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Federal Communications Comrnission (FCC) Statement

lVarning: Ttris equipment getrerates, uses, and can radiate radio frequency
energy and if uot installed and used in accordance with the instructions
rnanual, may cause interference to radio comLmunications. lt has been tested
and found to comply with the limits for a Class A computing device pursuant
to Subpart J of Part l5 of FCC Rules, which are designed to provide reason-
able protection against such interference when operated in a commercial
environment. Operation of this equipment in a residential area is likely to
cause interference in which case the user at tris own expense will be required
to take u'hatever rneasures may be required lo correct the interference.

IBM Statement

This warning is also rpplicable to all attaching units
produced for rrse in the USA that l iave been manufactured
af ter  DecenLber 3 l  .  1980.  A not ice ot 'cornpl iance has
been alfixecl within thc custoilrer access area of all affected
uni t  s .

Sixth Edition (December 1980)

This is  a nraj t r r  rcv is ion of .  and obsoletes,  GA27-2' l87-4.  l \ {a jor  technical  changes have
been lnade throughout,  i r r . rd thrs prubi icat ion shoul , l  be reviewed in i ts  ent i rety.
Significant clrlriges or additions to the spccifications contained in this publicaiion will bc
reported m sutrseqLlent  r , :v is ions or  

' I  
cchnical  Newslet ters.  Befbre using th is publ icat ion

in conncr: t ion , . r ' i th  t l rc  insta l lat ion and opcrat ion ot ' IBNI equipnrent ,  ref 'er  to thc IBiv l
S1'srtn1,/-1611 l:til:lioxraitlt.t,. (;C20-0360. arcl IB,\t S.t'stt,trtl,l70 attd 1-100 hoccssors
Bihl iographl , ,  ( ; (121,-1 i00i .  for  cr l i t ions t i r : r t  are ap,pl icable and current .

I t  is  possib le t l rar  th is r rater ia l  nra) ,contain reference to.  or  inforrnat ion about,  IBM
products (urar . :h incs and prograrns),  progranrrning.  o l  serv ices that  are not  announced in
your countr- \ , ,  ,Such ref 'ercnces or  inforrn; i t ion must not  bc construr :d to nrean thal  IBM
intencls to ani l { )L l r lce such IBM pror lucts,  programrning,  or  serv ices in your countrv.

Requests l 'or  , : r :p i t :s  o i ' IB\1 publ icat ions shoul t l  be inade to youi  iB\{  representat ive or

to the IBI \ {  brench of l ice scrv ln l l  your local i ty .  Sorr ic  of  the devices,  opt ions,  and
ieatures l is tedl  in th is l rubl icat i t in  l ray not  bc avai l rb le in uvery '  locale.  Consul t  your

lo, la l  IBN{ N{ar lcet ing RepresenLat ive for  i r r forrnat ion about product  avai labi l i ty .

A form is provided at  thc br i rk , r f  th is publ icat ion for  readers '  corur lents.  I f  the tbrnl
has beon removed, cor i imcnts rnay be addrossed tc,  I tsM Corporat ion,  Dcpartnrcnt  -52Q,
Neigl rborhoor l  Road, Kingston,  N.Y.  12401. IBi l [  nray use or  d ist r ibute any of  t l tc
inf t - r r rnat ton l 'ou supply in any rv ly i1 bcl ievcs appropr iate wi lhout  incurr ing any
obl igat icrn \ r ' ln1.ever.  Yorr  r r ray.  ot  course,  cont inr lo to usc the inforrnat ion you supply.

t - t  ( -op) r ishl  . ln  iernat ional  Business Machin es Corporat i  on 1 97 1,  1 9 7 8,  1 97 9,  19 8."



Prefac-e

T'his rna'rral c 'ntai 's inl irrmation that is i . tencled t.  guicle
custonrel 's in planrr ing t l ie physical instal lat ion of terminals
and cont ro l  un i ts  o f  the  IBM 3270 In fo rmat ion  D isp lay
Systent. Included are scheduling infbrmation, f loor-
planrr ing infbrnration, electr ical and environmental require_
nre  n ts .  and cab l ing  in lb r rna t ion .

T' lr is rrrat lral is arranged i lr  the fol lowing order:

( 'huTttar I  .  Intni lLtct ictn provides general int irrmation
ahout  the  var ious  un i ts  tha t  n rake  up  the  3270 In fo rma_
t io r r  I ) i sp lav  Sys ter r r .  A  pre ins ta l la t ion  sc l redu le  and
cLrs to rner  f  loor -p la r rn ing  gu ide  are  a lso  c l i scussed.

Cltupter 2. Operatrtr llrtrk-Space Consitlerations
( 'on ta i l rs  in f 'o r r r ra t i< tn  re la t ing  t< ,  tvork  s ta t ion  c les ign
lay ,uu ts  an< l  the  env i ronrnenta l  cons idera t ions  to  be
obscrved when p la r rn ing  an  ins ta l la t ion .

(. lutytygy -1. Site I)repurutiott  Explains t l ie requirernents
1or  s l te  p repara t i t tn ,  inc lud ing  e leo t r i ca l  requ i ren ten ts ,
cab l ing ,  lnd  t l re  e l in r ina t io t r  o l '  e lec t r i ca l /n ragnet ic  h te r_
t'e rer rc'e.

('l411ttct 4. S.t'.stertt Llttt.figrtrutiott arul Cablirtg Con_
tr irrs cabl irrg sclrenratics for local arld l .er) lote configura_
t io r rs  l s ' "ve l l  as  de ta i led  i r r l ' r - r r rna t i t tn  < . r r r  cab les  requ i rec l
I r r r  e l r c l r  c r l r r f  i g u l r t i o r i .

(.'l tt7' 1py,i. ill tu'lt ilt<' Spet,i.f icatir trts Contains clclailecl
speu i l ie  a t io r rs  o f  car : l r  un i t  in  the  -1 j  70  In fo rnra t ic l r . r
D i s p l a y  S y s t e r r r .

( ' l tu/t tar 6. ( lntrt t turt ic:at i l tr t  S.t,stcm Cabli tg (.ontairs
i r r i r r r  r r l i t i o r r  per ta in i r rg  to  coax ia l  cab le  ins tu l la t ro l i s ,
i r rc lud i r rg  spec i l i c l t ions  l i r r  cab les  anc l  connectors  tha t
t l le  cus lo lner  r r ray  e lec t  to  tabr ica te .

