Philips 
Prime 
Quantel 
Raytheon 
Raytheon Data Systems 
Sanders Data Systems 
Siemens 
Sperry Univac 
Sycor 
Systems 
Tektronix 
Texas Instruments 
The Sraegan Corp. 
Varian Data 
Video Systems 
Westinghouse 
Westinghouse Canada 
Xerox 



• 
When ordering, please indicate product description and product number. 

PRODUCT DESCRIPTION NUMBER 

CMI FRONT LOADING DISK CARTRIDGES 

Low Density, 8 sector. IBM-compatible SAII700 
low Density, 12 sector SAl 1704 
low Density, 16 sector SAI/705 
low Density, 24 sector SAI/707 
low Density, 32 sector SAI/710 

High Density, 8 sector SAI/701 
High Density, 12 sector SAI/703 
High Density, 16 sector SAl 1706 
High Density, 24 sector SAI/708 
High Density. 32 sector SAI/709 
High Density. 32 sector, wI write lockout SAI/803 
Double Density (200 TPI). 32 sector, wI write lockout SAI/945 

CMIII TOP LOADING DISK CARTRIDGES • Standard (1 index slot) , IBM-compatible SAI/952 
Single sector SAI/814 
8 sector SAI/793 
12 seclor SAI/794 
14 sector SAI/795 
16 sector SAII796 
24 seclor SAI/797 

CMXI DISK PACK 

Standard (1 index sial). IBM-compatible SAI/816 
14 sector SAI/819 
20 sector SAI/711 
32 sector SAI1749 

REPRESENTED BY: 

• 
EmmCAELUS MEMORIES 
A OI"lslon 01 Electronic MemorIes & Magnetics Corporation 1 967 Jotabury Road, San Jose, california 95133 1 Phone (~oe) ~7080 

EMMIC-4-20-2n. PRINTED IN USA. 0 lf1. EMM /CAEl.US "'£MOfIlES 



CAELUS SERIES 300 DISK DRIVE 

/' 

FEATURES 

o 24, 48, OR 96 MI LLiON BITS STORAGE 
o TOP LOADING DISK CARTRIDGE 

040 MILLISECOND ACCESS TIME 
o AUTOMATIC BRUSH CLEANING CYCLE 

o CLEAN AIR FILTRATION SYSTEM 
o UNIVERSAL POWER SUPPLY 

o TEMPERATURE COMPENSATED 
o VO ICE CO IL HEAD POSITION ING 

. 



The Series 300 disk drives approach "big" drives in 
storage capacity. yet are only 8'% inches high! Daisy<hain 
four drives and you have up to 384 million bits storage 
capacity. This big storage capacity along with big features 
lilce new faster access times make the 300 Series a big value 
at small system prices! 

Faster access times mean faster throughput. Caelus has 
cut the average access time nearly in half-from 60 to 40 
milliseconds. Data reliabililY of 1 x 1012 provides perform
ante with unsurpassed value. 

The 300 Series interface with all commonly used mini· 

CHARACTER ISTICS 
The series 300 disk drive contains a clean air filtration 

system that allows it to operate virtually error-free in almost 
any environment office. assembly area, manufacturing, 
laboratOf)', you name it. The system circulates air through 
a 5OO-square·inch Wter removing particles down to 
0.3 microns. 

Model 303 
The 303/1 Disk Cartridge Drive utilizes a single removable 

CMII! (5440 type) magnetic disk cartridge with mass 
random access storage of 3 million 8-bit bytes. In all other 
respects. the 303/1 is identical to the 303/2. As an add-on 
leature. the storage capacity of a 303/1 can be doubled on
site to 6 million bYles by the addition of a single fixed disk. 

The Model 30312 Disk Cartridge Drive has two disks 
which provide a total mass random access storage of 6 mil
lion 8·bit bytes. One disk is fixed, ideally suited for storage 
of system residence or other program data. The secood dislc 
is a removable Csalus CMllI Disk cartridge (5440 type!. 
This disk cartridge is mounted and removed from the top 
of the drive similar to System 3 drives. 

ACCESSORIES 
• Clean air replacement filter for clean air fiitration system. 
• Replacement cleaning brushes for brush cleaning system. 
• Cleaning kit that includes all items required to clean 

heads and disks. 
• DTU-1A Standard Drive Test Unit mounted in briefcase. 

Provides !.he controls and indicators for head positioning 
and checking read/wrile operations of the drive. 

• DTU-2 hand'sized Test Unit used for head positioning. 
and activating read and write enable. 

• Fixed Disk Conversion Kit lor upgrading in the field to 
a dual disk drive. 

• Fixed Disk Replacement Kit contains the disk, nylon 
glove, retaining rings and instructions for replacing the 
fixed disk . 

• Tool Kit contains ailioois required for drive parts 
replacement. 

computers. In fact. you can interchange Ihe 300 series with 
any Caelus disk drive (Model 103.203.206.303 or 306) 
without worrying about special interfaces. controllers. or 
software. This allows an infinite number of combinations 
to achieve the reQuired storage. 

Operation is simple tool There are only two switches 
"main power" and ··stan/stop." A "write inhibit" function 
prevents accidental writing over data. and a safetY interlock 
prevents removal of a disk canridge while the drive is 
running. 

Model 306 
The Model 306/1 uses a Caelus CMIII (5440 tYpe) reo 

movable disk cartridge. with 2OO-track per-inch (TPI) 
capacity. to provide storage of 6 million 8-bit bytes. The 
30012 doubles the storage capacitY 10 12 million bytes by 
using the same top-loading CMIII cartridge and adding a 
200-lpi fixed disk. For even greater flexibility. the fixed 
disk can be: added to the 306/1 drive on-site at any time, 
This allows 9ddition of slorage capacitY as required to 
meet system grow!.h and added applications. 

An imponant feature is Dynamic Temperature 
Compensation that allows ready condition to OCC\Jr in less 
thao 15 minutes. The average ready condition is reached in 
less than 3 minutes. 

OPTIONS 
• Data Formalting Qplion Boards-various board conlig

urationsa .... ailable to aa:ept double frequency or NAZI 
input data, and provide double frequency or NRZI Oul
put data and clock. $ectorcounting output also all'ailable. 

• Daisy<hain operation allows up to four drives to be con· 
nected to operate in serial (daisy<hain) configuration. 
Interconnecting cables and terminator block available. 

• Input/Output connector or cable with connector 
available. 

• Sector Formatting for handling up to 48 sector formalS 
on removable and OPtional fixed disk, 

• $peciallnterfaces adapt the 303 drive to operate with 
most common controllers which hall'e been designed to 
interface with other dri .... es. 

• Four index/sector lines can be provided 10 monitor 
index and sector data from the two disks. 

• 24QO.rpm operation and a data transfer rate of 2.5 MHz. 
• Automatic address clear for resetting address counter 

upon receipt of illegal address. 
• SO-Hz Line Frequency accommodated with a simple 

pulley change. 
• Special Paint and Name Plates-aII'ailable on quantity 

orders. 



SPECIFICATIONS 

Storage Capacity: 303/1: 24 mill ion bits. 
30312: 48 mill ion bits. 

300/1: 48 mill ion bits 
30612: 96 million bits 

Disk Configuration: 303/1 or 306/1: One Disk - eM111 removable canridge, 
3 or 6 mil lion bytes. 

303/2 or 306/2: Two Disks - One eM1l1 removable cartridge, 
3 or 6 million bytes. 
One Fixed Disk, 3 or 6 mi ll ion bytes. 

Cartridge : 5440 type. Caelus Model eM11i - All disks 14 inches in diameter with the 
removable disk cartridge enclosed in a lexan- dust cover. The cartridge is 
keyed with the drive tD assure proper operator loading. 

Disk Rotational Speed: 1500 rpm ±2% (2400 rpm optional). 

Data Transfer Rate: 1.5885 MHz (2.5 MHz optional). 

Mean Time Between Failure : 4000 hours minimum. 

Mean Time to Repair: 30 minutes. 

Periodic Maintenance : 

Head Positioning System: 

Optic.l Detent Assembly : 

Access Time: 

Under normal operating conditions using a Caelus eM 11 1 cartridge or equivalent. 
periodic maintenance is limited to seml-annual head cleaning and an annual 
service of the air filter. 

Voice coil (linear motor) with closed loop servo utilizing OPtical positioning. 
Model 306 is temperature compensated. 

Electro-optical device eliminates wear and all adjustments. Accurately locates 
and locks on to any of 204 or 408 tracks 00 the disk. 

Model303{303FA Model 306 
(including head se"ling time) Track-to-Track : 1419 milliseconds 11 milliseconds 

Air Filtration : 

Data Reliability : 

Average: 60/35 milliseconds 40 mil1iseconds 
MaICimum: 85160 milliseconds 70 milliseconds 

All drive air passed through a 5OO-square-inch filter to remove particles 
greater than 0.3 microns. The disks are purged with filtered air at a rate of 
25 cubic feet per minute. 

Recoverable (soft) errors: 1 x 10 10 
Unrecoverable (hard) errors . 1 x 10 12 

Power Requirements: 120 volts :110%, 60 Hz :1: 1%. Voltages from l OOv to 240... can be selected by 
a transformer tap change. (50 Hz optional) 

Electronic Packaging: TIL compatible. 

Operational Environment: Temperature Range:5O"F to 104-F. 
Relative Humidity : ' 0 to 80% at a wet bulb temperature of 85Df. 

Brush-cleaning Cycle : Replaceable brushes sv.-eep each disk to remove dust or loose contamination 
during start-up cycle and Prior to loading the heads. 

Emergency Head Retraction : The heads automatically retract to their "home" position in case of a line 
power failure. 

Safety Interlock: The cartridge is " locked" into position preventing accidental operator damage 
while in operatioo or during a line power failu re. The drive will start only with 
the cartridge properly in place. 

Shipping or Storage Environment: Temperature Range: -4o-f to l 5O"F. 
Relative HumiditY: 10 to 90%. 

Physical Dimensions : Height: 
Width . 
Depth: 
Weight: 

8.75 inches 
17.60 inches 
26.50 inches (less front face) 
75 pounds (less slides) 



Front 
Fo<. 
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Fixed Disk 
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Heads linear Motor 

Electronics 
Board 
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L-~. ~,-~--~-~--~ ___________ ~~.~lll .~L~ ____ ~U 

L Air Filter + 

Power 
Supplv 

INTERFACE DATA 
CONTROLLER 

Input 

Unn Select 

CylInder Address 

DISk Select 

Head Select 

Cyhnder Seek 

Address Clear 

200 TPI Ifldlcallon 

Wrrte Enable 

Track Offset (opllonlll1 

Read Enable (optional I 
Write Dalll, Oouble 
Frequency (NR Z opllonal l 
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Dr.ve Ready 

Seek Complete 

Ungated Seek Complete 
Read Data, Double 
Frequency (NRZ opt.onal) 
Data Clock (opt.onall 
Indel! (I hne stBfldard, 

20pt.onal) 
Seclor 11 hne slafldard, 

20pllonal) 
Seclor Address lopllonall 

Seek Incomplele 

Wote Intub'l 

Air Intake 

Cross section of 303 Oisk Cartridge 
Dnve showing removable disk cartridge 
above and fixed disk below. 
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EIDID CAELUS SERIES 200 DISK DRIVE 

FEATURES 

o 24,48, OR 96 MEGABIT STORAGE 
o FRONT LOAD ING DISK CARTR IDGE 

o LOW POWER CONSUMPTION 
o 40 MI LLiSECOND ACCESS T IME 
o VO ICE CO l L HEAD POSITION ING 

o TEMPERATURE COMPENSATED 

o OPTICAL DETENT 

o CLEAN AIR FI LTRATION SYSTEM 



The front·loading 200 Series is big in performance and 
design flexibility, has significantly faster access times and 
up to 96 million bit Storage capacitY; yet, it's small in size 
(only ay. inches high!) and small in price too. when com
pared feature for feature with the competition. 

Faster access times mean faster throughput. In the 
design of the 200 Series. Caelus has cut the average access 
time nearly in half - from 60 to 40 miUiseoonds. Data 
reliabilitY of 1 x 1012 provides performance with unsur· 
passed value. 

The 200 Series interfaces with aU commonly used mini· 
computen. and is designed to provide total system storage 
capacities up to 384 million bits by daisy-dlaining up to 
four drives. In fact, you can interchange any 200 Series 
with any Caelus disk drive (Model 103,203,206.303 or 
306) without worrying about special interfaces. controllers 
or software. This allows an infinite number of combi-

CHARACTERISTICS 

Model 203 
The 203/1 Disk Cartridge Drive uses thesingle removable 

CMI·HD magnetic disk cartridge with mass random access 
storage of 24 million bits. In all other respectS. the 203/1 is 
identical to the 20312. As an add-on feature, the storage 
capacity of the 203/1 can be doubled on site to 48 million 
bits with the field addition of the single fixed disk. 

The 203/2 Disk Cartridge Drive has two disks which pro
videa total mass random access storage of 48 million bits. 
One disk is fixed. ideally suited for storage of system resi
dence or other program data. The second disk is the re
movable Caelus CMI-HD (2315 type) cartridge that offers 
infinite off-line storage. 

ACCESSORIES 
• Clean air replacement filter for clean air filtration system. 
• Cleaning Kit that includes all items required 10 clean 

heads and disks. 
• DTU·1A Standard Drive Test Unit mounted in briefcase. 

Provides the controls and indicators for head positioning 
and check.ing read/write operations of the drive. 

• DTU·2 hand-sized Test Unit used for head positiooing. 
and activating read and write enable. 

• Fixed Disk Conversion Kit for upgrading the 203/1 or 
206/1 to a 203/2 or 206/2. 

• Fixed Disk Replacement Kit contains the disk. nyloo 
glove, retaining rings and instructions for replacing 
the fixed disk. 

• Tool Kit contains all tools required for drive parts 
replacement. 

nations to achieve the exact amount of storage require(' 
The 200 Series is simple to operate. tool There are 

twO switches: "main power"' and "stan/stop." A "wrIt 
inhibit" function prevents accideotal writing over data 
and a safetY interlock prevents removal of a disk cartr 
while the drive is running. 

A clean air filtration system, similar to that used 
large drives, allo'NS the Caelus 200 Series to operatevirr 
error·free in almost any environment office, assembl" 
area, manufacturing,laboratory, you name it. The $\' . 

circulates air through a 500-sQuare·jnch filter removir
particles larger than 0.3 microns. 

ReliabilitY. economy and ease of maintenance addf 
Caelus' experience in designing and manufacturing d r. 
make the 200 Series a value-pac.ked member of our 
drive family. 

Model 206 
The Model 206/1 utilizes the advanced 200-track· 

per·inch {TPI)(2315 typel Caelus CMI disk cartridge 10 
provide storage of 6 million 80bit bytes. Model 206n 
doubles the storage capacitY to 12 million bytes by USif 

the same front-loading CMI cartridge along with a 200-
fixed disk. The fixed disk can be added to the unit in 
minutes on-site. Thus, storage capacity can be added in 
stageS as system growth and added applications dictate. 

An important feature is Dynamic Temperature Com· 
pensation that allows ready condition to occur in less th. 
15 minutes. The average ready condition is reached in less 
than 3 minutes. 

OPTIONS 
• Data FormattIng OPtion Boards-various board config

urations available to accept double frequency or NRZI 
input data. and provide double frequency or NRZI outPut 
data and clock. Sector counting output also available. 

• Daisy-dlain operation allows up to four drives to be con
nected to operate in serial (daisy-dlain) configuration. 
Interconnecting cables and terminator block available. 

• Input/Output connector or cable with connector 
available. 

• Sector Formatting for handling up to 48 sector formats 
on removable and OPtional fixed disk. 

• Special interfaces adapt the 200 Series drive to operate 
with most common controllers which have been designed 
to interface with other drives. 

• Four index/sector lines can be provided to monitor and 
sector data from the twO disks. 

• 2400-rpm operation and a data transfer rate of 2.5 MHz. 
• Automatic address clear for resetting address counter 

upon receipt of illegal address. 
• 5O-Hz Line Frequency accommodated with a simple 

pulley change. 
• Special Paint and Name Plates - available on quantity 

orders. 



• 

CHNICAL SPECIFICATIONS 

Storage Capacity: 203/1: 24 million bits. 
203/2: 48 million bits. 

206/1: 48 million bits 
200/2: 96 million bits 

Disk Configuration: 203/1 and 206/1: One Disk - CM I-HO removable canridge, 
3 or 6 million B-blt bytes. 

203/2 and 206/2: Two Disks - One CMI·HD removable cartridge, 
3 or 6 mi llion 8-bit bytes. 
One fixed disk, 3 or 6 million 8-bit bytes. 

Cartridge: 2315 type. Caelus Model CMI·HD - All disks 14 inches in diameter enclosed 
in a Lexan. dust cover. 

Oisk Rotational Speed: 1500 rpm t2% (2400 rpm optional). 

Date Transfer Rate: 1.5885 MHz (2.5 MHz OPtional). 

Data Reliability : 

Head Positioning System: 

OPtical Detent Assembly : 

Access Time: 
!including head settling time) 

Recoverable (softl errors: 1 x 10' 1;1 
Unrecoverable (hard) errors: 1 x 10" 

Voice coil (linear motor) with closed loop servo utilizing optical positioning. 
Model 206 is temperature compensated. 