This manual also includes the followitrg appendixes:
Appendix A contains U.S. and Ctanada lpower
Plug Types;Appendix B conta ins power Cable Lengths;
Appendix C contains World Trade power plug Types;
Appendix D contains Power Cclrd Specifications;Appen-
dix E contains the I.J.S. Lightning Damage probabil ity
Map;Appendix F contains Connector Specifications for
attaching Non-IBM Modems:Appendix G contains 3270
Specification Sumnrary (Metric [Jnits); .Appendix I] con-
tains 3270 Specification Summary (English Llnits);
Appendix J contains Cables and Connec:tors Attachirrg
Non-lBM Devices;Appendix K contains a Wire Conver-
sion Table; Appendix L, contains an Inch-to- Mili irneters
Conversion Table; Appendix M contains Voltage Lirnit-
at ions;  Appendix N cc lnta ins arr  Insta l la t i<tn CIreck-
list; arrd Appendix 0 l ists Abbreviationsr and Deflnit ions.

In planning the installation, the cuslomer should rnake any
arrangements deerned necessary for the seldc:es ol'profes-
sional consultants. The installatiort rnust nreet krcal ancl
national code requiretnen ts.

Tlre following publicatiorrs shoulci be used in r:oniunction
with tir is rnanual:

I BXI -l 2 7 0 htJ o ntt o l ion D isTt ktt' S1,s t ent : (} n t t por rc n t
Descrip ti ort, G A27 -2.7 49

IBIII 3270 lrt.fornwti(tn Displa.y S),stem; Plawting arul
Setup Gude, GA21-2821

Assentbllt rl Coaxial Cable and Accessories llt Attaclt-
ment to If]llI Prrxlucts, GA27-1805

IBXI S.t'stcml 370 lrtstallation Xlanual Physical
Plattni rtg, GC 22-l 0O4 (WT I 9-0004)

Preface iii
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Chapter 1. lntroduction

The information presented in this manual is intended to
assist management personnel, system planners, installation
planners, and installation personnel in performing the
physical planning and installation procedures required to
install an IBM 32T0Inforrnation Display System (tDS) at
a customer's facil i ty.

In general, the manual describes the site preparation activ-
ities that should be perfbrmed ar a customer's facility prior
to. during, and after delivery of a 32l0Information Display
System to the customer. Further, the planning and instalia-
tion data presented in this manual covers the whole spec-
trum of system configurations that are available to the
customer: large clusters, small clusters, or a mixture of
both types, operating in a local or renlote environrnent.

Installation planning as described in this manual is divided
into the following phases of activity: preinstallation plan-
ning, site preparation, work space and unit allocation,
overall system design layout, cabling layout for local or
remote system configurations, unit-to-unit cable routing,
and installation of the cabling attaching all units.

3270 System Units

Listed below are the individual units that make up the 3210
Information Display System :

IBM 3262 Line Printer Models 3 and 13

IBM 3211 Control Unit Models 1 ,2, 11 , and 12

IBM 3272 Control Unit Models l and2

IBM 3274 Contro l  Uni t  Models lA,  lB,  lC,  lD,
and  21A ,  218 ,  2 IC ,  21D,  31  A ,3 lC ,  3 lD ,  and
5 l c

IBM 3275 Display Stat ion Models 1,2,  l l ,  and l2

IBM 3275 Contro l  Uni t  Display Star ion Models 1,2,3,
4 , 1 1 , 1 2 , 1 3 ,  a n d  l 4

IBM 3211 Display Station Models I and 2

IBM 3278 Display Stat ion Models 1 ,2,3,4,  and 5

IBM 3279 Color Display Sration Modeis 24, 28, 3A,
and 38

IBM 3284  P r i n te r  Mode ls  l , 2 ,and3

tBM 3286 Printer Models 1 and 2

IBM 3287 Pr inter  Models 1 ,  2 ,  lC,  and 2C

IBM 3288 Line Printer Model 2

IBM 3289 Line Printer Models 1 and 2

Preinstallation Plannine

The following general schedule is a guideline for custonrized
planning at individual locations. Adhereru:e to this sched-
ule wil l ensure that the site is readv on the planned instal-
lation date.

S i n c e  t h e  3 2 6 2 , 3 2 7 4  M o d e l s  l C .  2 1 C , 3 1 C , 5 1 C , 3 2 7 6 ,
3 '278,32i9,3281 ,  and 3289 rnachines are designated
Customer Setup (CStf machines, additionai inforrnation is
provided to enable both the customer and the IBM lvlarket-
ing Representative to develop a contprehensive plan for the
setup of customer setup machines. This infornration is con-
tained in the IBtrI 3270 Inlornntiort Dis1tlu.t' S.t'stent: 3271
Control Unit Platutirtg, Setup, and Custonti:irtg Guitla,
GA21 -2827, and the IBM 3270 Ittfonnatiott Display
System: 3276 Cctrttrol L'tit Displa.r' Stari<.trt Platttting antl
Setup Guide, GAl8-2041. Delays in tl 're irrstallatiou uray
result if the inforrnation in tl lese publications and the
scheduie in the following paragraphs are not used.

Schedule of Customer Responsibil i t i ,es

SLr Months before Delivers,

o Review specitications for cables that the custonter I 'nust
supply and begin to gatl.rer prclcuremeuI source infonlla-
tion if cables are not to be ordered fronr lBM.

o Determine which cables to be obtained from IBM are
available only in preassembled form ancl plan accord-
ingly.

r Complete all structural, rnechanical, and electrical design
specifications.

o Verify that common carrier facil i t ies ca:n be installed and
operational by the planned installation ,Jate.

o Obtain review by the IBM Marketing Re:presentative for
the final terminal installation plan.

e Submit invitations for bids to outside c()ntractors as
required.

Four Months before Deliverl,

o Have a source for cables and a{rcessories that the
customer must supply and ensure that they wil l be
suppl ied on schedule.

o Submit order for cables to be obtained from llJM.
(Renrember that some cables are supplir:d with the
uni t  and no order  is  rcqui red.)

Chapter l .  lntroduction t- l



Three Months before Delivery

o Begin alterations to buildiug.

One Month to One lleek before Deliver"y

r Review checklist provicicd in Appendix N t, l ensure
adequate pleparation.

At Time of Delivery

o Place units in proper locations.

r Place units in proper locatior.r before removing external
packaging rnatcrial, to prevent danrage to the units.
Sorne rnachines are stripped on pallets which are siightly
larger than tlre machines. Tliese units nray u<tt go
through openings (doors) to thc final machine location
unless rernoved fronr such paliets. Should it be neces-
sary to remove the pallet, be careful not to damage the
legs or other supports of the rnachine while rnoving the
nrachine to jts proper location.

o Remove external packaging material.

o  Check order ;  repor t  any d iscrepancies to IEiM.

o Install any units designated for customer setup.

Product and Environmental Safetv

Saf-ety is a major consideration in the design of IBM
products. Environrnental safety is the responsibil i ty of
the custoniel. Tlre custorner should take care regarding
the placement of 3270 units wtthin his installation.
Sta<'kirtg <t.l'ttnits is not rc('onntetrdad since th.is creoles
an unsafe conCition that can produce adverse effects
upon the operating environnrent specil ied for each
3270 unit, and. more important, can present aL potential
sai-ety hizard to seruice personnei. 'tr'he follovring saf'ety
f'actors should also be considered:

o lrrnergencl' disconnection of power to the branch
circuits serving the equipment.

o Clearances lbr botlt operating and service p,ersonnei
(see the machine specification pages in Cha.pter 5 for
recornmenrjed clearances); access clearance for each
individual machine must also be considerecl (clearances
in back of a unit are of l i tt le value if an access oath is
not provided).

o Glounding ,:f branclt circuits as indicated under "Branclr
Cl i rcu i ts  and Grounding" in  Chapter  3.

o Lightning protcclion as indicate d in Clhaptr:r 3 1'or power
lines and in Chapte r 6 f<-rr signal iir-res.

Customer Responsibil i ty

'f 
he custolner is responsible i 'or all si le preparation,

in  c luding:

r Following the "Schedule of Customer Responsibil i t ies"
citeti previously.

o Doing floor planning, discussed below.

o Obtaining, install ing, and maintaining customer-supplied
oables.

o Providing on-site maintenance facil i t ies when required.

r Arranging to install any necessary communication facil i
t ies (common carrier, Postai Telephone and Telegraph,
or private) and attaching IBM cabling to these facil i t ies.

ln addition, the customer must oomplete the setup installa-
tir ln, and must check out all customer-setup 3270 units.
For  the customer setup uni ts  (3274Models 1C.21C,31C,
5 !C,  321 6,  327 8,  327 9,  3262,  3281,  and 3289),  the
customer must follow the setup instructions inIBM 3270
InJontwtion Display Systetn: 3274 Cotttrol Unit Planning,

Setup, and Custontizing Guide, GA21'2827 , and IBIII 3270
Injorntatiort Displal, 51'stem: 3276 Control Unit Displav
Station Planrting dnd Setup Guide, GA18-2041. The pro'

cedures must be followed whenever a unit is delivered or

re located.

IBNl's Marketing Representative rvil l  assist customer person-

nel in understanding. ttLe requirements in this manual and

wili assist with the physical installation plans.

Data Securit-l'
The transrnission of data between units is subject to unau-

thorized access. Tl're customer should take whatever pre-

cautlons are necessary to protect vital information. Data

encr)'ption features or devices are available that can protect

data l 'rom being understood if i t is received accidentally or

witl iout authorization. These features or devices are effec-

tivr:, but only between the transrnitt ing unit and the receiv-

ing unit. Because the encryption features or devices are

associaled with the 3l-7b Controi l- lnit Displav Statiotr or

the 3214 (--ontrol Llnit. the transmission of information be-

tween the attached dispiays ttr printers and the control unit

is unprotected and a possible sottrce of unauthorized access

Floor Planring
I'or eacli location, a detailed l loor plan, showing terminal
placeme nt, should be prepared for efficient work I1ow, oper-

att:rr c:onrfrlrt and saiety, and adequate service clearances.
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Wherr planning work-station dispiay layouts, a review of
Chapter 2, "Operator Work Space Clonsiderations," is
recornrnended.

The lloor plan sirould bc reviewed by custorner uranagc-
ment and, rvhen required, by the IBM Irrstallatiou planninA
Representative betbre r;abling is orderecl.

The fbllowing itenrs sliould be considered:

o Service clearances as shown in planne d views.

o 0perator clearances

o Functional clearances

o Access clearances

r The lengths of power cords anci the location ol-t l ie
electrical outlets with proper phase. voltage. anci
arnperage.

o The lengrhs of the cables that connect units of the
s)'stem to the communication channel icrntinations; the
comlnon carrier or PTT representative nlust be consulteci
regarding the location of the cortlnunication channel
ternrination and the type of connection proposed.

o Where a device may interface with uiore tlran one
control unit or vice versa, all cabling paths nrust be
planned, for exarnple, 3278 and 3J79 tJisplay units
with Feature Code 1720 perrnit switching operational

control of that display unit be'trveen tv/o dif l 'ereni
colltrol units. Theref'ore, a separate coaxial cable run
is necessary between the dispiay unit atrd each control
uni t .

o fhe path of the cabies exiting l iorn the unit:

The protection of thcsc caLrlcs

'Thc 'hazard these cables create by ' ly ing on t i re  l lc lor

o The availabil ity of telephones with outside l ines near
contro l  u l i ts ,  to  a id problenr  r le te lminat ion.

o L lect rostat ic  d ischarge (see " i lecrrostat ic  Discharge"
in Chapter  3) .

o HigJt electrornaguetic l leld strength (seo "Electromag-
net ic  Contpat ib i l i tv"  in  Chapler  - i ) .

Templates
To assist the custontc:r"s installation planntng telnr irr
preparing a floor plan. IBNI provides transllarent remplates
of t lre rrnits. l ' l te IUil 3270 Itt lortrtatit l t 1)isplal 'Sllstcnl
Plt.vsical I ' lanrting Tt'rnplatc, GX-17-1990, js in LI.S.
customary uni ts  and is  drawn to a scale of ' l / .1  inch = I
foot (1:46). The IIIII J:70 Itt lomutittt Displa.v,!r 'srcrr
[ ' l t.vsiL'ul Plannittg 7-enrylatt ', GX:]7-1499. js in nrctric units
and is  drarvn to a scale of '10 rnnr  = 0. -5 rn r : l r  l /4  inch = I  f t
( l :5U).  The te 'nrp iates can be obta ined f rorn rhe IBM
,\11 arke ting Representa tive.

l - l( lhaDter l .  Int roduct ion





Chapter 2. Operator Work Space Considerations

Wtrrk-stat ion layout antl  envirt tnmental considerations have
an e f ' l 'ect ou work el ' f ic iency and employee comfort.  This is
part icularly trLre f irr  tasks that require the operator t<l be at
the tt :Lrninal for cxterrded periorts. This chapter is not a

ct-rnr1:, le te wor k-environrnent desigrr guide: i t  highl ights
tactors that af lect accornrncldation of a 3270 IDS terrninal

as pat t  of a work stat ion and perfornrance of visual tasks.