Electro-optical device eliminates wear and all adjustments. Accurately 
locates and locks on to any of 204 Of 408 tracks on the disk . 

Track·ta-Track 
Average : 
Maximum: 

Model 203I203F A Model 206 
1419 milliseconds 11 milliseconds 
00/35 milliseconds 40 milliseconds 
85/60 milliseconds 70 milliseconds 

Safety Interlock : The cartridge is "locked" into position preventing accidental operator 
damage while in operation during a line power failure. The drive will 
start only with the cartridge properly in place. 

Air Filtration : AU drive air passed through a 500-square·inch lilter to remove particles 
greater than 0.3 microns. The disks are purged with filtered air at a rate of 
25 cubic feet per minute. 

Power Requirements: 120 volts t l O%, 60 Hz tl%. Voltages from lOOv to 240.... can be selected 
by a transformer tap change. (50 Hz optional). 

Electronic Packaging: TTL compatible. 

Operational Environment: Temperature Range. 
Relative Humidity: 

5O-F 10 1 Q4"F 
10 to 80% with maximum wet bulb 
temperature 01 850f 

Emergency Head Retraction: The heads automatically retract to the "home" position In case of a line 
power failure. 

Mean Time Between Failure: 4000 hours minimum. 

Mean Time to Repair: 30 minutes 

Periodic Maintenance : Under normal operating conditions using a caelus CMI·HD cartridge or 
equivalent, periodic maintenance is limited to semi-annual head cleaning 
and an annual service of the air fi lter. 

Shipping or Storage Environment : Temperature Range. -4O"F to 15O-F 
10 to 90% Relative Humidity " 

Physical Dimensions: Height. 
Width . 
Depth : 
Weight: 

8.75 inches 
17.60 inches 
26.50 inches (tess front face) 
84 pounds (without slides and disk cartridge) 
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Emm 

erma is a $100mlllion NYSE listed company that does business!" a wide 

range of computer OEM markets. It was founded in 1961. and has since 

established itself as a major supplier of memory to industry. and a leader in 

technological innovation. EMM made a major financial commltlment 

to vertical integration, providing a high level of control in its manufacturing 

process. The result: exceptional performance and reliability. 

EMM manufactures its own memory cores and NMOS Static RAMs that are 

utilized in a wide range of memories, including several military products. 

EMM is one of the largest producers of NMOS RAM in the U.S .• and 
manufacturer of the fastest static RAMs available. EMM produces, under the 

Caelus brand name, an entire line of disk drives that are sold as OEM 

products, and integrated with our microcomputers. 

Mititary and commercial microcomputers and a full line of minicomputer 

add-in memories are other products produced by EMM. Our microcomputers 

cover the spectrum from low-end OEM systems, to completely standalone 

units for business and scientific applications. The company also manu

factures a full line of IBM 360/ 370 add-on memories forthe end-user market . 

EMM is financially sound and technologically innovative and we're 

commlt1ed to computer solutions. We have the resources. We have the tech

nology. We have the experience to meet your needs. 



Emm 
DISK EXECUTIVE SUMMARY 

The Disk Executive System {DE X) provides necessary support for Enhanced 
BASIC and assembly language programming. The support is divided into 
three categories, each of which uses the 1/0 subsystem of DEX. The three 
categories are system commands, debug commands, and file commands. 
DEX can support up to 40 Mbytes of memory. DEX completely frees the user 

from tedious disk bookkeeping and I/O operations to provide a significant 
boost to programmer efficiency and system throughput. The commands 
shown below do not describe the qualifiers to each command, which pro· 
vide great flexibility. Examples in the 1/0 section, however, are typical of 

all commands. 

SYSTEM COMMANDS 
System commands enable assembly language program editing , assembling , 

and loading. 

B 

R 

J 

W 

E 

A 

Bootstraps DEX int0c..m=om=o~ry.:." ___________ _ 

_______ R_o_a_d_' _a_ named program inlo m::o::m::o::ry~w~i::.'h~ ___ _ 

_______ -"0,," :..'0"'1, if desired. 

________ A_S_'-'ign physical 110 devices 10 ::'o~g:::ic:.:a::' ::"::O~ _____ _ 

devices. 

Writes a named program to a Cd::i'..:k_"::'oc.." _______ _ 

Allows editing of a named disk file. 
------

_____ Assembles a named disk"~f::ile::" ___________ _ 

Files may be either hex or binary, but they must be specified. The load 

address of a file is made an integral part of the file by DEX. Upon loading a 

program, DEX displays the load address for execution. 



Emm 
DEBUG COMMANDS 

Debug commands provide for control 01 the CPU and memories to aid as· 

sembly language programming. 

..... ''0 Usl' 
............. ~c~o~ ........................ ~~ .................................. ~, 

D Displays a block of memory. 

S Change a value in memory. 

x 

F 

M 

H 

G 

Examine and, If desired, modify the contents 

of any CPU register. 

Examine and. \I desired, modify the conlents 

01 an 110 register. 

Fill a block of memory with a specified byte. 

Move a block of memory to a new location. 

Provides the hex sum and difference of two 

Inputted values. 

Go to a specllled memory location and ex&

cule. Allows the setting 01 breakpoints. 

FILE COMMANDS 
Fi le commands provide for disk support. They also provide for the generation 
of paper tapes and listings. 

c ________ D_;':.:pc::1ay the disk fI1e catalog. 

_______ ~R~e~n~a=me a disk file. 

Transfer a hex disk lile to a new disk tile. 
-------

N 

T 

U Transfer a binary disk file to a new disk file. 
--

List a file. ___________ pv ________________ ~~~ 

Write a disk sector. 
G -------------R~.~.~d-a:..disk sector. 

-

! 

\ 

-

-

1 
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In managing named disk files, OEX generates all necessary catalog infor

mation as well as address pointers. DEX does not necessarily write a file 
contiguously. This non-contiguous write is done to maximize packing density 

on the disk. Each disk allocation unit points to the next allocation unit in 
the lile. 

I/O SUPPORT 
DEX supports four logical 1/0 devices, each of which can be several different 
physical devices. This allows great flexibility in use. 110 services are avail

able to user programs via CALL commands. 

FILE FUNCTIONS 
The following file functions are provided by the 110 subsystem and are avail

able to the user: 

CREATE 

OPEN 

READ 

WRITE 

GET 

PUT 

CLOSE 

Establish a disk file. 

Open a disk liIe for use. 

Access the next record In a file. 

Write the next record In a ~fI~le::.. ___________ _ 

Get the next character from a record. 

Write the next character to a record. 
-----C:c,-o-se-.~disk file. ----------
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PERIPHERALS SUPPORTED 
Character by character 110 services are provided for: 

Console input 
'---

Console output 

Reader input 

Punch output 

List output 

To provide for these services, the lI D system recognizes four logical 110 
devices. 

C 

R 

p 

L 

logical console device. Input and output 

Logical reader device, input only. 

logical punch device, output only. 

________ Logical l ist device, output only. 

Five different physical devices plus a "null " device are supported by DEX. 
These physical devices are: 

T 

C 

L 

P 

Do 

N 

Teletype (ASA-33). 

_____ TIV compatible CRT (lear Siegler ADM-.3A). 

Line printer (Centronics 700). 

Paper tape reader/ punch (REMEX 5120). 

________ Disk drives 0 through 15 {Caelus 203 o~'~206.:..::I:.-. _____ _ 

______ Null (no input or output). 

Physical devices may be dynamically assigned to logical devices as follows : 

OE.,,\CE. OE.,,\CE.S 
\..OG\CJ\\" ~'r\'fS\C~\.. 

C 

R 

P 

L 

T, C, Batch' 

T, P, Dn, N 

T, P, On, N 

_______ T.::,-=C::.:, L, Do, N 

• Batch defines the logical console device to also be the A and L devIces. 

. 
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~x COMMAND STRUCTURE 

Some examples of the use of DEX commands are presented here to demon
stra te the flexlbilily and ease of use of the software. 

List ASCII file "ABC" on the CRT 

V ABC.lC 

List ASCII file "ABC" on the line printer. 

VASe 

Load binary program " DEMO" 

AB. DEMQ,O (User) 

40B7 (DEX prints start address) 

Execute "OEMO" 

G4DB7 

Assemble tile "SOURCE" to file " OBJECT" and save the assembly listing on 

the disk as " LIST." 

A SOURCE, OBJECT, LIST 

Transfer binary file " OBJECT" to the fixed disk. 

T OBJECT, OBJE:.:C~T:..:/D:..:' _ _ 
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Enhanced BASIC Summary 

Enhanced BASIC is a powerful , commercially oriented version of BASIC·. 
designed for the EMM SYSTEM 800 standalone computer system. While com

mercially oriented, Enhanced BASIC retains a complete sCientific math 
library, double precision accuracy and the ability to CALL specialized as
sembly language subroutines. Enhanced BASIC is supported by a disk exec

utive system (DEX) that provides both sequential and random access disk 
file operations, as welt as formatted and unformatted 1/ 0 10 the peripherals . 

• BASIC is a trademark of Dartmouth College. 

STRING FUNCTIONS 
Enhanced BASIC can manipulate strings up 10 255 characters in length. A 

highly sophisticated set of string commands are provIded. 

+ 
LEFTS 

RIGHTS 

MID$ 

5TR$ 

VAL 

ASC 

CHRS 

Concatenate strings 

Select the n leftmost characters 

Select the n rightmost characters 

Select n characters with In a string 

Converts the numeric argument into a 

string 

Converts the string argument Into 8 number 

Returns the ASCII numeric value of the ---
first character of the string argument 

Returns the ASCII equivalent of 8 numeric 

value 

LOGICAL OPERATORS 
Enhanced BASIC has a complete set of logical and relational operators that 

allow complex logical decisions In single statements. Including logical state

ments within a logical statement is allowed and greatly enhances the sophisti
cation of the software. 



A= B 
---

<> 
> 
< 

> 
< 

AND 

OR 

NOT 

THEN 

ELSE 

If A equals 8 
---

If A is nol equal to B 

If A is greater than B 

If A is less than B 

If A is greater than or equal to B 

II A is less than or equal to B 

___ ' __ ' __ IWO or more expressions are TRUE 

11 one of several expressions Is TRUE 

II negated expression is TRUE 

Emm 

If the results of the operator(sj are TRUE, 

do what follows 

If the results of the operator(s) are FALSE, 

do what follows 

The following complex statement indicates the scope of Enhanced BASIC: 

5 IF A - B THEN (IF A C THEN PAINT " A C" ELSE PRINT " A< > C" ELSE 

PAINT "A< > S" 
-----------

BOOLEAN ALGEBRA 
Additionally, the AND, OR, and NOT can be used for Boolean operations and 
bit manipulation. For example, 4 OR 2 6. Since 4 in binary is 100 and 2 is 10, 
the OR'd result is binary 110 or 6. 

I/O 
Enhanced BASIC provides both formalled and unformatted inpulloutput. 
Formatted input is done using READ and DATA statements with data part of 
the program. Type conversion is done, if possible. to minimize type mismatch 
errors. Unformatted input is done from the CRT using the lNPUT statement. 
As many variables as desired may be input in free format with appropriate 

type conversion done. 
Full Hollerith capability is available in the INPUT and all forms 01 the PRINT 
command to make headings and prompt messages simple. The PRINT and 
LPRINT statements do normal tabbed BASIC output to the CRT and line 
printer respectively. Tabbing may be easily suppressed. The PRINT USING 
and LPRINT USING statements create a FORTRAN FORMAT statement type 
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of formatted output. Although the total list of controls for formatted output 
are too numerous to list, the following examples demonstrate the sophistica

tion of the PRINT USING: 

In the examples a "b" represents a blank space. 

Ibbl 

# and 

PRINT " I" ; A$ 

where AS = " GEORGE" 

PRINT" ' bb /!" ; AS 

where A = 12.52739 

PRINT ":::::: =" #" ; A 

where A = 1932.557 

PRECISION 

G 

bbbbG 

b12.527 

1,932.6 

Enhanced BASIC has a comprehensive computational set of instructions and 
functions as well as excellent precision. The range of values allowed are: 

STRING 0 to 255 CHARACTERS ------------------------------
INTEGER 3276810 . 32767 

.-:-:-:--------'--:c:: 
______ ::S:.:.'N:::G:::L::E:.:.P:.:.R::E::C:::'S:.:.'O:.:.N-=-______ ::6::D:.:.'G:..':.:.T:..S,:.:.E:.:.XPONENT 01 10 to the :t 38th 

DOUBLE PRECISION 

POWER 

16 DIGITS, eXPONENT of 10 to the ~ 38th 

POWER 

Number types may be changed dynamically during execution. 

MATRIX OPERATIONS 
Enhanced BASIC will allow matrices, both string and numeric, of up to 255 
dimensions. Dimensions may be changed dynamically during program exe
cution. No implied matrix operations are provided; however, the powerful 
FOR loop capability makes matrix manipulation easy to handle. 

\ 

• 

1 
• 

F 
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FOR LOOPS 
FOR loops may use any evalualabte expression for each index, and can be 
nested indefinitely. The expression may evaluate as an integer or real num

ber. Real number stepping is provided for in Enhanced BASIC. 

Emm 

JNCTIONS AND CAPABILITIES 
Mathematical capabilities and the library fun ctions afe too numerous to com

pletely list here. Some examples are: 

\lIlC1101l 
.p.~10P. lf 

O~~ 

Exponentiation 
--------,-,-' 

Multiplication 

1\ 

-----------------
I Division 

\ Integer divisIon 

SWAP Exchanges the values of two variables 

MOO,---------------:M-:od--:u-:IO- divlsion 

IF . GOTO Conditional branching 
~------------------

ON ... GOTO Branches to the I'th line number in a list 

based on the value of an expression 

IF GOSUB Jump to subrouUne 
... ----------------- ----------------------------

ON •.. GOSUB Jump to subro.:u.::ll.::ne=__ _____________ _ 

~A~B~S,--------~~~~~~~~~~~~---A~b;S~O;IU=-I.:'~a~lu:e=-------___________ _ 

ANO Random number generator 

SIN 

COS 

EXP 

SOR 
----

LOG 

Sine 

Cosine 

Naperian exponent_;a:..':..lo_n ____________ _ 

Square root 

Common logarithm ---------------------

2 



Emm 
GENERAL FEATURES 

Enhanced BASIC has a comprehensive set of system and editing commands 
to simplify program development and debugging. Some of these commands 

are: 

RUN n Start execution sillne number n 

LIST list a specified range of lines. LLIST de-
------~~------------~ 

lines the line printer 

DELETE Delete a specified range of lines 
--------~~----------~--

TRON Turns on a trace lIag ------------------------------EDIT Enters edit mode ---------------------
Inserts characters 

o Deletes characters 
---------------------------

S Finds a specified Siring 
--------~------------~-

C Changes characters -----------------------------
REM Remarks 

DEF FN User defined function 
--------~------------~~ 

INP Reads a byte from a non-standard 110 port ---------------------------
OUT Writes a byte to a non·slandard 1/ 0 port 

'-------
PEEK Reads a byte from a specified mem~o~ry:....-__ _ 

location 

POKE Writes a byte to a specified memory 10-
------------------------~ 

calion 

DISK FILE OPERATIONS 
Enhanced BASIC has the capability for both sequential and random disk 
files. All files are accessed by name and may be either binary packed or 
ASCII. Several utility commands are available: 

SAVE Saves a source liIe on disk 

LOAD Reads and executes a source file from 
----------------------~--~~ ~~~~-----

disk 

i 

! 
I 
I 

• 

• 
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KILL 

MERGE 

NAME 

USE 

Deletes any dIsk file 

Merges two disk tiles 

Renames disk Illes 

SEQUENTIAL FILES 

Emm 

Sequential files are read and written from the disk as If it were the CRT. After 
opening a file as sequential. an INPUT slatement, with the file number pre
ceding the variable list. will read the file. In the same manner, a PRINT 
command will write a liIe. The PRINT USING command will generate a for

matted file including Hollerith fields. An entire record may be associated with 
a single string va riable through the LINE INPUT command. End of liIe detec
tion allows a jump oul of an INPUT loop. 

RANDOM FILES 
Random file operations allow for the reading or writing of a specified single 

record of 8 llIe. The generation of the record pOinter must be done in the 
using program. The record pointer specifies the Ith record : Record 12, Record 

117, etc. The Disk Executive System does all the addressing necessary to 

retrieve or write this record . 
All random disk I/O operations are done through a 256 byte buffer. Simple 

commands are given to load and format the buffer. The buffer is always a 

string variable. 

PUT 

GET 

FIELD 

MKI$ 

MKSS 

MKO$ 

cv, 

Write the bulfer to a file and record 

Load the bulter from a file and record --------- ~~~~~------
Associates strings with the bulter. Similar 

----'-O'-S""FORTRAN FORMAT statement. Allows 

character by character association of the 

buffer and any set 01 string variables 
---------.: 

Converts an Integ_.:-.:e::.r.::'o:.-s:..::" ::.r:::;n::g __________ _ 

Converts a single precision number to a 

string 

Converts a double precision number to a 

string 

Converts a string to an Integer 



co ...... ~ .. o f\)~C1\Oll 

CVS Converts a siring to a single precision 

number 

CVO Converts a string to a double precision -
number 

LSET Loads a variable 10 the buffer left justified 

RSET Loads a variable to the buffer right justified 
-

DIAGNOSTICS 
To complete the Enhanced BASIC package. a comprehensive set of plain 

English diagnostics and error messages are supplied. For example. it you 
try and delete (KILL) a non-existent disk data file, Enhanced BASIC will print 
" FILE NOT FOUND." 