Iterctr i i rnrentiat ions in t l i is sectiun are based on human body
rneasurements and extensive observations. The recom-
ntended work-space dirnensions are based on an adult
l 'ernalc height of i650 mrn (6.1.8 inches) and an adult male
hc is l - r t  o f  1780 rnm (70 .1  inches)  and w i l l  accommodate

rnost users oi 'approxirnately these heights. Of course, some
of thcse work-space ditrrensions are ut.rsuitable in other
gcrlgraplr ical areas becarrse prrpulat iorr body measuremell ts
dit ' f  e r signif icantly.

CJeneral Consideratious

\ \ / l i on  a r t  opera t ( ) r  i s  a t  a  work  s ta t i t in  mc l re  o r  less
errnt intrously, rvork-space dinrcnsions, equipntent orienta-
t i o t t .  r t r t J  c o t r v t ' n i c r t c c s  b c e u r r r c  i r r t | 0 1 1 i I 1 1 1 .

Whcru  poss ib le ,  a l lowanccs  shou ld  bc  cons idered l i r r
iud iv id r ta l  d i t t tLenccs ,  such as  very  ta l i  u r  shor t  opera tors ,

those wrth bit 'ocals, the left-handed, and the handicapped.
Ad l r rs tab lc  c l ra i rs ,  koyboaLd we l ls ,  and loo ts too ls  a re  sonre
o i  t l ru  c t rn r ru rnr  ways  o f  ob ta in ing  ad . jus t rnents .  A lso ,  the
opt : ra to r  shou lJ  be  ab le  t ( )  e  us lo ln i , / .e  thc  work  s ta t ion  by
rc-oi l ! 'nt iDg the kci, 'Loalt l  and r l isplay-posit ioning t lre
s , ; r r rcc  docurne l i t s ,  i ' c l ' e rence i te i l rs .  and Other  job  ar t i c les .
Stt lLrge spacc t irL pers,.rnal i terns should alstt  be considered.

Put t i r tg  n r { ) fL -  spacc  or  sor rnd  ba f l les ,  o r  b t l th ,  be t tveen work

s l i . r t ious  is  r .L  conr rn t ln  rnersLr rc  Io  c r l r t t ro l  no ise  or  vo ice
i l l td r le  fcncc .  Whe ic  wo lk  s ta t ions  arc  c lose ,  i t  r r ray  be
dcs i rub lc  lo  rcducc  v isua l  d is t rac t ions  w i th ,  tb r  exanrp le ,
Itrw i l iv iders bc-tween st at i(r l ls.

Or rc  t rb jec t i ve  in  work-s ta t io r r  dcs ign  is  to  be  ab le  to
p t rs i t ion  thc  k , :yboatd  a t  a  pLc f ' c r red  he ighr .  I yp ica l l y ,
t l r c  l re ig l r t  s l rou ld  be  suc l t  tha t  i i r rcar rns  are  (o r  eLe near ly )
I t o r i z , r r t t a l .

' f  
l rc , : l roic:c ot '  a rvolk-stat iou arrarrgc'nle l) t  depends upon

inc lo r  s  such as  ava ihb ie  spacc ,  lac i l i t i cs ,  t ra i i l c ,  and the
i l t tcnLled application. Dcpi:nt l ing upon custonrer require-
nlcl i ls. standard funti ture nlay be use d. sonic lnodif icat ions
to  s ta r tdard  fu rn i iu rc  r r tay  be  war ran ted ,  o r  cus ton l  work

stat ions lnay be dcsigled.

Two types of work stations commollly in use are discussed
in the following paragraphs: data or text entry stations and
interactive (inquiry/rrpdate) statir.rns.

Data or  Text  Entry Work Stat ions

For data or text entry wcrrk stations, the nrajor considera-
tion is that the operator's pii inarl/ task is to key in laLge
amounts of data from source documents. 'Ihe operator
seldom needs to mark or alter the source documents.
Usually they are assembled in batches, or [)ages in the case
of text, and handled that way by the operator.

Visual attention is centered on the source rlocuitlent: the
keyboard is operated by touch rather than guided visually.

Typically, at the data entry work station tl-re display is
secondary in inrportance to either the source document or
keyboard. Occasionally, t lte opelalt lr ntay lotlk at t lte
display to verily an itenr or to insp!'ct status indlcators.
The sarne niay apply to text elltr 'y'.

A data or  text  entry ' ,vork s tat io l  is  shclwn in F iguLe 2-1.
Recommended dimensions are gi'rett in Figure 2-1. The
work station shown is not provided b1' l l l l \4. Sortre latitrrde
is provided for adjustnients irt ptlsit ioning lhg 11.',t,t-

Kevboard mav be located on the lef t  s  de i f  so desired.

P rov i s i ons  mus t  be  made  f o r  bo th  s i gna l  and  power  cab l i ng

See  p l an  v i ew  o f  app l i cab le  un i t .

F igure 2-1.  Data or  Te\ t  Bntry W()rk i i tat iorr
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Figure 2-2, Dimensions of Data or Text [intry Work Station
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Fan-fb lded paper panels,38l  mm X 280 mm (15 inches
X I I inches), a common computer printer size, wil l f i t
alongside the terminal when opened to 560 mm (22 inches).
The irrteractive work station (shown in Figure 2-3)may
also be used for data entry tasks, but it is not as efficient
for this purpose as the data or text entry work station.

lnteractive Work Stations

When a task primarily involves an interaction between the
operator, display, and keyboard, the interactive station
shown in Figure 2-3 is preferable. Recommended dimen-
sions are given in Figure 2-4. In this class of applications,
keying rates may be slow and are often visually guided.
The operator, typically, is interested in information that
is called up by a few keystrokes. That information may be
nrodifled by a few rnore keystrokes, orally transferred to a
requcsting party, or reponded to by sclme decision-making
process.