, 

- -
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Emm is a $100 million NYSE listed company that does business in a wide 

range 01 computer OEM markets. II was founded in 1961, and has since 

established itself as a major supplier of memory 10 industry. and a leader in 

technological innovation. EMM made a major financial committment 

to verticallnlegration , providing a high level of control In its manufacturing 
process. The result: exceptional performance and reliability. 

EMM manufactures its own memory cores and NMOS Static RAMs that are 

utilized In a wide range of memories. including several military products. 
EMM is one of the largest producers of NMOS RAM in the U.S., and 

manufacturer of the fastest stalic RAMs avaitable. EMM produces. under the 
Caetus brand name, an entire line of disk drives that are sold as OEM 

products, and Integrated with our microcomputers. 

Military and commercial microcomputers and a full line of minicomputer 

add·in memories are other products produced by EMM. Our microcomputers 

cover the spectrum from low· end OEM systems, to completely standalone 

units for business and scientific applications. The company also manu· 

factures a full line of IBM 360/ 370 add·on memories for the end·user markel. 

EMM is 'inancially sound and technologically Innovative and we're 

committed to computer solutions. We have the resources. We have the tech· 
nology. We have the experience to meet your needs. 
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S8M 

SYSTEM 800 

Cpmputer, Microprogrammed CPU with 8080 Instruction Sel, and includes: 

1) CPU option pack with power monitor and 8UtO restart, automatic program load ROM, main

tenance control panel, direct memory access (OMA) bus, vectored priority Interrupt logic. 

real-Ume clock, and precision cryslall10 to 9600 baud serial controller. 

$14,500.00 

-----------------
2) 32,768 byles stallc semiconductor memory. RAM·450NSEC cycle. 

---
3) 24·lina, BO-characler console video display with ASCII keyboard and cable (9600 baud), 

4) Serial matrix printer, 60 CPS, 10 characters per Inch, up to 132 characters per line with 

printer controller and cable. Character formation Is with a 7 X 9 matrix. 

5) 5.0 megabyte cartridge disk system, moving head (Including one cartridge dIsk) with 2.5M 

bytes of removable and 2.5M bytes of fIxed dIsk storage, with controller for four disk drives ---------
and one interconnect disk cable. 

6) Office environment desk enclosure with all electronics mounted and power distribution, 60 

Inch by 32 inch work space. 

7) Disk operating system software wIth commercial Enhanced BASIC. 

SYSTEM 800 OPTIONS 

8101 Additional 32,768 bytes of stalic semiconductor memory, RAM-450NSEC cycle. See Note 2. 

8199 Extended memory addressing, required for memory capacity above 65,536 bytes. 

8411 BI·dlreclional print option for serial matrix printer (doubles effective print speed). 

8513/ 8520 Additional 5 megabytes cartridge disk drive and interconnect cable. MaxImum four per controller. 

8601 Four port serial 110 controller RS·232 compatible with selectable baud rates from 110·9600 baud. 

8815 Office environment desk enclosure compatible with S800 desk enclosure for mounting two addi· 

tional disk drive subsystems. 

$ 985.00 

395.00 

350.00 

4,495.00 

550.00 

500.00 
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580 

SYSTEM 80 

Olsk based processing system with applicable software. System includes: 

1) CPU, Microprogrammed with 8080 Instruction Sel. option pack with power monitor and 

aulo restart, automatic program load ROM, control console, direct memory access (OMAJ 

bus, vectored priority interrupt log ic. real-lime clock, and precision crystal 110 to 9600 

baud serial controller. 

2) 32,768 byles staUc semiconductor memory. RAM-4SONSEC cycle. 

3) 5.0 megabyte cartridge disk system, moving head (includ ing one cartridge d isk) with 2.5M 

bytes of removable and 2.5M bytes of fixed disk storage, with controller for four SM byte 

cartridge disk drives and one interconnect disk cable. 

4) 7 inch chassis and power supply lor19 inch rack wilh 12 card slol capacity (two large slots 

and four I/ O slots available for customer 110). 

5) Disk Execulive System software. 

MEMORY OPTIONS 

8101 16,384 byte core memory module (650NSEC cycle) 

8102 32,768 byte core memory module (650NSEC cycle) 

8103 65,536 byte core memory module (850NSEC cycle) 

8111 16,384 byte static semIconductor memory modute (450NSEC cycte) 

811 2 32.768 byte static semiconductor memory module (450NSEC cycle) 

8113 65,536 byte static semiconductor memory module (450NSEC cycle) 

8121 16,384 byte high speed static semiconductor memory module (180NSEC cycle) 

8122 32,768 byte high speed static semiconductor memory module (180NSEC cycle) 

8310 

8300 

8320 

8301 

DISPLAY OPTIONS 

24-/ine, BO-character video display with ASCII keyboard and baud rate up to 19,200 baud. Allows 

full or half duplex operation. AU options are switch selectable. 

Asynchronous line controller with two EtA RS232-C I/O ports. Full duplex operation with jumper 

selectable baud fates to 9600 baud and full character buffering. Requires one 110 slot. 

Interconnect cable (25 ft.) between line controller and video display/ keyboard. 

Same as 8300 with fOUf EtA RS232-C 110 ports. 

• , 

'" 

8,525.00 

!lICt 

.5.00 

' 5.00 

-0.00 

,5.00 

dO.OO ) 
'65.00 

I 1.125.00 

2,025.00 

$ 1,920.00 

375.00 

50.00 

550.00 
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851 3 

8516 

8500 

8530 

8540 

852C 

0 0< -841 

840' 

842( 

8411 

• 

• 

Emm 
DISK OPTIONS 

5 megabyte cartridge disk system, moving head with 2.5M bytes of removable and 2.5M bytes 01 $ 4,500.00 

fixed disk slorage. Includes disk drive power supply. power cable, and terminator. 19 inch rack 

mountable. 

10 megabyte cart ridge disk system, moving head with 5M bytes of removable and 5M bytes of 5,800.00 

fixed disk storage. Includes disk drive power supply, power cable, and terminator. -'9:-Cin-C~h-'-'r.-C-k-----'-
mountable. 

Controller fOf 5 and 10 megabyte disk drives. Requires one large chassis slot and supports four 

disk drives. Data transfer via DMA channel at 200,000 bytes per second. 

Disk car1rldge for 5 megabyte cartridge disk drive. 

Disk cartridge for 10 megabyte cartridge disk drive. 

Daisy chain or disk drive controller cable. 

PRINTERS 

Serial matrix printer, 60 CPS, 10 characters per inch, up to 132 characters per l ine. Character for

mation is with a 7 X 9 matrix. Fully buffered. 

Printer controller for serial printer with ASCII interface, character buffer, and parallel data trans

fer. Requires one 110 slot. 

Interconnect cable (25 ft.) between printer and controller. 

SI-dlrectlonal print option lor serial matrix printer. Printer automatically seeks fastest direction to 

print next l ine based on termination posll1on of current line. When printing full 132 character lines 

this option will effectively double the through put. 

CPU OPTIONS 

950,00 

200.00 

250.00 

250.00 

$ 2,225.00 

300.00 

75.00 

350.00 

8001 Microprogrammed microprocessor with 8080 instruction set. Processor has 7 accumulators, hard- $ 995.00 

ware slack register, programmed 110, 8-level priority interrupt and DMA, and direct addressing to 

8002 

81 99 

65,536 bytes. Microprocessor cycle time is 175NSEC. 

Option pack includes, real-t ime clock, programmer consola, RS 232 or TTY current loop sarlall/O, 

power monitor and auto restart, and automatic program load ROM, (Mounting is on CPU board 

and Is not field Installable). 

Extended memory addressing option provides for addressing memory from 65,536 byles to 1,048,-

576 bytes and extends DMA addresses to 20 bits. 

285.00 

395.00 
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I/O OPTIONS 

8600 Asynchronous serial controller with two EIA AS232..c 110 ports. Full- or half-duplex operation $ 

with jumper selectable baud rates (7S, 110, 134.5. 150, 300, 600, 1200, 2400, 4800, 9600) with tull 

character buffering. Requires one 1/ 0 slot. 

8601 Same 8S model 8600 except has four EtA AS232-C 110 ports. 

8602 General purpose programmable parallel lIO controller. 48 PL compatible 1/ 0 lines which can 

be software configured lor 8, 16, or 24 bit parallel 110 . Allows for data transfers to 100,000 bytes 

per second. 

8801 

8802 

General purpose wiring board with assortment 01 14, 16, and 24 pin sockets. 

Extender board for large card, 

8803 Extender board for small 110 card. 

ENCLOSURE~ POWER SUPPLIES, & MISe. OPTIO~ 

8811 

8812 

8813 

861& 

8815 

electronic chassis with mother board and connectors lor si:c (6) large card slots. Mounting pro- S 

vided for power supply option. Chassis is 7 inches by 18.75 Inches by 15.7 Inches and Is 19-1nch 

rack mountable. 

Auxiliary I/O card cage with mounting for five (5) small I/O cards. Card cage mounts on rear of 

7' electronic chassis and provides for power and ground. Card cage Is 5.25 Inches deep. 

Power supply for one 7~ chassis and auxiHary I/O card cage. Power supply mounts in r chassis 

and provides 37 amps at + 5V, 14 amps al + 15V, and 4 amps at 15V. The power supply Is 21 .25 

inches deep. 

Office environment desk enclosure for mounting 7 chassis, au:ciliary I/O card cage, and disk 

drive. Provides for 59 inch by 32 inch work space. 

Au:ciliary desk enclosure for mounting two addilional disk drives. 

, 

, 

, 

670. 

• 

920.00 

795.00 



a 

r 

8901 

8902 

8903 

8904 
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SOFTWARE OPTIONS 

tandalone Opera!lng System for minimum standalone non-disk systems Includes: 

1) Standalone monitor. 

2) Relocatable Assembler. 

3) Source Editor. 

4) linking loader. 

115k Executive System (DEX) provides lor !JIe management of disk Illes as well as all systems 

O. Requires 32K byles 01 memory, CPU, 5M byte disk and video display/keyboard. 

9ASIC, standalone, requires 16K bytes 01 memory, CPU, and video dIsplay/keyboard. 

Jisk Executive System (OEX) with Enhanced Commercial BASIC. Requires 32K byles of memory, 

;PU, 5 Mbyte disk and video display/keyboard. 

NOTES: 

Note 1 Any of the optional model numbered equipment may be ordered 

with a System 800. 
Note 2 The System 80 and 800 semiconductor memory board may contain 

either 32K or 64K bytes. The 32K expansion option will be accom
plished by EM at the factory. Field expansion will be shipped 

as a kit of chips for customer installation. 
Note 3 All memory modules require our large chassis slot. 

OEM DISCOUNT SCHEDULE 

S 50.00 

250.00 

250.00 

500.00 

.0 discount schedule is based on unit prices of the November 1976 price list. Th.e percent,age discount appl ies 
lli eved quantity (Stalr-S1ep), As 8ach quantity level is reached, the corresponding discount Wilt apply, The lerm is 
om date of first purchase order. 

QUANTITY % DISCOUNT 

1 0 

2-4 5 

5-9 10 

10-24 15 

25-49 20 

so-up Consult Factory 
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EMM ' S 312 DISK DRIVES AS FIRST SEEN AT THE 1977 NA'rIONAL COMPUTER 

CONFERENCE . 25-76 MEGABYTES FIXED AND REMOVABLE MEDIA. 





EMM' S 312 DISK DRIVES AS FIRST SEEN AT THE 1977 NATIONAL COMPUTER 

CONFERENCE. 25-76 MEGABYTES FIXED AND REMOVABLE MEDIA . 
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IDe 

Price Drop 
Proper Capacity 
Faster Delivery 
Spare Parts 
No Warm-up 
Standardization 

Proven Technology 
Proven technology is the key. This EM M 312 is a 

self-contained, random access storage unit. It has an 
integra l power supply, logic chassis and clean air 
system. Our 312 uses onc. two or three fixed disks 
plus a removable cartridge. li s fixed disk assembly 
uses only one dedicated se rvo surface. And its disk 
carl ridge uses one of its surfaces for servo. All operator 
controls are on the front panel for easy access. 

Price Drop 4'h to I 
Cost pc r million 8-bit bytcs (Mbyte) is a typical 

measure of vuluc. And compa red to 200 track-per
inch (tpi) drives, our 312 gives you a 4 Yl to I price 
drop pcr Mbyte. 

Capacity from 25 to 305 Mbytes 
Choose what's right for you . 01 what's 'near' , 

312 capacity goes rrom 25.46 to 305 Mbytcs. 312s 
usually sell \\ith three fixed planers al 76AI MbylcS. 
But you m:.!y ordcr it with onc o r two fixed platters, 
or daisy chain up to four drives for 305 Mbytes. 
When you later increase capacity. there's nothing to 
redesign . Not evcn the cabinet. 

On Time Planned Delivery 
Fast delivery is something you've undoubtedly 

wuited fo r and anguishcd over - un less you've 
o rdered from us during the past two yea rs. Our 
reco rd over the past yea r is 95% o n time deliveries. 
Nobody else equals th is record. 

Spare Parts Overnight 
If yOU'\(.: waited fo r deliver) from 

could \\;.tit longer for spares. :'\01 

spares ship in less than 30 days. anI 
spccial request. 

Faster Service 

thcn~, you 
11 us. OUf 

\ :rn ight on 

Time drags. even for resident s.er 
components ure not access ible. 11 
" blossom" \\ith hinged po\\cr suppl 

othing is hidden. 

\ ~ 'len. \\ hen 
t,..l pO llcn ls 

n rd cage. 

311s have onl) one head to a lign 1 
Drives returned fo r service a re reb 11 

shipped in {\\ O \~ceh or less. 
Couple these benefits with o ur gr "" 

vice operation and )'ou have strong. p 
port an) time, any place. 

Zero Warm-up 
Cold cartridges on hal 312 driH.'S an: 

addrcssabl~. even with a temperature dIO", 

It's fi ve. 
ted and 

reid '\er
lie sup-

liatcl) 
lr ~OO. 

fits 
The rca\on • ., du." servo track-following systems. 

One for fh d disks. One for the cartridge. They 
eliminate pi I mn-out and temperature-position dis-
tortion at an. -rating te mperature. This dramatically 
boosts rellal l1\1,.:r the optic~ll detent approach. 

Standardi 
Down~an 

iblc \\ ith c." 
In terchan' 

31 2 rtt s all 
Srandard 

like t ht:: \ 
di sks. 

Inrerfact 
31 2 and 
cartridge 

DECK PlATE 

I)n 

,mpatibility: Our 312 can be com pm
IIcrs or 200 tpi/2200 bpi drives. 
,Ie ca rtridges; A cartridge frol11 any 

Iflvcs. 
. ..,. not exo ti c o ncs, add reliability -

. drive motor or IBM 3330- 11 type 

laribility c'(is ts bet\\cen our 
h of o ther major di sk 

Icture rs. 

-

AIR 
FILTER 



Reliability. The Whole Ball Game. 
Continental Design 

Conservathc design. proven pans. specinl fealUres. bc:llc=r 
construction. could describe II Cadillac or Continental. 3125 are 
buill .... Ith their design philosoph) . \\ (thou I their price lag. 

E3ch design consideration previousl} mentioned inherentl) and 
ddLbcmlei} adds 10 our JI:r:ll reliabilil), as do those .... hich follow. 

Rugged Construction 
Ru~gcd construction con tinues .... ith the deck plate casting. 

II's smull and ridgid. \\ Llh ani) onc level of,c!) simple machin· 
ing. This gin:s superior nccurac} over multi-level caslings. 

Our casting nonls on shock mounts inside the 312'!\ metal 
frame. So critical components are isoln ted from outside forces. 

Super Cooling 
Super cooling forces filtered air throu~h thc eh.:ctronics. 

po .... cr suppl) and disk areas. then efficient I) c"hauSIS OUI the 
back This purges the unit and increases reliabilil) . 

Easy Interraces 
With our modular design. read .... rite and logiC funClions ure 

on separate boards. '>CT\'O functions on another. CIC. This 
gives lOU ne:tibiht) for difTerent interfaces. b} replacing a 
single board 

In data rormatting, \\ rite data is synchronous .... ith the .... rite 
clock It's rccei ... ed In 'lRZ format from the controller. It', 
precompcnsuted and Inlernall) encoded to M FM rormat prior 
to .... rillng. Data is transmitted to the controller in NR7 as .... dl. 

Future Products 
Our 312 begins a new product series: :111 modula r. \\ith the 

same interfacc~ and commona lity or spa re parts. We stand 
bchind each or our products. Being multinational wi th cleven 
divisions and subsidiaries. \\e c;ln', afford not to. 

Bottom Line Benefits 
Bottom line benefits aleJuSI that J:.~ I \1 product benefits \\hich 

enhance ),our profit picture. Your rtSC31 lear's end .... ill tellthc talc. 
BUI don't wait lillthen to evaluate the 312, C"pltalizc on it no .... 
Contact our marh1ing dcp<trtmcnt ror technical sr.N.:cifications, ror 
lour nearest E~1\1 !\ales engineer. for a CUSiomer evaluation unit.. 
or, of course:. for placing lour order. 