Other than width, the dimensions for this rype of work
station should not change much frorn those for data or text
entiy. At an interactive station, the rninimum width
depends on the amount of other equipment, reference
material, fclrrns, etc., required for Fslfelrt irg a specific set
of tasks. ln any case, the width of this type of work station

should not be less than 7l S mm (.28 inches), particularly if
work stations are to be placed side by side Fan-folded
computer printer paper can be accommodated here too.

Multiple Work Statior-rs

If the arnount of f loor space is particularly crit icai, struc-
tures that support more than one work station should
be considered. Maximum compactness, with some loss
of f lexibil i ty, may be obtained by designing a continuous
structure that can support several individu;l l work stations.
No less than 715 mrn (28 inches) of width should be
allotted each work position. Figure 2-5 shows a dual work
station arrangement on a 162 mm X 1524 mm (3O-inch X
60-inch) surface, a commonly available size.

Selected Dimensions

The following are recommended dimeusiorts or positions
for planning work station layouts.

Keyboard home row height from floor:

740 mm (29 inches) maximum for sustained pro-
fessional keying

8l 5 rnrn (32 inches) maximunr for other keying
(intermittent, hunt-and-peck)

Operator spacing:

715 mm (28 inches) minimurrr center-to'center betweer.t
stations

1220 mm to 1524 mm (48 inches to 60 inches) pre-
ferred

Leg clearance, minimum:

Width:  610 mm (24 inches)

Depth: 460 mm (18 inches)

lleight: 635 mm (25 inches)

Toe clearance for standing:

105 rnrn 14 inches)  min imum

See-over height (top of display unit to 1'loor):

Standing operator: 1397 mm (55 inches) maxinrum

Seated operator: I 120 mrn (44 inches) maximum

Writing surface:

410 mm (16 inches)  deep by . )05 mrn (12 inches)
wide, minimum

Allow 30 mm (l inch) spacing; between multiple sets of
documentsl.-igure 2-3. Interactive Work Station
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1524
(60 )

Note: Dlmensions are shown in millimeters, with inches in parentheses

Figure 2-5. Dual Work Station Arrangement

Source and reference material:

To left of keyboard for data or text entry tasks

To righl of keyboard for tasks that require writ ing

Telephone equipment to be left of keyboard, usually.

Desk-to-desk, desk-to-wall: see Figure 2-6.

Visual Considerations

The systern displays can be viewed comfortably by nrost
persorls; over a range of distances, typically -130 rnrn to .5 l0
rnrn (1.) inctres to 20 inches). Ttre l inrits in any given case
d,:pend cln the individual's eyesight, his visual environnrent
the work station layout, and features r.lf the ref'erence or
source rnaterial. Viewing distances greater than 610
rnrn (24 inches) should not be used without careful
consideration.

Ambient Lightirtg
Iri l ters are prrrvided for the 3270 IDS dispiay screens to
enhance contrast and to reduce rellections fronr ambient
l iglrt irrg. The 3)71 display tl l ter is a custorner clptirrn at
no cosl . ;  the 3276 Contro l  Uni t i  Display Stat i t - rn ancl  the
3278 arrd 3279 displays have a buil i- in reflective fi l ter.

Moderrate l ighting of only 540-il i0 iurncnsirreter- (-iU-75
footcandles) is inr,l icated ft ir nurst lasks leiluiring displays"
It is usually helpful if l ighting is reasonably balanced.

Although there are positive aspects to havins wind.rws in
the display area, nalural l ighting ira\/ pr)se plobleins wirh
almost any dispiay' bc'cruse cri its variabil itv I r onr ie:s than
"roonr aurbient" to r.r 'e1l over I()0,Ct()0 hrrnens,'n,: rcr:
( q ,300  f i r o t can i , l i es ) .  l i  j s  l i t c r r  i r e l p l u i  t o  o r i c r r t  t hc
display screen []t r ight angles to win.dows tr.-, avoii l Jlrect
sunlight on the scrcen and t,. i avoid sunlirihi rri lhc opcr"
ator 's  f ie ld of  v iew whert  us ing i i re  , :1 isp1.ry .

Eye ['atigue
Eye d iscomfol ' t  has anY nunrhc ' r '  o i  causes whiu l l  xrc  o l ' te l ]
dift lcult to isolate. l) iscornlort Dli l 'y bc' s-vnri)tL'rlratic of'
trodily fatigue, a stressiit i  visual envlrr.rnnrerrt, i lr a :;pecil ic
eye defect. Causes of eye discorLrlirrt and coulpll int"s drc
the sames as in other clericrl situeti\)ns. Blr:acll 'r speuking,
the prirnary causes are iourid in attriude s. staLe of lreaith,
work organizatron fact.lrs. pr.rsturai fact,lrs. t ire uisual
environment, and eye deflciencies. Often thesc l ' l lctors
intelact. Those planning an installa:tit.rn ol 'display ter-
rninals ought to be rrrindful of t lre (r()nul)()n tlret:kpoirrtr
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for minimizing visual fatigue where a display is used.
Stated as qualitative nrles, these points are:

o Provide adequate illumination for any visual task.

o Minimize differences in the viewing distarnces to the
several obiects, including the dispiay, that are to be
focused upon during the task.

o Provide objects that are well detined (haltng nrininrum
blur, good contrast, and medium, legible size and shape).

o Minimize wide differences in brightness arnong work
station areas; for example, desk top and rvalls or win-
dows, documents, and desk tops.

o Eliminate glare sources.

o Reduce vnde differences in briglrtness among objects:
for example, document and display, docunrcnts used
concurrently.

o Keep dispiay brightness as low as possible while pro-
viding gotrd legrbil irv.

762  (30 )  m in  desk - t o -desk
91  5  { 36 )  t o  wa l l  o r  desk  t o  use  desk  d rawe r

l j lO  (42 ] ,  t o  wa l l  o r  desk  t o  use  f  i l e  d rawe r
1170  {46 )  f o r  passageway

Figure 2-6. Clearances for Seated Operator
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Chapter 3. Site Preparatiorn

Tentpera ture and Humidity

Flardware environtriental requirements fclr temperature ancl
hunridity are shown in Figure 3-1. I iorne individual urrits
rcquirc special consideration and may have restrictive re-
quirenrents. Rcfer t<l the rnachine specification plges in
Chapler 5 for individual requirenrents. Humidity l inrits
lnay not be the sarrre I 'or the rnachine as for various supply
products such as forms and carcls. T'he l imits of the sup-
plies should be known because they are usuall l, msls
rcstl ictive. High or low huntidity le,rels rnay cause iir i-
propcr leeding of papcr. Before use, {brms should be pre-
condi t ioned not  le  ss than 48 hours in  the envi ronrnent  o i
t l re  p l in tcr .  In  sorne locai ions,  a i rbot .ne par t ic les,  vapors,
or geses may subjcct units to contantinatic.rn. If local
conditions exist where contamillaticur is suspected,
conlact the IBM Installation Planning Representative
cluring thc earl1,. planning stages or before relocating units.