PERIPHERAL PRODUCTS 
A DIVISION OF 

B.ECTfIONIC MEMORIES & MAGNETICS CORPORATION 

C.pad l} 
l fi'cd. I ,artridllc~ 76.&1 \Ib)tt'li 
2 fhc:d. I ClIrtndge ~,92 \lb)te5 
I filed. I c.ntnd,c 25.46 \lb)L~ 

f.l ud Dish : 18\1 lJJO.II 

Ctrt ridjlC' 
s.uo t~pe. "'llh 3330-11 dbk 

ROIt ' ion pm: 2.wo rpm 

Trt nsfn Rllt: S \tlll 

" .lnlflUlIn' 
PrcHnu-c, malntcnance I~ recommended C\c:r} 6 
mo, Mun lime bc11O«n rallures "500 hR. Mcan 
11mc 10 rCI'Jlr j() min 

Ittd Posl tionln~ 

t'l.mllnuou\ IrJck-(ollo"'ln& SC""O controlled Iincllr 
motor 

AcuSli TilM 
TrJ~"k,to-UI1O;:~ 10 m, 
,"clOlfc .IS m\ 

\IJ\lmum 65 m) 

[)C'ftsi l ) 

Tra,~~ per In.;h J70 
Rccordm, dcn~ll~ .1680 bpi 

('lMIlrot) II IlIdicl lon 
')(.l1t \tIlP slOllch. fCOId) mdlCllor. Vo nlc prole...'1 
\VoII~h mlil,,",,'or 

I'o" ff' 
AU Inlcrnalloul "n,k ph.l'ioC' \OIIIl!D &. rm:tucn, 
CIC'i JUlllablc 

.:II,l rOll_t 
Opcr-Jlm, Imlp SO"'" (IO·C) 10 IDS" r t" j"(')Vollh 
rna, ,radlcnt or 12'" (II.I"C) ~ hr 
ShlJ'f'mllcml" -oIQ'l f-JO-C) 10150'1 (65'CI 
IIUmldll) S' 10 95'\ noncondcnsing 

Rrll.blllt) 
Reco\Crllblc (soft) CHon 1 X 10 ' 
l'nrcco'crabk (hard) error)' IX 10 

Elfd ronic: l'lrktjtiftl 
rn compJllblc 

1>ta)~1 lo. rull) 
/lcl,hl 10)" (26t6 em) 
\\ Idlh 11.5" (.I" "5 em, 
I.cnjllh . 310" (7!j 7.1 em) 
WCllhl 100 II» 1"5..36 KI!I 

OPT10 ' S 

Otis) n li. "I" to.a dmC).. t 0 (:IIbln. tcmllnator 
b.urd~ 

Sor, S«torilllIO !!Ii ~OD 
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\IOIIlIl inl: ntCL or desk lop 
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PERIPHERAL PRODUCTS FOR RELEASE UPON RECEIPT 
• """"'" OF ELECTAONC ~ 4. MAGNETICS COAPOAATON 

EMM ENHANCES DISK PRODUCT LINE 

SAN JOSE, California, May 27 - EMM's Peripheral Products 

Division has introduced a combination fixed and removable media 

disk storage system for use by midi, mini and microcomputer 

manufacturers and users . 

The product designated EMM 312 has capacities of 25M- , SOM-, 

and 76 megabytes of fixed and removable storage. Multiple units 

can attain a capacity of up to 305 megabytes of storage. The 

EMM 312 has a data transfer rate of 5 MHZ, and an average access 

tjme of 35 milliseconds. 

EMM in its existing products is using IBM 3330 equivalent 

technology in very large disk files. "It is this technology that 

is being used in our 312," said Fred Wolff, division general 

manager. Wolff continued, "product using this technology has 

been manufactured since early 1975 and attained a proven quality 

and reliability record . With minor modifications it is this 

t e chnology that will apply to our 312 disk file. Volume in this 

type of product has grown steadily over the last two years and 

custome r acceptance of this technology was the prime reason for 

it be ing selected in our new family of disk products. In 1976 

we we re able to maintain a 95% on-time delivery record, with the 

ave rage deliveries being specified by customers at 30 days." 

As in the EMM family of 200 TPI products, it is not necessary 

for an EMM 312 user to go through any periods of warm-up. Users 

may apply a cold cartridge on a hot drive and immediately address 

e ither disk or cartridge. The ability of this product to operate 

o ver a 50 0 temperature variance is another characteristic. 

More .. 

1015 Timothy Drive, San Jose. Call1ornia 95133, Telephone: (408) 298· 7080 



EMM ENHANCES DISK PRODUCT LINE Page 2. 

The EMM Model 312 is a self-contained random access storage 

unit with power supply, logic chassis and clean air system as an 

integral part of the unit. Options exist for the use of two or 

three fixed disks plus a removable disk cartridge . The fixed 

portion of the disk requires only one dedicated servo surface and 

requires only one surface of the cartridge for servo writing . For 

convenience , all operator controls are on the front panel . EMM's 

Model 312 will be offered in rack mount or desk top configurations 

and will be interface compatible with products of other major disk 

cartridge manufacturers . 

The family of 312 products is completely field upgradable to 

a maximum of 76 megabytes of storage. 

The EMM 312 (three fixed disks plus one cartridge receiver) 

sells for $6,400 in single unit quantities. Volume prices are 

available on request. Evaluation units are scheduled for November 

deliveries. 

A prototype, in full dress, will be at the NCC Booth 1493. 

-000-

CONTACT: H. Jack McLaughlin 

(408) 298 - 7080 

(Photos Enclosed) 
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TECHNICAL SUPPLEMENT 

EMM ' S ENHANCED 312 DISK SYSTEM 

Zero Warm-up is a function of the 312 ' s dual servo track

following systems. One for fixed disks. One for the cartridge. 

Because a head follows its intended track (instead of ridgidly 

opposing it at a right angle) problems from platter run-out are 

elimina ted. 

And because 312 heads use no external reference for position

ing (optical detent), temperature differences do not affect accurate 

head position or operation at any operating temperature . 

Only One Head Alignment: There's only one head to align, vs 

Trident's five heads. This is done by simply applying a CE pack 

to the removable media's top surface . 

3330 Technology: Disks are interchangeable IBM 3330-11'5 

disKs, with 5440 cartridges at 12.73M bytes per surface. Fixed 

disks are double sided, oxide coated IBM 3330-11 types. 

Other Specifications: 

305. OM bytes; 

76.4M bytes; 

50.9M bytes; 

25.5M bytes; 

2400 rpm 

370 

4-drive daisy chain, 

3 fixed, 1 cartridge 

2 fixed, 1 cartridge 

1 fixed, 1 cartridge 

Rota tion Speed 

Tracks Per Inch 

4680 bpi Recording Density 

optional 

50 Hz Line Frequency, optional 

Soft Sectoring up to 128 sectors 

UI 
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Emm CAELUS SERIES 300 DISK DRIVE 

FEATURES 

024,48, OR 96 MILLION BITS STORAGE 
o TOP LOADING DISK CARTR IDGE 

040 MILLISECOND ACCESS TIME 

o<P' 

/ 

o AUTOMATIC BRUSH CLEANING CYCLE 

o CLEAN AIR FILTRATION SYSTEM 

o UNIVERSAL POWER SUPPLY 
o TEMPERATURE COMPENSATED 

o VOICE COIL HEAD POSITION ING 

c-

mE HORSON C MPANY 
625 l IT 

IIIOOrmJN VIEW, CA.. ~J 
, 1tOICE 9&1 tJOO 



The Series 300 disk drives approach "big" drives in 
storage capacity, yet are only 8% inches highl Oaisy-dlain 
four drives and you have up to 384 million bits storage 
capacity. This big storage capacity along with big features 
like new fas ter access times ma'(e the 300 Series a big value 
at small system prices! 

Faster access times mean faster throughput. Caelus has 
cot the average access time nearly in half-from 60 to 40 
milliseconds. Data reliability of I x 1012 provides perform
ance with unsurpassed value. 

The 300 Series interface with all commonly used mini· 

CHARACTER ISTICS 
The series 300 d isk drive cootains a clean air filtratlOft 

system that allows it to operate virtually error·free in aimoSI 
any environment · office, assembly area. manufacturing. 
laboratory, you name it. The system circulates air through 
a 5OO-square·inch filter removing particles down to 
0.3 microns. 

Mod.1303 
The 30311 Disk Cartridge Drive utilizes a single removable 

CMIII (5440 tYpel magnetic disk cartridge with mass 
random access storage of 3 million 8-bit by tes. In all Other 
respects, the 303/1 is identical 10 the 303/2. As an add-on 
feature, the storage capacity of a 303/1 can be doubled on· 
sile to 6 million by tes by the addi tion of a Single fixed disk. 

The Model 303/2 Disk Cartridge Drive has two disks 
which provide a total mass random access storage of 6 mil· 
lion 8-bit bytes. One disk is fixed, ideally suited for storage 
of system residence or other program data. The second disk 
is a removable Caelus CM III Disk Cartridge (5440 type). 
This disk caruidge is mounted and removed from the top 
of the drive simi lar to System 3 drives. 

ACCESSORIES 
• Clean air replacement fi lter for clean ai r filtration system. 
• Aeplacement cleaning brushes for brush cleaning system. 
• Cleaning ki t that includes all items required to clean 

heads and disks. 
• DTU·1A Standard Drive Test Unit moun ted in briefcase. 

Provides the controls and indicators for head positioning 
and checking read/write operations of the drive. 

• Fixed Disk Conversion Kit for upgrading in the field to 
a dual disk drive. 

• Fixed Disk Replacement Kit contains the disk, 
retaining rings and instructions for replacing the 
fixed disk . 

• Tool Kit contains all tools required for drive parts 
replacement. 

computers, In fact, you can interchange the « series with 
any ~us disk drive (Model 103.203.206 303 or 3(6) 
without worrying about special interfaces ) tlers, or 
software. This allows an infinite number ' inations 
to achieve the required storage. 

Itches: Operation is simple tool There are onho t 
"main power" and "startlstop." A "wn 00 I' 
prevents accidental writing Ovel data. and a 
prevents removal of a disk canridoe wh11e I 

running , 

" function 
lOterlock 

Model 306 
The Moclet 30611 uses a Caelus CMIII (544 

movable disk cartridge. With 200-track per. 
capacity. 10 provide storage of 6 millIon 8-h t 
'JfXj/2 doubles the storage capacitY to 12 mill 
using the same top-loading eM111 cartridge an:J 
200-tpi fixed disk. For even greater flexibility 
disk can be added to the 306/1 drive on-site al 
This allows addition of storage capacity as req 
meet system growth and added applications . 

" 

, re· 

The 
.. by 
",. 

"" ... 
a 

An important feature is DynamiC Temperature 
Compensation that allows ready condition to oc 
than 15 minutes. The average ready condition r 
less than 3 minutes. 

, ... 
=had in 

OPTIONS 
• Data Formatting Option Boards-various board coo fig· 

urat ions available to accept double frequency or NAZI 
input data, and provide double frequency or NAZI out· 
put data and clock. Sector counting output also cwailable. 

• Daisv<hain operation allows up to four drives to be con· 
nected to operate in serial Idaisy-dlainl configuration. 
Interconnecting cables and terminator block available. 

• Input/Output connector or cable with connector 
available. 

• Sector Formatting lor handling up to 48 sector formats 
on removable and OPtional fi xed disk. 

• Special Interlaces adapt the 303 drive to operate with 
most common controllers which have been designed 10 
interface with other drives. 

• Four index/sector lines can be provided to monitor 
index and sector data from the twO disks. 

• 2400-rpm operation and a data transfer rate 012.5 MHl. 
• Automatic address clear for resetting address counter 

upon receipt 01 illegal address. 
• 5O-Hz Line Frequency accommodated with a simple 

pulley change. 
• Special Paint and Name Plales-available on quantity 

orders. 

'. 
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SPECI FICATIONS 

Stor'98 C.pacity : 303/1 : 24 million bits. 
30312: 48 million bits. 

306/1: 48 mi llion bits 
30612: 96 million bits 

Disk Configuration: 30311 Of 306/1: One Disk - eM111 removable cartridge, 
3 or 6 mil lion bytes, 

303/2 or 306/2: Two Disks - One eMltl removable cartridge, 
3 or 6 million bytes. 
One Fixed Disk, 3 or 6 million bytes. 

Cartridge : 5440 type, Caelus Model eM 11I - All disks 14 inches in diameter with the 
removable disk cartridge enclosed in a Lexan. dust cover. The cartridge is 
keyed with the drive to assure proper operator loading. 

DI.k Rotational Speed: 1500 rpm 1:2% (2400 rpm optional). 

o,ta Trlnder Rite : 1.5885 MHz 12.5 MHz optional). 

If. Time Between Failure : 4000 hours minimum. 

Me.n Time to Repair : 30 minutes. 

Ptfiodic Maintenance: 

ad Positioning System : 

IIC:" Detent Assembly : 

Access Time: 
mg head settling time) 

Ai, Filtrltion : 

Under normal operating conditions using a Caelus eM 1I1 cartridge or equivalent, 
periodic maintenance is limited to semi-annual head cleaning and an annual 
service of the air filter. 

Voice coil (linear motor) with closed loop servo uti lizing optical positioning. 
Model 306 is temperature compensated. 

Electro-optical device eliminates wear and all adjustments. Acc\Jrate1y locates 
and locks on to any of 204 or 408 tracks on the disk. 

Model 303I303FA Model 306 
Track-te-Track ; 
Average: 
Maximum: 

16/ 12 milliseconds 
60140 milliseconds 
95nO milliseconds 

12 milliseconds 
40 milliseconds 
70 milliseconds 

All drive air passed through a 5OQ.square-inch filter to remove particles 
greater than 0.3 microns. The disks are purged with filtered air at a rate of 
25 cobic feet per minute. 

Recoverable (soft) erro,-, : I x 10 10 

Unrecoverable (hard) erro,-, : 1 x 10 12 

Power Requirements : 120 volts ±I{)%. 60 Hz 11%. Voltages from 100.... to 240v can be selected by 
iii transformer tap change. (SO Hz optiOl1al) 

Electronic Packeging : TIL compatible. 

Operational Environment : 

Brush-c:leaning Cycl.: 

Emtr"ncv Head Retraction : 

Temperature Range : 5O'"F to 104-F. 
Relative Humidity . 10 to 80% (non-condensing). 

Replaceable brushes sweep each disk to remove dust or loose contamination 
during start-up cycle and prior to loading the heads. 

The heads automatically retract to their "home" position in case of a line 
power failure. 

Sef.ty Interlock : The cartridge is "locked" into position preventing accidental operator damage 
while in operation Of" during a line power fai lure. The drive will start only with 
the cartridge properly in place. 

Shipping or Stor. Environment : Temperature Range -4O-F 10 l5O"F. . 
Relative HumiditY . 10 to 90% (non-coodensrng). 

Physice' Dlm.nsions : Height. 8.75 ir'lChes 
17.60 inches Width . 

Depth : 
Weight : 

26 or 27.5 inches (less front face) Model 306 
84 pounds (less slides and disk cartridge) 
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Removable Disk Hoad. Linear Motor 

r~~~ __ _ ~ E. Electronics 
Board 

INTERFACE DATA 
CONTROLLER 

Input 

Unit Select 

Cylinder Address 

Disk Select 

Head Select 

Cylinder Seek 

Addreu Clear 
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emm CAELUS SERIES 200 DISK DRIVE 

FEATURES 

o 24,48, OR 96 MEGABIT STORAGE 
o FRONT LOADING DISK CARTRIDG E 
o LOW POWER CONSUMPTION 
o 40 MI LLiSECOND ACCESS TIME 
o VOICE COl L HEAD POSITION ING 

o TEMPERATURE COMPENSATED 

o OPTICAL DETENT 
o CLEAN AIR FI LTRATION SYSTEM 



The front·loading 200 Series is big in performance and 
design flexibility. has significantly faster access times and 
up 10 96 million bit storage capacitY; yet, it's small in size 
(only 8~ inches high!) and small in price too, when com· 
pared feature for feature with the competition. 

Faster access times mean faster throughput. In the 
design of the 200 Series. Caelus has cut the average access 
time nearly in half - from 60 to 40 milliseconds. Data 
reliabilitv of 1 )( 101 2 provides performance with unsur
passed value. 

The 200 Series interfaces with all commonly used mini· 
computers and is designed to provide total system storage 
capacities up to 384 million biu by daisy-chaining up to 
four drives. In fact. you can interchange any 200 Series 
with any Caelus disk drive (Model 103. 203, 206, 303 or 
3(6) without worrying about special interfaces, controllers 
or software. This allows an infinite number of combi-

CHARACTERISTICS 

Model 203 
The 203/1 Disk Canridge Orive uses the single removable 

CMI·HD magnetic disk cartridge with mass random access 
Storage of 24 million bits. In all other respectS. the 203/1 is 
identical to the 20312. As an add-on feature, the storage 
capacity of the 203/1 can be doubled on site to 48 millioo 
biu with the field addition of the single fixed disk. 