Environment Non.Operat ing:

J emperatu re 1 0.0.  to 51 .7 '  C.  (b0" ro 1 25'  F )
Rel  l lumidi ty 8% to 809/"
Max  We t  Bu lb  26 .7 "  C "  -  ( 80 "  F  )

Environment Storage:

Temperatu re 0.6 '  to 60.0 'C (33'  ro j  40" F )
Rel  Humidi ty 5% to 8Oo/.
Max  we t  Bu tb  2S .4 "C  (85 "  F )

Env i r onmen t  Sh ipp ing :

Temperature -4C.0" to 60.0"C ( , , f0"  to 140" F)
Re l  l ' l um id i t y  5% to  100% ( i nc l ud ing r  condensa t i on

exc lud ing  ra i n )
Max  We t  Bu lb  29 .4 'C  (85 'F )

* 7-he upper limit of air temperature should be derated
A,.d'C (1" F) per 76 m (250 feet) of elevation above gt4 n
(.7000 feet).

*" l-he upper limit of wet bulb temperature should be derated
A.f C I I" F) per 30-5 m ( 7 00 feet) of etevation above
305 m (l0OO feet).

Figurc .3- I .'I 'emperature and I.lum idi ty Rr:q uirenrents

Electrical Requirements

Voltage and Frequency
T I're units of the 3170 In1'ormation Display Systern operare
at 50 or 60 !lz.. Tlie allowable frequency variation is +0.5
FIz. Tlie lnachine specif ication pages i l1 Chapter 5 l ist the
single-phase voitage at which thc individual units operate.
The allow'able voltage variations are shown in Appendix
M .

Maximurn Continuous l..oad _ kVA X 1000
in Amperes V

Power Cords and Receptacles
[::ach unit has a three-'uvire power cord that includes an
equipment ground wire (green or green and yellow). For
use in the Ll.S.. [ 'anada. and Japan, the power cords have
plugs attaclied. Appendix A identit les the plugs supplied
in the U.S. and Canada. Appendix L' identif ies the piugs
suppl ied in  . lapan.  For  each h/NtE/A or  A/FE counlry ,
cxccpt  Canada and Japan,  uni ts  are shipped wi thout  power
plugs ercept  for  t i re  3262,3)74,3)16,  3 l18,3187.  and
3289 uni ts  (custorner  setup uni ts) .  The power cords for
these units are sr,rpplied with a plug as indicated in
Appendix C.

lJranclt Circuits attd Grounding
The individual branch circuits slrouid have suitable circuil
protect ion in  accordance rv i th  nat ional  and local  e lect r ica i
codes.  Each protector  s i rould be labeled to ident i fy  the
branch circuit it is contrcil l ing.

The power cords are equipped with a green or green alld
yc lkrw wire.  This col lductor  nrust  be carr ied back to eal th
or allother suitabie building giouud. A cledicated insuiated
wire conduclor  is  recomntended 1 'or  t l i is  purpose:  however.
a cont i r luous r r reta i  conductor  nrry  be used i f  i t  has a per-
lnanent  and col l t inuous low i r -npedance path to ground to
ens r r re  c l cc t r i eu l  eun t i nu i t v .

Thc '  I lo t iNeutra l  polar i ty '  o1- the power receptacles should
be c l rcckecl  lnd corrected,  i1 'necessary ' ,  b l '  an e lect r iu ian
Dr r , r1  1o  r r ruc l r i r t e  i r t s ta l l a t i o r t .

. t -  |

Environment Operat ing :

Temperatu re 10.0" to 40.6" c*  (u0'  ro 1 05'  F )
Rel  l - lumldi ty B% to 8O%
Max  We t  Bu tb  26 .7 'C " -  180 "  F )
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Lightning I'rotection

Power Lines
The customer should install lightning protection on his
secondary power source when:

o The utilitlr s6mpxny installs lightning protectors on the
Primary p,cwer source.

o The area is subject to electrical storms or equivalent type
power surges.

Communicatiion Lines
The customer should ensure that lightning pr,)tection is
provided on the conrmon carrier l ines.

Signal Lines
Refer to "Lig,htning Protection" in Chapter 6.

The customer is responsible for selecting the l ightning
protector andi install ing it properly.

Electromagnetic Compatibil i ty

In some instances, the site chosen for an installation may
have amblent electromagnetic f ields. These fields can result
from nearby radio-frequency sources, such as transmitting
antennas (AI4, FM, television and two-way radios), radar
installations, industrial equipment (radio-frequency induc-
tion heaters, arc welders, and insulation testers). Three-
phase power distribution l ines can generate magnetic
fields that ma)/ cause display probiems. As a precautionary
nleasure, keep displays as far away as possible from such
power distribution l ines, preferably never cios;er than I nr
(3.3 I 'eet), and front other sources of magnetir: interference.

Other sources of interference include transformers (includ-
ing those instrnlled within olher units), distributions panel,
rotating ntactLinery, and electric f loor heating. To identify

the location of suclt sources of inter:f-erence, check with
your building engineer.

Before positioning units clr cabling, an insrallation planning
review nray be appropriate to assess the environnient and tcr
determine whether any special installation or prrrduct cori-
siderations are required to assure nornral systent operation
and maintenance.  Consul t  wi th your  IBNI lnsta l la t ion
Planning Representat ive.

Ele ctrostatic D ischarge

Electrostatic charges can be built up on people and
furniture as a result of:

o Movenrent of personnel. carts. or f-urnitule in
contccr  wi th f lo t r r  covel ing

o Personnel in contact with furniture coverings, Like
seat covers

Discharge of these static charges to tl ie metal parts of t l le
unit or tr) the furniture on which it is situated utay cause
inter ference rv i th  the operat ion of  the e leutronic  equip-
ment. These discharges rnay alscr cause personnel dis-
cclmfort.