The 200n Disk Cartridge Drive has two disks which pro
vide 8 total mass random access storage of 48 million bits. 
One disk is fixed. ideally suited for storage of system resi· 
dence or other program data. The second disk is the re
movable Caelus CMI-HD (2315 type) cartridge that offers 
infinite off-line storage. 

ACCESSORIES 
• Clean air replacement filter for clean air filtration system. 
• Cleaning Kit that includes all items required to dean 

heads and disks. 
• DTU·1A Standard Drive Test Unit mounted in briefcase. 

Provides the controls and indicators for head positiooing 
and checking read/write operations of the drive. 

• Fixed Disk Conversion Kit for upgrading the 203/ 1 or 
206/ 1 to a 203/ 2 or 206/2. 

• Fixed Disk Replacement Kit contains the disk. 
retaining rings and instructions for replacing the 
fixed disk. 

• ToolKit contains all tools required for drive parts 
replacement. 

nations to achieve the exitet amount of storage reQuired. 
The 200 Series is simple to operate, tool There are N11v 

two switches· "main power" and "start/stOP." A "wriH 
inhibit" function prevents accidental writing over data. 
and a safetY interlock prevents removal of a disk cartl 
while the drive is running. 

A clean air filtration system, similar to that used r 
large drives, allows the Caelus 200 Series to operate virt ..... 
error·free in almost any environment. office, assembly 
area. manufacturing.laboratOf)', you name it. The SV!t 
circulates air through a 500-square-ioch filter removi rtg 
particles larger than 0.3 microns. 

ReliabilitY. economy and ease of maintenance 
Caelus' e.ICperience in designing and manufacturing dq..,
make the 200 Series a value.packed member of our 
drive family . 

Model 206 
The Model 206/1 utilizes the advanced 200-track

per·inch (TPllI2315 tYpe) Caelus CMI disk cartridge to 
provide storage of 6 million Bobit bytes. Model 20612 
doubles the storage capacitY to 12 million bytes by usi~ 
the same front·loadlng eMI cartridge along with a 200-tPI 
fi.ICed disk. The fixed disk can be added to the unit in 
minutes on.,ite. Thus. SlOrage capacity can be added in 
stages as system grOWlh and added applications dlctau~. 

An important feature is Dynamic Temperature Com· 
pensatlon that allows ready condition to occur In less than 
15 minutes. The average ready condition is reached in less 
than 3 minutes. 

OPTIONS 
• Data Formatting Option Boards-various board config· 

urations available to accept double frequency or NRZI 
input data, and provide double frequency or NRZI output 
data and clock. Sector counting output also available. 

• Daisy<hain operation allows up to four drives to be con
nected to operate in serial (daisy<hain) configuration. 
Interconnecting cables and terminator block available. 

• InputlOutPut connector Of cable with connector 
available. 

• Sector Formatting for handling up to 4B sector formats 
on removable and optional fi.ICed disk. 

• Special interfaces adapt the 200 Series drive to operate 
with most common controllers which have been designed 
to interface with other drives. 

• Four index/sector lines can be provided to monitor and 
sector data from the two disks. 

• 2400-rpm operation and a data transfer rate of 2.5 MHz. 
• Automatic address clear for reselling address counter 

upon receipt of illegal address. 
• 5().Hz Line Frequency acoommodated with a Simple 

pulley change. 
• Special Paint and Name Plates - available on quantitY 

orders. 

, . 
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TEC HNICAL SPECIFICATIONS 

Storage Capacity: 203/1: 24 million bits. 
20312: 4A million bits. 

206/1: 48 million bits 
20612: 96 mi llion bits 

Disk Configur.tbn: 203/1 and 206/1: One Disk - CMI ·HD removable cartridge, 
3 or 6 million 8-bit bytes. 

203/2 and 206/2: Two Disks - One eM I·HD removable cartridge, 
3 or 6 million S-bi t bytes. 
One fi)(ed disk, 3 or 6 million Sobit bytes. 

Cartridge : ')'l ~ type, Caelus Model CM I·HO - All disks 14 inches in d iameter enclosed 
I a Lexan- dust cover. 

Disk Rotational Speed 1500 rpm ±2% (2400 rpm optional). 

Data Transfer Rate: 1.5885 MHz (2.5 MHz optional). 

Data Reliability: 

Head Positioning System: 

Optic.1 Detent Assembly: 

Access Time: 
(includ ing head "tUing time) 

Safety Interlock: 

Air Filtration: 

Recoverable (soft) errors: 1 )( 1010 

Unrecoverable (hard) errors: 1 )( lOU 

Voice coil (linear motor) with closed loop servo u tilizing optical positioning. 
Model 206 is temperature compensated. 

Electro-optical device eliminates 'vY88r and all adjustments. Accurately 
locates and locks on to any of 204 or 408 tracks on the disk. 

Track·to-Track 
A ... erage ~ 
Maximum; 

Model 203/203FA Model 206 
16/ 12 milliseconds 12 milliseconds 
60/40 milliseconds 40 milliseconds 
95/70 milliseconds 70 milliseconds 

The canridge is "locked" into position preventing accidental operator 
damage while in operation during a line power failure. The drive will 
stan only with the canridge properly in place. 

AU drive air passed Ihrough a 5()()..sQusre-inch filter to remove particles 
greater than 0.3 microns. The disks are purged with filtered air at a rate of 
25 cubic feet per minute. 

Power Requirements : 120 volts ±1 0%, 60 Hz :tl%. Voltages from 100... to 240vcan be selected 
by a transformer tap Change. (50 Hz optional) . 

Electronic Packaging: TIL compatible. 

Operational Environment: Temperatu re Range: ~ to lQ4eF 
Relative Humidity: 10 to 80% (non,condensing) 

Emergency Head Retraction : The heads automatically retract to the "home" posi tion in case of a line 
power failure. 

Mtan Time Between Failure: 4500 hours min imum. 

Mean Time to Repair: 30 minutes 

Periodic Maintenance : Under normal operating cooditioos using a Caelus CMI-HD canridge or 
equivalent, periodic maintenance is limited to semi-annual head cleaning 
and an annual service of the air filter. 

Shipping or Storage Environment: Temperature Range, 
Relative Humidity 

-4O"f 10 l so-F 
10 to 90% (non-coodensing) 

Physical Dimensions : Height : 
Width" 
Depth: 
Weight · 

8.75 inches 
17.60 inches 
26 or 27.50 inches (Jess front face) Model 206 
64 pounds (without slides and d isk cartridge) 