Major  factors that  contr ibute to th is  probleni  inc lLrde:

o High-resistance tlour surlace rnaterial

o Carpet ing wi thout  ant i -s tat ic  propert ies

o Plast ic  seat  cover ing

o Very low irurnidity (Lrsually less than lOti,)
o Metal frarne lurniture

I f  any o1 ' the above factors apply,  rev iew the lu t : i l i ty  wi t i t
your 1ts1!l Installation Planning I{epresentative.
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(.ihapter 4. Systern Configurrations and Cabling

l ,ocal Attachnrent

I  oc i i l  l i l i rcct )  at tachrncnt  (F igurc 4 1)  of  anlBM 32]2
Contr t r l  L . ln i t  or  I tsM 3214 Contro l  Ul i t  Models 1A,  lB,
l D . 2 1 A ,  2 1 I 1 ,  2 1 D ,  3 1 A ,  o r  3 1 D  t o  a L  h o s t  s y s t e n r  i s
rhrough a selector, rnultiplexer, or block multiplexer
,. 'hannel. the corrtrol units attach via rine of the eight
control rrnit positions on the channel interface.

A 327'2 can be at tached to IBM S/360 Models 25,  30,  40,
50 ,  65 ,  61  (n  65  rnode ) .  75 ,  85 ,  and  195  o r  IBN I  5 /370
N4r rdc l r s  I  15  t h rough  195  o r  303  1 ,3032 ,  and  3033
Proce ssors.

At  l vas t  one  d i sp l ay
stat ion of  the same
model  as the contro l
una t  w i t h  a  keyboa rd
special  feature must be
a t t ached  i n  each  d i sp l ay
systern.

A 32' l l  Modcl  1A,  21A,  or  31A (Sn'A vers ion)  can bc
attached to IBM S/370 Models I 15 through l6BIv{P ancl
303 I  ,  3032,  and 3033 Processors.

A 3274 Model  l l l  or  218 (3272 vers ior i )  can be at la( jh{rd
to IBM Si  360 Mo<ie is  30,  40,  50,  65.  75,  and 195 or  I  l l l , l
S/370 Nlodels 1 15 t l r rougl i  195 or  3031,  3032,  and 3Lr ;  l
Proce ssors.

A3214  Mode l  1D ,21D,  o r  3 lD  (3272  ve rs ion )  r : an  r>n i y  t r t :
a t tached to IBN{ Si370 Models 1 l -5 rhrough 195 or  to
303 l .  3032.  and 3033 Processors.

*See Page 4-3

*See Page 4-4

3274  Con t ro l  Un i t
M o d e l s  1 A ,  I  B ,  1 D ,
2 1 4 , 2 1 8 , 2 1 D , 3 1 A
o r  3 1 D

'uts to 32 devices can be attached to one control uniL A Model I contro! unit can onty
have these device moders attached: 3294-r.32g6-r,3227-1,3297-r, and 32g7-2. A
Mrtrlel 2 control unit can have any motrel device attached- However, the 32gg-2 printer
can anly be attached to a Model 2 control unit.

*'C.ttrtact your IBM Sales Representativet for possible systems that these control units
can attach to-

Jtigure 4-1. l,ocally Attached 3270 Infomration Display System

3 2 7  1

D i s l r l a y

S t a  t i o n

M o t l e l  
' 1  

o r  2

3284 or  32U6
Pr in  te r
Mode l  1  o r  2

3287  P r i n te r
Mode l  1  o r  2

3272  Con t ro l  Un i t
Mode l  1  o r  2

lBf \ ,4 SVstem/360
o r  Sys tem/370

S e  l e c  t  o r ,

M  u  l t i p l e  x e r ,

o r  B l o c k

lv lu  l t ip le  xer

C h a n  n e  I

3288  P r i n te r
Mode l  2
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Host ST,stern Channel Priority

Input/Output Priority Sequence
Channel capabilities are affected by ihe sequence in which
IiO devices are attached to the channel. This sequence is
called priorit),. This is nrost pronounced on the byte
multiplexer channel. For assigning priorit ies. rhe devices
are divided into three classes:

Class 1: Devices subject to overrun

Class 2: Devices that require channel service in synchro_
nization with their ntechanical operations

Class 3: Devices that do not require cha:nnel service to
be in synchronization with thei.r operations

The 3272 and 3214 Control Units do not re,quire channel
service in s1'nchronization with their operation. l i igure 4-2
shows thc devicc priority consider-ations.

Device Wait (Critical) Time
After a nrultiplex-rnode device requests channel servie e. it
has a fixed length of t ime that it can wait for service. If thc
channel provides service within this length ot't inre, the
device operates satisfactori ly. If. however, the cl 'rannel cloes
not service tl.re device within the device's wait t irnc. one of
two things happens: If the device is not subject to overrun.
it continues waiting; if i t is subject to overnrn, it loses data
and subsequently causes an I/O interruption condition.
Neither vnit (3212 or 3214:) is subject to overrun;both
continue to wait. However, I lte 3272 unit niust have a
rcsponsc within 70 nticroseconds. ol approxltiately 2
mill iseconds of the data byte used in the read/write
operation is lost. The tinre lost does not affect channel
tirne out (32 microseconds), but it does have a rnajor
impact on data throughput.

Dev ice

3274

3274-1 A

3274-18
3274-218

327 4-18
3274.318

Figure 4-2. 3272 and 3274 Pfiority Considerations

Block Mul t ip lexer and
Selector  Channel  Burst
Mode Date Rate (per second)

70 m icroseconds

No  c r i t i ca l  t ime

No  c r i t i ca l  t ime

No  c r i t i ca l  t rme

650,000 characters

1 00,000 characters
i ns tan taneous

400,000 characters
inst iantaneoLts read

650,000 characters
i ns t i r n t aneous  w r i t e
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3270 Infinnction l)isplay System (ahlin7
Sch<:matics ( Lot'ol)

J272 flontrrrl l .Jrrit

n  o r  I

3201
3202
? ? n  ?