Removable CM I Cartridge Heads Linear Motor 

~~~.-. 
Front 

F." 

Fixed Disk 

Air Filter 

• aean Air Package 

Pow" 
SupplV 

Cross section of 200 Series Cartridge 
Drive showing removable disk cartridge 
above and fixed disk below. 

Air Intake 

INTERFACE DATA 
CONTROLLER 

Input 

Untt Select 

Cylinder Address 

200 TPI Indlanion 

Disk Select 

Head Select 

Cylinder Seek 

Address Clear 

WTlle Enable 

Cylinder Offl8t (optlonall 

Read Enable (opuonall 
Write Data, Double 
Frequency INRZ optlonall 

Output 

OrMRody 

Seek Complete 

Ungaled Seek Complele 
Read Data, Double 
Frequency (N RZ optional) 
Oala Clock (Opllonall 
Index (1 Ime siandard, 

2opllonal) 
Sector 11 line standard, 

2 OptiOnal) 
Sector Addrell IOPtlonail 

Seek Incomplete 

Write Inhibit 

LEGEND 

---------4----------
- 8 (100 TPI)---9 (200 TPI)--

---------4------

---------5---------

Drive 
Electronics 
Module 

DISK DRIVE 

Level 

Level 

Love' 

Level 

Level 

Pulse 

Pulse 

Level 

Love' 

Level 

Pulse 

Level 

Level 

Pulse 

Pulse 

Pulse 

Pulse 

Level 

Level 

Level 

"' .. ----- Timlng -------- COnttol -------

Emm PERIPHERAL PRODUCTS 
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1015 Timothy Drive / San Jose, California 95133 / Telephone (408) 298·7080 

D5-00200-"/16-5M 

, 



, , 

, 
• 

024 MILLION BITS STORAGE 

o DUST PROOF SEALED ENCLOSURE 
WITH FILTERED, RECIRCULATED 
AIR FLOW 

o COMPACT DESIGN - 5)\ INCHES HIGH 
WITH POWER SUPPLY 

o VOICE COl L SERVO RAMP HEAD 
LOADING 

o OPTICAL DETENT 

o LOW POWER CONSUMPTION 

The Caetus 100 Series Drive;s 
a sealed . fixed disk drive that pro
vides on-line memory for general 
purpose mini-computers and 
intelligent terminals. This con· 
venient, reliable drive does not 
require operator controls, opera
tor adjustments or preventive 
maintenance. 

The 100 Series is totally 
self-contained within a sealed. 
dust-proof enclosure that is only 

5'/. inches high, lending itself to 
rack, console or table top operation 
in almost any attitude or position. 
The sealed enclosure keeps the 
drive dust free under even the 
most adverse operating environ
ments, virtually eliminating the 
most common cause of drive fail 
ure, Le. head-la-disk interference 
due to contaminants. 

Cleaning of heads and other pre
ventive maintenance practices are 
recommended on a yearly basis. 

Human operating errors have 
also been eliminated by the abso
lute simplicity of the 103 Drive -
no operating controls or indicators. 
Just plug it in and let it run . All 
of these features contribute to a 
designed reliability of 4500 hours 
(MTBF) without failure. 



CHARACTERISTICS 

The lOOSen" Disk 0';\1115 are 
plug compatible wi th Ihelronl' 
loading 200 $eries lind th, top
loading 300 $eries Disk Cartridge 
Drives Controlle' and intedace 
,equ;'emenu lor Ihe enlire 
CHlu, fam' ly 0 1 drivt'S •• eider.. 
toea . Single configuration or 
mi"e-d d.15v chaining of up 10 
lour dn ... es is eeeomphshed with· 
out Ihe need for non·ltand.rd 
inlerf.ce cables, elC. 

Th, FIII~ Oisk Od"" il' high 
perfofm.nee. economiaol d,iye 
~ble 01 Slor.ng 24 m.llion cil ia 
bOIl 13 m.llion bytes) ul,hl,ng. 
lingl. f'lIed magnetic dISk and 
movable read/wr". heads. Dala 
is ,ecorded al 2200 bill per ,neh 

The ,nlltg'" power supplV 
contil,ns. multi-lap ,.anslormer 
Ihal perm,ts the dIll/II to be field 

adapled 10 allnand.rd ,Oltlnll' 
l.onalHne vol"ges. Lon!! fre" 
quency 0 1 50 Hz "oPtiooei " 
no eddiltonal chllge. 

• 1 • tranller rate o f 1.5 MHz 
on 204 cillD tfltCkl per each 
o f lhe 1....0 d.sk surlaces. 

SPECIFICATIONS 

N_OIT,...:'" 

Numtot' 01 s.e,on 

""-T ..... 
I,ne''''''''' tread MI1I1"", 

T'K~ 10 T'K~ 
...... r.R.ndom 
M .. , ....... 

J .OOI'.OOO"',. by,," I ....... Ihon bolSl . 
1.500 cWo .. byl"IM' uKIr. 

:10' pe' ""hce 

1<>dI_ plu, 24 _'01' ...... ~, I ....... 'd. Olt.e" 
~, ..... 
1500 rpm J.:nI. U,1 "" ;", h_no:y ...... Ioon/ 

25 mUUwcondi mplmum 
75 m,lhoeo;ondl 
125 .... 11_1:10' " K lr.tI 

R_.~ I ... h l ,"Orl 1 • 10' 0 
Unt..,_abIt C".fdl ... or. 1. lOll 

_ !>",'bon • .., SV...... V_ , <;001 H ..... ' fI\OlO<l ..,.11 dCKed 1000 _ u •. I,z,,,,. 1._ 1>OI,lIon If_ .. 
.-.d .. ..,"O-opllC ... d,uoo' 

E ..... oencv H_ HeadI .Utom.tle.lly '.IF";-' to h_ Poohlor'l 
R" • ..".on In c_ of Ih .. po_ '.lIur •• 

Mean Tome 8 •• _ 4!500 hours minimum 
F .... u •• 

""lOCk Malnttnance C'-MlnR 01 hMdf .... d dl.k • ..,d om.. 
minor pr ....... t1_ .... n~."c .. p • ..,dc .. 
... r.com .... nMd on .. y .. rly Kh'du'-. 

Cool .", Conwc,,,," 

"-. A_"_II 111 ..... 11 J. '''''. 60 Hz.L I"'. 

()pe. ... "9 Envo ........... ' 

VQI'If9tIo!rom 100".0 "'''''", oei.e,abI. "'" ._ 
00',.._''' ..... 00 ..... 150 H.ap'oonaIl 

T .. nPtn'ut.R.... 5(JOF 10 l000F 
AtI.I,...., Hutnod,ly 10 to 80. (non..:ond.twlnR). 

510_",,_5'00.,. 
E ...... ontnenl 

TIIfOOt'.'u .. R .... 
R ... ' .... HumodOly 

PhvOlUll 0 ......... _ 
o.pti>: 
H • .,t: 
Width: 
Wtlgh1: 

o 0 
· 40 F to 150 F 

10 to 90. Inon..:onden.JngJ 

215.50 Inc .... 11_ I/ O COY")' 

5.25 Indo. 
17.50 Inches fie" .llIk). 
33 pounds fI_ .lIdel 

ACCESSORIES 
• DTU·1A Q,;vt!Test Un .. 

mounted in an attache case. 
Provides Ihe con1rols and 
indiul 0<1i for head POSIUOOIng 
and checking .eadfWfl!, opel
lu ians o ll he drivt!. 

OPTION S 
• Oat1iy-cha," opera t ion allows up 

10 lour d"ves to be connected 
10 operale .n s,,,al h:l.:lOIy-chao n ' 
conlogu.tllon. Inlerconnect.ng 
cables and lerm.nator block 
:IY.)Uable. 

• Input/Output connector or cabl, 
WOIh connector aVil.labl • . 

• SecIOr form,u,f1.IJ 10' h.ndlong 
UP 10 32 1.eC10. lormln. 

• Spec,., inlerlaces lIdiIPl Ih. 103 
Oroy, 10 op ... a" Wl1h mou 

INTERFAC E DATA 

CONTROLLER 

Inpu t 

f .. fiI Heed SelecT 
loc>non.l l 

H", $elK' 

C>,h..o. SM~ 

'SVoho 
h .. "" ..... on Il0l'-1 

ANIle ..... . 
1000hOo .... ' 

common conlrollers which have 
ben desIgned 10 int.rlac. Wl1h 

olher d"vtI. 
• SO·Hz line frequency KCOmmo· 
dll~ wI,h I s.mple pulley 
change. 

• Spec.11 nlHTle pl.) .,s aya.labl, 
on QUanlltV orders 

DISK DRIVE 

4 
8 

W",. 0.1 • • 
00<.tbI. F,~ 
INRZ OP • .."...I 

--------
Outpu l 

Or .... R.-t\I 

5H~ CompI". 
R.~ Da,. 
00ubI. FfeQ ... no:y 
CNRZOP'_' 

0.'1 Cloc.lr. 
/01>10_' 

, ... 
LEGEND 

"". 

0.. _ _ ___ T.m."II __ _ _ _ _ Con'.01 ____ _ 

E mm ~D~~"I!!'!~~~~o<,!~e~~!!~ 
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Emm 2003 DISK SUB-SYSTEM 

The EMM 2003 DISK SUB-SYSTEM is a 
6 megabyte capacity CAElUS Disk Drive 
coupled with a OC-220 Controller which 
is compat ible to all Data General and Data 
General emulating computers. 

Transparent to ADOS and compatible to 
IRIS software packages this sub-system 
offers a reliable cost-effective alternative 
to other available drive systems used on 
the NOVA, Eclipse Series, DCC·116 and 
Keroni)( computers. 

As part of the EMM 2003 DISK SUB· 
SYSTEM, the CAElUS 203 moveable 
head disk drive has proven to be one 
of the most relaible performers in the 
CAE lUS family - over 3000 halle been 
delivered. 

, , 
- __ ";·~ ir 

• 

FEATURES 
• 6 - 24 MEGABYTES OF STORAGE 
• IRIS & ROOS COMPATIBLE 
• LOW POWER CONSUMPT ION 
• COMPLETE DATA ERROR CHECK ING 
• SIMPLE INSTALLATION 
• COMPATIBLE TO ALL DATA GENERAL 

COMPUTERS 

The Caelus 203 is totally self-contained. 
supplied with chassis slides for rack 
mounting and features an integral 
power supply. 

Utilizing advanced techniQues, the DC·220 
Controller has a single board embedded 
design v.tIich plugs into a single slot in the 
computer and connects with the disk drive 
through the rear of the compyler using 
the standard back-plane panel. The DC·220 
is capable of controlling 4 single-platter 
drives. 

The EMM 2003 DISK SUB-SYSTEM is 
fully integrated, tested and shipped with 
a factory warranty_ 



CAELUS 203 DISK DRIVE 

CHARACTERISTICS 
The fixed Disk Drive is a high performance. econom· 

ical dri ve capable of storing 48 mill ion data bits (6 Mill ion 
Bytes) utilizing a single fixed magnetic d isk and moveable 
read/write heads. Data is recorded at 2200 biu per inch at 
a transfer rate of 1.5 MHz on 204 data tracks per each of 
the four disk surfaces. 

8% inches h i~ , it lends itself to rack, console or table 
top operation. Single configuration or m ixed daisy chain
ing of up to foor drives is Kcompl ished without the need 
fO( noo-standard interface cables, etc. 

The integral power supply contains a multi-tap trans
former that permiu the dr ive to be field adapted to all 
standard internationalHne voltages. Line frequency of 50 
Hz is option.1 at no additional charge. 

ACCESSORIES 
DTU-1A Drive Test Unit, mounted in an anache case, 

provides the controls and indicators for head positioning 
and checKing read/write operstionsof the drive. 

SPECI FICATIO NS 
S'OI", Capocor,' 

Nu ...... olT ..... .: 

Nu ..... 0 ' SKlOI. 

Do* II_ UONI _-.I. 
o.u f,_ I., '"1e - ,-
ClIIdoo<Wot "-"d .. nl .... 1 

T.1de ' o-T ..... 
........ 11 ....... ... -~ 

Dol. 1I.oMbIJ", 

l""",ncy H ... 
II,ullCtrorI. 

M .. "T_IIt,_ 
f.;J" .. 

.... loch' M ... If_ 

Opoo,~ .... En.i,_m 
T_ ...... A_ 
A.Io_ HuMMlify 

~ ... .... SIOr. ,-, 
"_.""- A .... 
RttM .... ~.1V" 

"""oouI 0-.,,_ 
""-
Rod< DeIM. 
Ride H.~\; .-R .... Width. 

W,"" .. 

e.ooo.OOOo.u trtMi ' ''" .... 1I,on bits) ; 

~cSM.trt!., .... " .... • 
1'("Pf't 'f _. 

,. .. 
r500·"", , ~, . 1 ..... I.~~"C ... I. 

• H, • ' .... Xl.prn 

, ., ..... 1, ___ ............ 

95 .... 11_ 121)1 "oclll ' 

JI. hi .... ' I .. IO I~ 

_Ii. I'Wdlrr ...... 1. 1011 

V_ cOlI iii ...... mol o>l ""ttl dOMd loop 

.. NO "tI".''''''' .iecI_UQI de _ I. 

M-. ... '" 'v ''''1<:1 10 he .... _ 1001'1 

... I' .... "'~ IiOII .... 

"000 It'JUft "'.....".... 

C'*"'''II,,1.' 1,'''' •. ( ...... ''11,,1 "-tI_ 
If,,, .,><j ." .... on._ po~, ,, .. ,, _,"'_'" 
.... Irc. ... '-...oedClfl."_ly_ .. 

f or'" "'1' 
I 11 ~''' " 10'10 60 HI ! ,''- 2 """"' ...... dl 

" ... 100. 10 2.&Ot ........ \.IbII by UPI 
I). ... ' ,_ 150 ttl '''''00I'l00I1 

!IJ·,o 1C&· f 
10.8 .,., ... , __ buIt>l~iI' "'' 

,I • F 

30 __ 1_ 110 c_l. 
u _ 

.. " _ _ mini""' .... 

11.11 l_l_ lllOol . 

" _ .1 ... '" 111001. 
.0 _ .. 11_ . IIOMI. 

Emm COMPUTER PRODUCTS DIVISION 
Electronic Memories & Magnetics Corporation 

OC·220 DISK CONTROLLER 

CHARACTERISTICS 
The DC·220 provides advanced capabilities at a minimum 

cost. By employing the latest IC's and IC technology. the 
OC·220 is able to do more than other diSK controllers. 
single-board embedded design saves the cost of non-essential 
cabinetry and utilizes only one card slot inside the computer. 

The DC·220 performs automatic SEEK as pan of the 
read/wnte oper2tion. The seek. operation need not be 
issued seperately since it is performed au tomatically 
simply by issumg a DOA for the drive stipulatir.g the 
desired track . and then issuing the read/write command 
With sIan pulse. Address verification formatting is 
standard as a validitY check on dnve seekmg and complete 
dala error checking is included. 

A comprehensive diagnostic program is supplied wi th 
the sub-system and testS all the uniQue features o f the 
DC·220 and insures compatibility with the standard 
Data General operating systems urw;ter dynamic opera ting 
conditiOns. 

SO FTWARE 
The OC·220 15 totally compatible with the IRIS 

system produced by Educational Data Systems. The 
Controller 15 compatlble With the Data General RODS 
operating system. and it operates transparent to the 
Data General dnver. 

SPECIFICATIONS 

COMMAND SET 
The fo llowing functions are performed on command by 

the computer·stored program. 
Write ( I to 16 256-word sectors) 
Read ( I to 16 25&word sectors) 
Seek. ( 1 of 203 cylinder address) 
Restore (position heads at cylinder zero) 
Select drive O. 1.2.3 

READ STATUS 
Read write done 
Seek done units O. I, 2. 3 
Seeking on drive O. I, 2. 3 
Selected disk ready 
Seek erro r 

• End error 
Address error 
Check word error 
Data late error 
Buffer address 

• Selected drive 
Selected surface 
Next sector to be operated on 

• Number of sectors to be processed 

1015 T imothy Dr ive 1 San Jose. Cal iforn ia 95133 1 Telephone (408) 298·7080 

05-0SS10000Z16·1M 



Emm 1000 DISK SUB-SYSTEM 

The EMM 1000 DISK SUB-SYSTEM 15 a 
3 megabyte CdPaci{y CAELUS Disk Drive 
coupled with a DC·220 Controller whICh 
15 compatible 10 all Data General and Data 
General emulating computers. 

Transparent to ADOS and compatible to 
IRIS software packages this sub-syslem 
offers a reliable coSl-effective alternative 
to the lIoppy disk drive systems used on 
the NOVA. Eclipse $eries, OeC-116 and 
Keronix computers. 

As part of lhe EMM 1000 DISK SUB
SYSTEM, the CAElUS 103 moveuble 
head fixed disk dnve has proven to be one 
of the most reliable performers In the 
CAElUS family over 1000 hwe been 
delivered. 

FEATURES 
• COST EFFECTIVE ALTERNATIVE 

TO FLOPPY DISCS 
• 3 MEGABYTES OF STORAGE 
• IRIS & RDOS COMPATIBLE 
• LOW POWER CONSUMPTION 
• COMPLETE DATA ERROR CHECKING 
• SIMPLE INSTALLATION 

• COMPATIBLE TO ALL DATA GENERAL 
COMPUTERS 

The ~Ius 103 IS totally self-cootClH'lOO 
within a sealed, dust-proof enclosure, does 
not reqUire operator ronnols, adjustments 
or preventive maintenance and features an 
integral power supply. 

Utilizing advanced techniQues. the OC·220 
Controller has a single board embedded 
design which plugs into a single sial in Ihe 
computer and connects With the dtsk dnve 
through the rear of the computer using 
the standard back-plane panel. The OC·220 
IS capable of controllil"g 4 single..plaller 
drives. 

The EMM 1000 DISK SUB-SYSTEM is 
fully integrated, tested and shipped with 
a factory warranty_ 



CAELUS 103 DISK DRIVE 

CHARACTERISTICS 
The fixed Disk Drive is a high performance. econom

ical drive capable of storing 24 million data bils 13 Million 
BYles) utilizing a single fixed magnetic disk and moveable 
read/write heads. Data is reoxded at 2200 bits per inch at 
a transfer rate of 1.5 MHz on 204 data tracks per each of 
the two disk surfaces. 

5~ inches hilJ'l, it lends itsell to rack. console or table 
top operation. Single configuration Of mixed daisy rnain
log of up to four dnves is accomplished without the need 
fOf non-slandard Inlerface cables. etc. 

The integral power supply COfltains a multi-tap trans
former that permits the drive 10 be field adapted to all 
standard international hne voltages. Line frequency of 50 
Hz is oPtional at no additional charge. 

ACCE SSDRIES 
DTU·1A Dnve Test Unit, mounted in an attache case 

provides the comTois and indicators for head positioning 
and ched ing (eddJwrite operations of the drive. 

SPECIF ICATIONS 
Slot ... c.p.aty. 

Nu_ 01 "D" 

Nu ....... s.aon.; 
0.. R ......... $tNooI. 

Dru ' ..... R_ -,-u ................ t1I .... 1 , ...... ,."" 
... _ ... R ..... ......... ....... ......., 

E_...-eYHt_ 
Rt1"c._· ...... ,_8t,_ 
FIIoI .... ' 

"'oodoc MMI,_ 

O"' .. .: .... E ... '_ ' __ .. R .... 

R ___ H .. .-.y 

S/ooppo"I.-I s ... .,. 
E ... _. 

h __ R .... 

Re,,"- .... modoty ...... -
'-, ... ..... 
R ........... . 

W"'" 
R ... Woch.h ..... ' 

..lXldll.by_t:<4 
-. by,," "" ..... 

l4r- ........ .. _1_ .h 
.. 

l!JOOopn" • I • """""_10<1 

. ~
" "-...::oroh I20Il .~ I 

~;IIb" .. ttl_... ' 
~ CtwdI...on. 1.10 11 

v • -_ .. I •• __ ,oonl.--.ceo 

.-.d_ aI_ 
~ .. _ .. ,... .. , 
1fI':" ""'_'-' 

.. ,<.o I """'" 

c .. gol." ....... ....,. II_oInd 

C 

11 '" $lH.l - _I .. d 

Vol<....,. 1(J)w """.~""'by,-"", 
.. "'_ .... ~ ..... Il0l-'''1 

q 1000F 
I 1 • • _ bulb --.:.-

'" _I 

~--....-
1160 1_ IItI 
17 If> n:t.i It,...,.,1 

Emm COMPUTER PRODUCTS DIVISION 
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DC·220 DISK CDNTRDLLER 

CHARACTERISTICS 
The DC-220 provides advanced capabilities at a minimum 

cost. By employing the latest lC's and IC technology, the 
DC-220 is able to do more than other disk comrollers. 
single-board embedded design saves the COSt of non-essential 
cabinetry and utililes only one card slol inside Ihe computer_ 

The DC·220 performs automatic SEEK as part of the 
read/write operetion. The seek operation need not be 
issued separately since it is performed automatically 
simply by issuing a DOA for the drive slipulatir.g the 
desired track, and then issuing the react/wTite command 
WIth start pulse. Address verificatiOn formatting is 
standard as a validity check. on drive seeking and complete 
data error check ing is included. 

A comprehensive diagnostic program is supplied with 
the sub-system and testS all the unique features of the 
DC-220 and insures compatibility with the standard 
Data General operating systems under dynamic operating 
conditions. 

SOFTWARE 
The DC·220 IS totally compatible with lhe IRIS 

system produced by Educational Data Systems. The 
Controtter IS compatible With the Data General RDOS 
operating system, and it operates transparent to the 
Dala General dnYl r 

SPECIFICATIONS 

COMMAND SET 
The followIng furw;:l1ons are performed on command by 

the computer·stored program. 
Write 11 to 16 256-word sectors) 

• Read (1 to 16 256-word sectors) 
• 5ee'k (1 of 203 cylinder address) 
• Restore (position heads at cylinder zero) 

Select drive 0,1,2,3 

READ STATUS 
Read write dorM 
Seek done units 0,1,2,3 
Seektn9 on drive 0, 1.2,3 
Selected d,sk ready 
Seek error 

• End error 
Address error 
Check word error 
Data late efror 
Buffer address 
Selected dflYe 
Selected surface 
Next sector to be operated on 
Number of sectors to be processed 

1015 T,mothv Drove / San Jose. Calofornia 95133 /Telephone (4081 298·7080 

DS-DSS10OO-276-IM 



024 MILLION BITS STORAGE 

o DUST PROOF SEALED ENCLOSURE 
WITH FILTERED, RECIRCULATED 
AIR FLOW 

o COMPACT DESIGN - 5~ INCHES HIGH 
WITH POWER SUPPLY 

o VOICE COIL SERVO RAMP HEAD 
LOADING 

o OPTICAL DETENT 

o LOW POWER CONSUMPTION 

The Caetus 100 Series Drive is 
a sealed, fixed disk drive that pro
vides on-line memory for general 
purpose mini-computers and 
intelligent terminals. This con
venient, reliable drive does not 
require operator controls, opera· 
tor adjustments or preventive 
maintenance. 

The 100 Series is totally 
self-contained within a sealed. 
dust-proof enclosure that is only 

sy. inches high, lending itself to 
rack, console or table lOp operation 
in almost any attitude or position. 
The sealed enclosure keeps the 
drive dust free under even the 
most adverse operating environ
ments, virtually eliminating the 
most common cause of drive fail · 
ure, Le. head·la·disk interference 
due to contaminants. No exter-
nal air flow is required, the air 
within the drive being circulated 

and filtered. Changing of the air 
filter, cleaning of heads and other 
preventive maintenance practices 
are recommended on a yearly basis. 

Human operating errors have 
also been eliminated by the abso
lute simplicity of the 103 Drive -
no operating controls or indicators. 
Just plug it in and let it run. All 
of these features contribute to a 
designed reliability of 4000 hours 
(MTBF) without failure. 



CHARACTERISTICS 

",dace orovu;ies rapid lICCes.5 to 
127.000 btll 01 dalol Ihal .re 
frequentlyadd.essed. 

The 100 Senes; Dilk DfI'Ifli ara 
plug compatible .... ,,1'1 the hom· 
1000u'll 200 $er,".nd lhe lOP-
10Id"''II300 Series Di,k Carlfldgil: 

Tha F'lIlK! Oil" Dr ..... ". h'gh 
performanc._ economlc..l dllv, 
uoabl. olnar,", 24 m,II,on MIa 
bits 13 m"loon byl.,1 ulohtl"9' 
IIngi. f".ed m..q>.uc d"",.nd 
movollbl'I~/w,," he"'s, Dol" 
II 'KordIK! ,II 2200 bill PI' ,nch 
". !taml" .. Ia 01 1.5 MHz 

D .. "es; Ccmtrolte. and IOterfaca 
flQu" ...... ..,nlor the .ml,. 
CHlUI l.moly 01 d"ves.1t ideo
local. Smgle CDnl,gurallon 04" 

m".ad d .. ,v cha""'ng 01 up 10 
four dnvet. .. .:compl,shed W'lh. 
OUt 11'1. need lor non-uandard 
Inlerfac. cables. 'IC_ 

Th. il'lll9l'aI POW" liupply 
conl8lnl' multl·tap !ramlo .. " .. 
11'1' 1 perm". Ihl! d" .. " 10 be f, ,,ld 
MUplad 10 all lillnclard ;l'Iler ..... 
1001'101111l'1li YOilll\ll!l, Lone fr ... 
qu.ncy 01 SO Hz i' oPllonll at 
,,1:1 1dd1l10Nl1 char III!, 

on 204 data u.cks PI!' .ach 
01 lhe two d,I'" lurl.tali. The 
.dchtoon 01 opllOl'IIIl f,ud 
ha«ts on o ..... a..-. IlIck PI' 

SPECI FI CATI ONS 

"""""01 T.«~. 
",_ 01 *100-1 

""-T, .... 
I_Iud ....... ""'~ 

To •• 10 T,ao:;~ 
A_ ... R..,aom 
M& • • _ 

O,Il.R ...... "'Y 

E ..... tenCY ... ~ 
R ... .oo;".,.. 
""' .... T" ... .,.'_ 
F ...... . 

.... -* M.,n ..... nu 

Oprta',"9 E",,,--,, 
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Emm 3003 DISK SUB-SYSTEM 

The EMM 3003 DISK SUB-SYSTEM is a 
6 megabyte capacity CAELUS Disk Drive 
coupled with a OC220 Controller which 
is compatible to all Data General and Data 
General emulating computers. 

Transparent to ADOS and compatible to 
IAIS software packages this sub-system 
offers II reliable cost-effective alternative 
to the o ther disk drive systems used on 
the NOVA, Eclipse Series. DCC-11 6 and 
Keronix computers. 

As part of the EMM 3003 DISK SUB
SYSTEM, the CAELUS 303 moveable 
head fixed disk drive has prOllen to be one 
of the most reliable performers in the 
CAE LUS family - Olle( 4000 have been 
delivered. 

FEATURES 
• 6 - 24 MEGABYTES OF STORAGE 
• IRIS & ROOS COMPATIBLE 
• LOW POWER CONSUMPTION 
• COMPLETE DATA ERROR CHECKING 
• SIMPLE INSTALLATION 
• COMPATIBLE TO ALL DATA GENERAL 

COMPUTERS 

The Caelus 303 is totally self-contained, 
supplied with chassis slides for rack 
mounting and felltures an integral 
power supply. 

Utilizing advanced techniques, the OC-220 
Controller has a single board embedded 
design which plugs into a single slot in the 
computer and connects with the disk drive 
through the rear of the computer using 
the standard back-plane panel. The OC-220 
is capable of controlling 4 single-platter 
drives. 

The EM M 3003 DISK SUB-SYST EM is 
fully integrated, tested and sh ipped with 
a factory warranty. 



CA ELUS 303 DISK DRIVE 

CHARACTERISTICS 
The fixed Oisk Drive is a high performance, econom

ical drive capable of storing 48 million data bits (6 Million 
Bvtes) otilizing I single fixed magnetic disk and moveable 
read/ write heads. Data is recorded at 2200 bits per inch at 
a transfer rate of 1.5 MHz on 204 data tracks per each of 
the four disk surfaces. 

8% inches h igh, it lends itself to rack, console or table 
top operation. Single configuration or mixed daisy chain
ing of up to foor drives is accomplished without the need 
for non-staodard interf8Ce cables, etc. 

The integral power supply contains I multi-tap trans
former that permits the drive to be field adapted to all 
standard international line voltages. Line frequency of 50 
Hz. is optional at no additional charge. 

ACCESSO RIES 
DTU·1A Drive Test Unit. mounted in an attaene case, 

provides the controls and indicators for head positioning 
and checking read/write operations of the drive. 

SPECIFICATIONS 
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COMPUTER PRODUCTS DIVISION 
Electronic Memories & Magnetics Corporation 

DC·220 DISK CONTROLLER 

CHARACTERISTICS 
The DC-220 provides advanced capabilities at a minimum 

cos\. By employing the latest 1('5 and IC technology. the 
DC-220 is able to do more than other disk controllers; 
single-board embedded design saves the cost of non-essential 
cabioolrY and utilizes only one card slot inside the computer. 

The DC-220 performs automatic SEEK as part of the 
read/write oper2tion. The seek. operation need not be 
issued separately since it Is performed automatically 
simply by iSSUing a DOA for the drive stipulatir..g the 
desired track, and then issuing the read/write command 
with start pulse. Address verification formatting is 
standard as a validity check on drive seeking and complete 
data error checking is included. 

A comprehensive diagnostic program is suppl ied with 
the sub-system and tests all the unique features of the 
DC-220 and insures compatibility With the standard 
Data General operating systems under dynamic operating 
conditions. 

SOFTWARE 
The DC-220 IS totally compatible with the I AIS 

system produced by Educational Data Systems. The 
Controller is compatible With the Data General ADOS 
operating system, and It operates transparent to the 
Data General dnver. 

SPECIFICATIONS 

COMMAND SET 
The following functIons are performed on command by 

the oomputer-stored program. 
• Write ( 1 to 16 25&word sectors) 
• Read (1 to 16 25&word sectors) 
• Seek (1 of 203 cylinder address) 
• Restore (positiOn heads at cylinder zero) 
• Select drive 0,1.2,3 

READ STATUS 
• Read write done 
• Seek done units O. 1,2,3 
• SeekingondriveO.l,2,3 
• Selected disk ready 
• Seelt error 
• End error 

Address error 
Check word error 
Data late error 
Buffer address 
SeIe(1ed drrve 
Selected surface 

• Next sector 10 be operated on 
Number of sectors to be processed 

1015 Timothy Drive I San Jose, California 951331 Telephone (408) 298-7080 
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Emm CAELUS 412 DISK DRIVE 

The newest member of the Caelus Family of removable pack disk drives, 
the EMM Caelus 412, has been designed to meet the most demanding 
requirements of the OEM systems designer. Incorporating exsisting tech· 
nology with advanced disk file techniques, EMM's Caelus 412 is designed 
for multi -terminal systems, real time processors and most minicompu
ters that require random access, high speed mass storage in excess of 50 
megabytes. 



The EMM Caelus 412 features state of the art technology and hardware 
in the form of modular pull-out electronic components, edge connected 
PC boards, hinged electronic chassis and hinged deck plate, all geared 
for easy maintenance. The EMM Caelus 412's high efficiency filter sys
tem, designed and developed to meet stringent industry requirements, 
is one more feature that assures data reliability. 

The EMM Caelus 412 uses a disk pack consisting of 3336-11 type com
ponents, manufactured by its own Media Operations, featuring a 370 
TPI, 4040 BPI format. With a capacity equivalent to or greater than the 
IBM 3340, the Caelus 412 represents to users a significant savings in 
cost-per·bit of storage. It offers higher data tracking accuracy over temp· 
erature extremes with its track following servo system than disk drives 
using external reference servo systems with temperature compensation, 
thereby improving data integrity and insuring compatibility and pack 
interchangeability. 

At rapidly increased data rates, interface integrity is of the utmost im
portance. The EMM Caelus 412 solves this problem by encoding your 
N RZ data for use in the drives, and then decoding the data within the 
unit so that N RZ is returned over the interface. The lack of analog 
ci rcu itry in your controller not only decreases the cost, but substan
tially increases its reliability. 



EMM CAELUS 412 DESCRIPTION & SPECIFICATIONS 

• TOP LOADING/CAPABLE OF RACK OR DESK TOP MOUNTING 

• DISK PACK (TRIDENT COMPATIBLE) 

5 Surfaces + 1 Servo Surface 
2 Cover Disks 
IBM 3336 Compatible Hardware 

• STORAGE CAPACITY - 50 MEGABYTES (8 Biu/Byte) 

Number of Cylinders 815 
Tracks Per Inch 370 
Bytes Per Track 13,440 (Unformatted) 

B its Per Inch 4040 

• DATA TRANSFER RATE - 6.45 MEGAHERTZ 

• PERFORMANCE CHARACTERISTICS 

Pack Rotational Speed 3600 RPM 
Access Times: 

Track to Track 6 Milliseconds 

Maximum Length 50 Milliseconds 

Average Access 
Time 30 Milliseconds 

Recording Method MFM bit serial with write pre-
compensation 

Start Time 20 seconds 
Stop Time 20 seconds 

• DATA RELIABILITY 

Recoverable Errors 1 x 1010 

Unrecoverable Errors 1 x 1012 

• RELIABILITY 

MTBF > 2500 Hours 
MTTR < 1.5 Hours 
PMT 0.5 Hours / 1000 Operating Hours 

Service life 5 Years or 30,000 Hours 

-



• CONTROLS & INDICATORS 

StartlStop Switch 
Read Only Switch 
Fault Reset Switch 
Ready Indicator 
Read Only Indicator 
Fault Indicator 

• INTERFACE - ALL 1/0 SIGNALS DIGITAL 
!TRIDENT COMPATIBLE) 

Control & Address Lines - Single Ended Open Collector 
Clock & Data Lines Differential, ± 0.6 Volts 

• EXTERNAL DIMENSIONS 

Overall Length 
Height 
Width 
Weight 

30 Inches 
10.5 Inches 

17.25 Inches 
185 Pounds 

• ENVIRONMENTAL CONDITIONS 

Operating Temperature 
Humidity 
Altitude 

60" F to 90" F 
10% to 80% noncondensing 
-1000 feet to +6000 feet 

• POWER SUPPLY (SELF CONTAINED) 

Input Voltages 

• OPTIONS 
Rack Mount Kit 
NRZ Data Interface 

115 ± 15%VAC,60HZ,10 
215 ± 15% VAC, 60HZ, 1 0 
225 ± 15% VAC, 50HZ, 1 0 

Emm COMP\JTER PROOUCTS DIVISION 
Electronic Memories & Magnetics Corporation 

967 Mabury Road. San Jose, California 95133 / Telephone (408) 298·7080 



emm CAELUS 412 DISK DRIVE 

The newest member of the Caelus Family of removable pack disk drives, 
the EMM Caelus 412, has been designed to meet the most demanding 
requirements of the OEM systems designer. Incorporating exsisting tech
nology with advanced disk file techniques, EMM's Caelus 412 is designed 
for multi -terminal systems, real time processors and most minicompu
ters that require random access, high speed mass storage in excess of 50 
megabytes. 



The EMM Caelus 412 features state of the art technology and hardware 
in the form of modular pull·out electronic components, edge connected 
PC boards, hinged electronic chassis and hinged deck plate, all geared 
for easy maintenance. The EMM Caelus 412's high efficiency filter sys
tem, designed and developed to meet stringent industry requirements, 
is one more feature that assures data reliability. 

The EMM Caelus 412 uses a disk pack consisting of 3336-11 tYpe com
ponents, manufactured by its own Media Operations, featuring a 370 
TPI, 4040 BPI format. With a capacity equivalent to or greater than the 
IBM 3340, the Caelus 412 represents to users a significant savings in 
cost-per-bit of storage. I t offers higher data tracking accuracy over temp
erature extremes with its track following servo system than disk drives 
using external reference servo systems with temperature compensation. 
thereby improving data integrity and insuring compatibilitY and pack 
interchangeabi Ii tv. 

At rapidly increased data rates, interface integrity is of the utmost im
portance. The EMM Caelus 412 solves this problem by encoding your 
N RZ data for use in the drives, and then decoding the data within the 
unit so that N RZ is returned over the interface. The lack of analog 
circuitry in your controller not only decreases the cost, but substan
tially increases its reliability. 
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EMM CAELUS 412 DESCRIPTION & SPECIFICATIONS 

• TOP LOADING/CAPABLE OF RACK OR DESK TOP MOUNTI NG 

• DISK PACK (TRIDENT COMPATIBLE) 

5 Surfaces + 1 Servo Surface 
2 Cover Disks 
IBM 3336 Compatible Hardware 

• STORAGE CAPACITY - 50 MEGABYTES (B Bits/Byte) 

Number of Cylinders 
Tracks Per Inch 
Bytes Per Track 
B its Per Inch 

B15 
370 
13,440 (Unformatted) 
4040 

• DATA TRANSFER RATE - 6.45 MEGAHERTZ 

• PERFORMANCE CHARACTERISTICS 

Pack Rotational Speed 
Access Times: 

Track to Track 
Maximum Length 
Average Access 

Time 
Recording Method 

Start Time 
Stop Time 

• DATA RELIABILITY 

Recoverable Errors 
Unrecoverable Errors 

• RELIABILITY 

MTBF 
MTIR 
PMT 
Service Life 

3600 RPM 

6 Milliseconds 
50 Milliseconds 

30 Milliseconds 
MFM bit seria l with write pre

compensation 
20 seconds 
20 seconds 

>2500 Hours 
<1.5 Hours 
0.5 Hours 11000 Operating Hours 
5 Years or 30,000 Hours 



• CONTROLS & INDICATORS 

StartlStop Switch 
Read Only Switch 
Fault Reset Switch 
Ready Indicator 
Read Only Indicator 
Fault Indicator 

• INTERFACE - ALL 110 SIGNALS DIGITAL 
(TRIDENT COMPATIBLE) 

Control & Address Lines - Single Ended Open Collector 
Clock & Data lines Differential, ::t 0.6 Volts 

• EXTERNAL DIMENSIONS 

Overall Length 
Height 
Width 
Weight 

30 Inches 
10.5 Inches 
17.25 Inches 
185 Pounds 

• ENVIRONMENTAL CONDITIONS 

Operating Temperature 
Humidity 
Altitude 

60" F to 90° F 

10% to 80% noncondensing 
-1000 feet to +6000 feet 

• POWER SUPPLY (SELF CONTAINED) 

Input Voltages 

• OPTIONS 
Rack Mount Kit 
NRZ Data Interface 

115t 15% VAG,60HZ,10 
215t 15% VAC,60HZ,10 
225 ± 15% VAG, 50HZ, 1 0 

Emm COMPUTER PRODUCTS DlVISKlN 
_ Memories & Ma!J>etics Corporation 

967 Mabury Road, San Jose, California 95133 I Telephone (408J 298-7080 
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Four Versions 

Four versions of the same random access storage 
unit provide attractive computer system advantages . 
Your basic choices are 100 or 200 track-per-inch 
(tpi) units, and front or top cartridge access. 

After selecting your track density , storage from 
3 to 12 megabytes is a matter of ordering your drives 
with or without a fixed disk. And you may daisy 
chain up to fou r drives. So you are assured the con
figurat ion you want , with the capacity you require. 

The difference between our IOOand 200 lPi drives 
is slight: heads and one pc board. Upgrade kits may 
be sent to you. Or we'd be happy to upgrade them 
when the time comes. 

They' re Turn-Key 
They're turn-key because OUf prices include 

everything for immediate operation. Some manu
facturers charge extra for an integral power supply, 
slides. terminator boards, and phase lock loop. With 
us , they ' re standard . 

The New Twist 
The new twist is an EMM exclusive. We solved 

the uni versal t rack registration problem when 
manufacturers upgrade 100 tpi drives to 200 tpi . The 
solution is " Dynamic Temperature Compensation". 
T his lets you run a cold cartridge on a hot drive in 
90 seconds (typical), and still maintain hard and soft 
error specificat ions. Actual testing with a 60°F 
cartridge in a 105°F drive shows 4lh minutes before 
operation. Other such drives make you wajt 15 
minutes or longer. They have only steady state 
compensation, which we employ as weU. 

Continuous Dynamic Temperature Compensa· 
tion uses " thermistors" at the base plate and 
cartridge area to sense temperature deltas and to 
dictate head compensation of ±600 microinches. 
That 's reliability . 

Superior Track Registration 
Superior track registrat ion is also the benefit of 

our stronger base plate cast ings. Compared to other 
drives, you' ll notice improved MTBF and better 
error ratio. Our castings reduce adverse effects 
of torque and other distortion . It's more built-in 
EMM reliability. 

Compatibility 
Compatibility with other major disk dri manu· 

facturers is plllg·/o·plug. scrambler cable dIld con
troller compatibility. It 's a big plus for add'\'1is and 
replacements. 

26 Inch Rack Mounts 
26 inch rack mount units are ruso available And 

you don ' t need to modify a thing. 

Lower Cost of Ownership 
Lower cost of ownership results from our m,)(iular 

electronics approach. We use small. quid tccess 
printed circuit boards. Read/write and logi iunc
tions are on separate boards, interface functIOns on 
another, etc. Each board plugs into a mothe board 
for a clean design , with minimal harnesses urd con· 
nectors . This lowers mean lime to repair by simpli· 
fying trouble shooting. And changing interface~ can 
be easy as swapping a board , or merely u~lOg 
jumpers on your existing board. This ends the big 
board puzzle. and cos t. 

Our Track Record 
Our track record exceeds 12.000 EMM drives of 

this type out there humming along. lDC's 1977 
report on the OEM storage market states, "The 
OEM market was born in 1969 when Cae Ius 
Memories , a media supplier, (now EMM wi th 
eleven multinational divisions and subsid iaries) 
announced and shipped the first independent car· 
tridge drive ..... Last year. 95% of our shipments 
were on·time. Usually within 30 days. 

Front F,,,, 
Air 

Fixed Disk 

Removable Disk Heads 

___ • Clean Air Package 

a new twist. 
OEM Contracts 

OF.M contracts , of course, enjoy low unit pricing. 
Included is a full week of comprehensive training 
for your service , quality. and engineering people. 
CUJ'T'-.:ulum is thorough , with complete documenta· 
tion nd hands·on experience. A video tape for post 
trainmg reference is available. We' re the only 
manufacturer to provide the video tape advantage. 

The Clincher 
Th( clincher is spare parts 

support. Top OEM service 
man' ~ers want to stock spare 
part~, ·even before the first 
d isk jr ve enters their territory. 
With us, you have that security. 
Yom EMM saJes engineer will 
assi you . 

Contact our marketing de
partment for technical specifi
calio s, for your nearest EM M 
sales engineer, for a customer 
evaluation unit, or, of course, 
for placing your order. EMM 
user refe rence fumi hed as 
appropriate. 

linear Motor 

Power 
Supply 

I 



Emm Disk Drives: 3 to 12 MB Series 
Capacity & Configuration: 

Cartridge: 

Disk Rotation Speed: 

Data Transfer Rate: 
I)ata Reliability: 

Head POSitioning S., stem: 

Optica l Oel ent Asscmbl) : 

A~Tirnt' : 

Sa ft'l ) Interlock: 

Air FiIC ratlon: 

.'ront or Top Cartridge Access Drh es 
100 tpi 200 tpi 

o Fixed Disk 3 megabYles 6 megabytes 
One Fixed Disk 6 megabytes 12 megabytes 

Front Access 
23 15 Type 

Top Access 
5440 Type 

1500 rpm ~2% (2400 rpm optional) 

1.5885 MHz (1.5 MHz optionall 

Recoverable (sofl) errors: I x 101
-

Unrecoverable (hard) errors: I x tO I : 

Voice coil linear motor wi th closed loop 
servo using optical posit ioning. 200 tpi 
drives have dual tempenuure 
compensation. 

Eleclro optical device eliminates "ear 
nnd all adjustments. Accurately locates 
and locks on to any track on the disk. 

{including head settling time) 
Track·lo-trdck: 12 milliseconds 
A\erage: 40 milliseconds 
~-laximum: 70 milliseconds 

The can ridge is "Iocked" into position 
preventing accidental operator damage 
while in operation during a line pQ"er 
failure . The drive will stan only with the 
cnnridge properly in place . 

All drive air passes through a 500-squarc· 
inch filter to remove panicles greater 
than 0.3 microns . The disks are purged 
with filtered air at the rote of 2S cubic 
feet per minute . 

All international single pha!>e voltages 
and frequencies are available . 

OlWralional En\ ironm('nt : Temperatore Range: 50"F (10 C) to 
104°F (40' C) 

Relative Humidity: JO to soq. 
noncondensing 

Shipping En\ironmenl: Temperature Range: - 40"F (- 40"C) to 

Emergenq Head 
Ret raction: 

1500F (WC) 
Relative Humidity: 10 to 9O'"f 

noncondensing 

The heads "ill automatically retract to 
the "home" position in case of a line 
pD"er failure . 

Emm 
PERIPHERAL PRODUCTS 

A DMOON '" a.EClRCNC MEMORIES 4 MAGNETICS C(H>ORAllON 

Mt:a n Timt: iktwft' n Failurt: : 
4500 hours minimum 

]\lean Timl' 10 Rt:pair: 
30 minutes 

Periodic Maintenance: 
Under normal operating conditions. 
periodic maintenance is limited to semi
annual head cleaning and an annual 
service of the air fi lter. 

Ph) sical Dimensions : 
Height: 8.75 inches (22.2 cm) 
Width: 17.60 inches (44.7 Col) 

Deplh: 27.50 inches (69.9 cm) Jess 
front face 

Weight: 84 Ibs. (38.1 Kg.) less slides 
& canridgc 

Shon Cabinet: 26 inches (66 cm) 

ACCESSORI ES 
- Replacement air filter 
- Replacement cleaning 

brushes 
- Cleaning kit for heads 

and di'ik~ 
- Fixed diSh conversion kit 

for field upgrades to a dual 
disk dri\e. 

OPTIONS 
Oata rorma tting option boards: 
various board configurations 
available to aecepi double 
frequency or NRZ input data. 
and provide double frequency 
or NRZ output data and clock . 
• Dais) chain up to four 

drives "ith interconnecting 
cables and terminator block . 

• $t(Ioring up to 48 s«:tors. 
• Intf.' rfacrs to mOSt common 

controllers . 
• Scnmblf.'r cables emulating 

various drives . 
• 50 l iz line rrequenc) 
• Special paint and name 

plates . 

1015 Timothy Drive, San Jose, Cali forn ia 95133, Telephone (408) 298-7080 671· 1010( f'ntMcd .. u.s A 
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1633 Old Bay Shore Highway, Suite 120 
Burlingame, California 94010 
Telephone: (415) 692-4250 
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100 SERIES 
FIXED DISK DRIVE 
The 100 Sefles Fixed dllk. do~es provide 
on-line memofY to< general purpose mml
compoten. and intelligent terminal,. 
The 11111111 sealed. conlaon, an I"'emal 
clean ell system. end dOflfl notrequlfl 
opeo-elOl' COfllrole operator adJulltmenl.l. 
Of preventative maim_nee ....,...-
"-" 2. MtlJoon I)jIS 

7!!tOO dar.. 0yI8I pet 

'"" ~oIneks 21)11* ...... _d_ 
Inde>o: !)lui 24 MCID< --..... ....,., 

~RotII-' ..- 1500 rpm ~ b'''' u.. 
~~Ioonl 

0.111-"_ 
~ 1588510tl e 1500 rpm -,-
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-'"""'"' 7!i'"'~ ......... 12!i"""'~1 
(21)1 neu) - liN eo HI 

Ooon .. -- 6O'F 10 lOO'F ......... 2715.525. 175 ~ - ",....,. 

200 SERIES 
DISK DRIVES 
The 200 senes lront loading d,sle carlndge 
dnves interface Wlm all commonly used 
miniCOmputers and are desogned tor mount· 
'og In standard r9-lnch lack. console, 
Of desk. Qulstanc;hng features ,"clude low 
power. high speed. and ctean ai' illite
I.on system 
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300 SERIES 
DISK DRIVES 
The 300 selles lOP loadll'lO disk cartridge 
drlVtlS were designed lor the small-to
medium buSiness. SCllllllil,c, manufactUring. 
communICations. and general purpose 
computer usef These umt5 incorporate 
many of !he map leaturl!S found In 
!he more costly 2311/2314 Iype d,sk hies. 
The Senes 300 dllves interlace w,m all 
commonly used mmoC;:(ltnpUlerJ. 
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CAELUS CMVI DISK PACK 

The Caelus CMV I is a 6-high magnetic 
disk pack designed for operation on 
all 1311/23 11 compatible drive uni ts. 
Consistent, highly reliable, CMVl's 
are assured by rigid internal inspec. 
tions at all cri t ical manufacturing 

points and extensive tests performed 
after each manufacturing and assembly 
stage. The substrate preparation and 
precise control of disk coating (whose 

formulation has over five years of 
field proven performance) provide 
durable and long lasting disk recOfding 
surfaces. 

CAELUS CMCX DISK PACK 
The Caelus CMCX Disk Pack is compati
ble with the IBM 3336 pack which is 
desi~ed for use on 3330 Direct Access 
Storage Facil ities and equivalent disk 
drive units. 

The CMCX has a storage capacity of 
up to TOO million S-bit bytes. 

Each disk surface within the pack 
can contam up to 404 primary tracks 
with an additional seven tracks 

available as alternates. Track den· 
sity is a maximum of 4040 biu 

per inch. 

Using specially developed proprietary 

techniques, Caelu$ precisely r~ds 
all rotational position senSing and 

track location information on the 
servo surface of the CMCX. This 

informat ion provides the electrical 
and physical reference for all other

recording surfaces in the pack, thus 
assuring complete compatibility 

of the CMCX with the 3330 System. 

CAELUS CMXI DISK PACK 
The Caelus CMXI Disk Pack is 
compatible with IBM's 2316 pack 
wh ich is designed for use on 2314 
Direct Access Storage Facilities 
and equivalent disk drive units. 
1t has a storage capacity of 29.17 

• 
million B·bit bytes or 58.35 million 
packed decimal digits. 

Information is recorded on each 
disk surface in a 2OG-track format. 

Three addi t ional tracks are provided 
as alternates for each recording 

surface. 



The EMM Micromemory 3650/30. 40, and 50 are Processor Storage Systems offered for use on IBM 360 

The CM I disk cartridge is avai lable with two storage capacities: 
11·miilion bits (low·density cartridge) and 22·million bits (high· 

The low-density cartridge (CMf· LD) contains a single disk and 
is compatible with the IBM 2315 cartridge. It is designed for 
operation on the IBM 2310. IBM 1810 and equivalent drives, 
and the Caelus CD 11 . CD22. and 200 series disk cartridge drives. 

The high-density cartridge (CMI ·HD) also contains a single disk 
and is used as the storage medium for Caelus CD22. CDD44. 
200 5efies and similar high-density disk cartridge drives. 

Various sector notch configurations are available. Index notch 
and eight sectors are supplied as standard. 80th the high. and 
low-density cartridges are wpplied with identical, non· 
removable covers which protect the single magnetic disk. 

When ordering, the number of sectors are specified as part of the 
model number. For example, the low-density cartridge with 
eight sectors is identified as eMI-LOB. 

Caelus' CMIII Disk Cartridge is a single magnetic disk enclosed 
between a fi xed top dust cover and a removable bottom dust 

• 
cover. It is compatible with 18M's 5440 Disk Cartridge and is 
designed to operate on the IBM 5444 Drive (System 3), 
Caelus 300 Series type disk cartridge drives, and equivalent 
drives. 

The CMIII features a " locking" cover handle that permits the 
cartridge to be easily mounted on top-loading drives. Positive 
locking action assures proper seating when the cartridge is 
installed on the drive spindle and secures the bottom cover in 
place for dust·free storage. 

Maximum data storage varies with the type of drive, number of 
cylinders and data formatting. When the CMIII is used on the 
Caelus 300 Series Drives, maximum storage capacity is 24 million 
bits (3 million bytes) on the two recording wrfaces. Data is 
written on 200 cylinders with an additional three cylinders 
available as alternate cylinders or as test tracks. 



The EMM Micromemory 3650/ 30, 40, and 50 are Processor Storage Systems offered for use on IBM 360 
Models 30, 40 and 50. Several improved fealUres provide advantages over previous series of similar models 

The EMM Micromemory 3650/ 65 is a functionally equivalent plug compati-
ble high speed core storage module for the System 360, Model 65 computer. Due to the 
utilization of advanced design and manufacturing techniques, configurations of the Micro. 
memory system above 262,144 bytes require less than one-fourth the floor space of the 
IBM 2365 memory . 

The Mlcromemory 3650/65 is available in cabinet cOflfiguratiOfls containing either 
262,144 bytes or 524,288 bytes. Each configuration may be attached to any of up to 
eight ports now available from EMM 'Of 2065 processors. Total system memory 
capacity is available from 262,144 bytes to 4.194.304 bytes in 262,144 byte increments. 

BASIC CORE STORAGE MODULE. 
Either one or two core storage modules 
each containing 262,144 bytes are in· 
cluded in one cabinet . Each basic 
module is comprised of 16 memory 
boards each containing 16,384 bytes. 

-~. 

SYSTEM INTERFACE MODULE. 
The system interface module is com· 
prised of nine logic cards to perform 
storage protection, addressing, error 
checking. signal timing and data 
control functIons. This module 
accepts commands from the central 
processing unit and synchronizes 
them with the Mlcromemory 
3650/ 65. 

TEST MODULE (optional) The 
test module is composed of one logic 
card and the test panel. The test panel 
is comprised of a series of manual 
switches, which control test opera' 
tions while the Micromemory is 
either off·line or on·line with the 

computer. Associated with these 
switches are lights which display 
address and data information. While 
off-line, patterns of various types may 
be written into memory. read back 
and compared. Due to the highly 

organized structure of Ihe memory 
unit, maintenance problems are 
normally diagnosed off-line. Addition 
ally. information may be wrlllen into 
the Micromemory from the central 
processor and then read out visually on 
the test panel to verify data and 
address transfers. 

POWER MODULE. The power 
module includes power supply units 
and power supply control cards for 
each memory. This power system 
includes voltage sequencing which 
prevents the loss of stored information 
when Power is shut down by accident 
or intentionally. A logical power 
interlock is included which allows 

power to remain on in the Micromem· 
Of'( when off in the central processor. 

AVAILABLE MODELS 

CPU MODEL 2065 

Micromemory 
Model 

3650/65·2 

3650/654 

Capacity/ Port' 

262,144 

524,288 

'Up to sighl parIS are available from EMM for 
Ihe 2065 CPU. 



The EMM Micromemory 3650/ 30, 40, and 50 are Processor Storage Systems offered for use on IBM 360 
Models 30, 40 and 50. Several improved features provide advantages over previous series of simil~r models 
of compatible memory systems. Included in these features are modularity, reliability, ease ~f maIntenance, 

!!"~~~ of installation. The above features result from a desIgn concept 

The EMM Micromtmory 3650/ 165 is. processor storage 
system offered for use on System 370, Model 165computers. 
The 3650/ 165 is function.lly equIvalent to IBM 3360 
models 4 .nd 5 with the added feature of allowing model 
changes to be easily installed at the custome,'s site. 

The 3650/165 is avaIlable in two basic memory configurations 
with capacities of 262,144 and 524,288 bytes. These basic 
configurations are then combined to achieve the total required 
storage capacity . Total processor storage capacity is available 
from 524,288 bytes to 3,145,728 
bytes. 

FUNCTI ONAL MODU LES 

BASIC CORE STORAGE MODULE. 
Each core storage module is com· 
prised of the memory boards required 
to store data under control of the 
System Interface Module. Since 
each memory board contains all of 
the elements required to store 
16,384 bytes and each BCS Module 
suPpol"ts up to 16 memory boards, 
the maxImum BCS Module capacity 
is 262,144 bytes. Up to two BCS 
Modules are contained on a single 
Cabinet which requires 35% less 
floor space than the corresponding 
IBM unit. A 524,288-byte unit 
utilizes two full BCS Modules. 

SYST EM INTERFACE MODULE. The System Interface 
Module is comprised of Hven logic cards. The logic cards pro' 
vide the Signal timing and data control functions required to 
guarantee that the Micromemory 3650/ 165 is precisely compati. 
ble with the 370/ 165 computer mainframe. 

POWE R MODULE. Each Basic Core Storage Module is pro· 
vided with its own Power Module which supplies the specific 
voltages and currents required to operate the memory cards. 
The System Interface Module also is equipped with a Power 

Module for the same purpose. 
This power system includes a 
lIoltage sequencing featu re 
which prevents the loss of 
stored information when 

power is turned off ei ther by 
accident or intent ionally. 

AVAILAB LE MOD ELS 

CPU MO DEL 3 165 

Micramemory 
Model Capacity 

3650/ 1654 262, 144 bY les 

3650/ 165·5 524,288 bytes 



The EMM Micromemory 3650/30, 40, and 50 are Processor Storage Systems ~ffered f,or use ~n, IBM 360 
Models 30 40 and 50. Several improved features provide advantages over prevIous senes of Slmll~r models 
of compatible memory systems. Included in these features are modularity, reliability. ease ~f maintenance, 
flexiblity, compactness, and simplicity of installation. The above features result from a deSIgn concept 
which divides the total memory system into only three (3) functional modules. 

The EMM Micfomemory 3650/ 155 is I processor storage system offered for 
use on System 370, Model 155 computers. The 3650/155 is functionally 
equivalent to IBM 3360 Models 1 and 3 with the added feature of allowing 
model cha"98s to be easily installed at the customer's site. 

The 3650/155 is available in two basic memory configurations with capaci· 
ties of 262,144 and 524,288 bytes. These basic configurations are then 
combined to achieve the total required storage capacity. TOlal processor 
storage capacity is available from 262,144 bytes to 2,097,152 bytes. 

BASIC CORE STORAGE MODULE. Each core storage module is comprised 
of the memory boards required to store data under control of the System 
Interface Module. Since each memory board contains all of the elements 
required to store 16,384 bytes and each BCS Module supports up to 16 
memory boards. the maximum BC$ Module capacity is 262,144 bytes. Up 

I 

to two BCS Modules are contained in a single cabinet which requires 35% 
less floor space than the corresponding IBM unit. A 524.288·byte unit 
utilizes two full BCS Modules. 

SYSTEM INTERFACE MODULE. The System Interface Module is com. 
prised of five logic cards and three auxiliary memory cards. The logic cards 
provide the signal timing and data control functions required to guarantee 
that the Micromemory 3650/ 155 is precisely compatible with the 370/ 155 
computer mainframe. The aUXiliary memory cards provide the 8192 bytes 
of "local storage" required by the 370/ 155 system design. 

POWER MODULE. Each Basic Core Storage Module is provided with its 
own Power Module which supplies the specific voltages and currents 
required to operate the memory cards. The System Interface Module also 
is equipped with a Power Module for the same purpose. This power system 
includes a voltage sequencing feature which prevents the loss of stored 
informa tion when power is turned off either by accident or intentionally. 

AVAILABLE MODElS 
CPU MODEL3155" 

Micromemory Model Capacity 
3650/ 155· 1 262.144 bytes 
3650/ 15503 524 .288 bytes 

• All PfOClISIOr upgr&des rlquired 10 SUPPOrt EMM memory .f, prO'lidtd by EMM. 



The EMM Micromemory 3650/30. 40. and 50 are Processor SlOrage Systems offered for use on IBM 360 
Models 30. 40 and 50. Several improved features provide advantages over previous series of similar models 
of compatible memory systems. Included in these features are modularity. reliability. ease of maintenance. 
flexiblity. compactness, and simplicity of installation. The above features result from a design concept 
which divides the total memory system into only three (3) functional modules. 

CORE STORAGE MOOULE. Each Core 
Storage Module is comprised of the 
memory boards required 10 stOfe data 
unc\ef' control of lhe System Interlace 
Module. Each memory board contains all 
of the elemenu required to store 16.384 
bytes and each Core Storage Module 
supports up 10 sixteen t 16) memory boards. 
Variations in the 10tal capacity of a 
memory system are accomplished throu!ll 
the simple addition or deletion of memOfy 
boards. This allows complete flexibility in 
establishing capacities which can vary from 
16,384 to 262.144 bytes all contained in 
a single enclosure. Larger capacities are 
accomplished by combining Processor 

I • 
Storage Systems. Physical size of the 
individual enclosure is approximately one 
q..,arter the size of other compatible systems. 

SYSTEM INTERFACE MODULE. The 
System Interface Module is comprised of. 
maximum of two 12l logic cards and one (1) 
auxiliary memory card. The logic cards 
provide the signal timing and data control 
functions required to gJarantee that the 
Micromemory 3650 is preciselV compat-
jble with the 360 computer matn frame to 
v.tIich II is attached. The auxiliary memory 
cards provide "local storage" as required 

by the individual 360 computer system. 
A System Intefface Module is provided 
wilh each Micromemory 3650 regardless of 
its storage capacity and compatibility with 
specific 360 models is established com~ 
letely by the types of the System Interface 
Module cards installed. This facilitates 
model changes through simple logic card 
exchanges. 

POWER MODULE. Each Core Storage 
Module is provided with its own power 
module which supplies the specific voltages 
and currents required to operate the 
memory cards. The System Interface 
Module is also equipped with a power 

module for the same purpose. This power 
system includes a voltage sequencing 
feature which prevents the loss of stored 
information when pov.er is turned off 
either by accident or intentionally. 

USER BENEFITS. The Micromemory 3650 
moduladty insures complete flexibility in 
both capacity and model type and allows 
both types of changes to be accomplished in 
the field. The reduced number of printed 
circuit I:oards simplifies wiring and pn> 

"'ides increased reliability while insuring 
ease of maintenance. The reduced pt,ysiC411 

size saves floor space and the top of the 
enclosure may be used as additional work· 
ing surface. All system components are 
contained within the EMM cabinet thus 
reducing installation time. In summary. 
extensive user- benefits are provided by a 
modern design based on proven EMM 
producu. 

CAPACITY RANGE. Bytes 

Mocle/30 
Model 40 
Model 50 

From 

16.384 
32.768 

131.072 

To 
262.144 
458.752 

1.048.576 
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