3204
3205

32O1  Se iec to r  Cha r rne l  i
32O2 Byte Mul t rp l t ' rer  Channel  I
3203  B luck  Mr r l t r p l e ) : e r  Channe l  I  n , ^ , -  ̂
3204  Con t r . r l  Un r t  i  

' " ' "  -

3205  Channe l  t o -Channe l  Add t i t e r  I
32OG Sequence  and  Con t ro l  (EPO)  /

3 2 7 ?
S e l e c t o r  C h a n n e l

B y t e  M u l r i p i e x e r  C h a n n e l

B l o c k  M u l t i p l e x e r  C h a n n e l

C o n t r o l  U n i t

C h a r t n e l - t o - C h a n n e l  A d a p t e r

S e q u e n c e  a n d  c o n t r o l  (  E P O )

_ - _ _ - -

f +
t i ' - ' ' +

i l l - - - >
l " +

f  - ' ' >

- . * . - . . 1  - 1  l .  r - l  L
| 

-*--l

i_ _ 
3212 1,2 

_J

I t;t*.r--l__- r'r: r --_----l I I
t----_-.--J (Note 4) | I

h o r l

(No te  4 )

I-- - - - ' '-l (t\ole 1) .-t 
._- * 

l-*'^ 

-

[T::: ] : :1'"_f 
- -r 

r {Nore 2

k::Gy-J

l. A torrbined cable length of 1.2 m 14 reet) supplied with Selector Ltljht Pen; a.46 nt (t l/2 feet) from 3277 to holder;0.76 n1
(2-l /2 feet) frorn holder to Selector Light Pen

2. Fi.xed cdble length of A.76 nt (2-l/2 feet) supplied with lD card reader

3. Fi.xed cable length ot'0.76 m (2"1/2 feet) supplied with keyboartj

4. ('trstorner-supplied, ,tnstatted, and -m.tintatnua Sei "Cabte Specifications" in Chapter 6 for orJering information and specifications.

5. T nta! cable length of 6l A m (2,0OO feet) is available to attach all control units, uniess ,ttodified by cabling schernatics of individual
processing uni ts or  contro l  uni ts.  Refer  to l tsM Syster l /370 lnstal lat iorr  Manual  Physical  Plannrng,  GC22-7004. or  IBM System/370
Wr:r i r l  Trade f  nstal lat : ion Manual-  Physical  Plannirrg,  GCl9.OO04" for  speci f ic  channel  cabl ing inforrnat ion.

6" 
't'he 

3288-2 is used onlv wittt the 327.2.2.

1 | 3211 , 32t\4 , 32A6, 32131 , 32A8
2 |  3272
2 |  32  12
2  |  3 2 7 2
2  |  3 2 7 2
2  |  3 2 7 2

1 Ly:?

Max Lerrgth
m ( f t )

6 1 0 { 2 . 0 0 0 )  i  q

t ;
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3274 Control Unit Models lA, 18, lD, 2lr\, 2lB.2lD.
3l A, and 3 I D (Local) Cablins Schematic (No tes  5 ,  7 )

3201 Selector  Channel

3202 BVte Mul t ip lexer Channel

3203 Block lv lu l t ip lexer Channel

3204 Control  Uni t

: t205 Channel- to-Channel  Adapter

3206  Sequence  and  Con t ro l  (EPO)

h o r l

rf)

$

E

ro

ro

$

E

to

c

N

E

n  o r  I

h o r l

N

E

h o r l

h o r l

3 2 7 4  1 A , 1 8 ,

I t -T 
^  

^  l to ,z te ' ,z t6 , ; l ,o , l  rvpe ts
Tern i i na l  Adap te r s  

lS tn .  S f  O f e r m i n . l  A , l i t ) t p r s

3279  (No te  1  1  )
2A ,3A ,28 ,3 t s

3278  (No te  9 )
1  , 2 , 3 , 4 , 5

lD  Ca rd
Reade r

S e l e c t  c  r

L i g h t  P e n

M a g n e t i c

H a n d  S c i l n n e r

{ l t J o t e  6 )
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No. of

Cables

1
1
z

)

2
'l

3278,
3274
32,- 4
3214
3214
3274
3214

From

3284, 3286, 3288. 32A7 (Type B)
3279, 3262, 3287, 32Ag (t'vpe A)

3274
327 4
Se lec to r  Channe l
By te  fMu l t i p l exe r  Channe l
B Iock  Mu l t r p l exe r  Channe l
Con t ro l  L , n i t
Channe l - t o -C t i anne l  Adap te r

Sequence  and  Con t ro l  (EPO)

Notes:

l. Fixed cable length of 7.22 m (4 feet) supptied with selector tight pen.

2. Fixed cable length of A.76 m (2-1 /2 feet) supptied with lD card reader.

3. Fixed cable length of 0.91 m (3 feetj sl,pptit'd with keyhoar(J, optionat feature: 1.67 m (s-l/2 fe,:ti.

4. Custonrcr"suppiied, -;tlstalled, and'maitttained. See "Cable Specif ications" in Chapter 6 for orde:ring information and specif ications.

5. Totitl cable length of 6l m l2OA fuet) is available to attach all contro! units, unless modif iect by cabling schematics of individual processing
un i t so r con t ro l  un i t s .  Re fe r  t o lBMSys ien r / 3T0  l ns ta l i a t i onManua l - -Phys i ca l  P l ann ing .GC22 -VO04 ,o r iBMSys tem/3T0Wor l dT rade
f nstal lat ion Manual  - 'Physical  Planning,  GCig-A004, f  or  speci{ ic  cnanne! cabl ing infarnat ion.

6. A free-standing magnetic slct reader rnay be plugged into a 32Zg or 32Zg unit: The units are equlpped with a l.S-m (S feeil cabte
for attachment to a stub cable in the 3,78. To extend the distance at which the slat rea(ler mav be used, two extension cables mav oe
ordetred via MES. TheV are:

o ti-rn (19.7 fe,et) extension cable PN,tSJZgB6

. ,t2-m 139.4 feet) extension cable PN 48329A7

The maximt;m distance the slot reader may be extended is 13.5 rn 144.3 feet); thus, both extensian cables may not be used tagether.
ln addition, no cabtes other than those detcribed above mav be uscd.

7. The local attachrnent for the 3274 Cantroi Unit must be ordered by cable order. The same cables used tor the 3272 Controt lJnit are
used for the 3274 Control Unit.

8. A magnetic hand scanner is availabte {ur use with a 3278 Disptay, Statjor; or;s JM Cotor Disptay Station when they are attached to a
3274 Control Unit. The scanners are etluipped with a 1.5 m (5 feet) cable tor attathment to a stub cable jn the 3278. To extend
the distance at which the scallner mdy tre used, two extension caLrles rnay be oftlered via MES. Tltey are:

o ti.m (19.7 feet) extension cable PN 't832986

. t2-m (39.4 feeil extension caiste: PN 4832987

The rnaximum distance the scanner nat/ be extended is l3.F nt (44.3 {eetJ,.thus. both extension cables may not be used together.
ln addition, no cables other than those desctibed above rnay be used.

9. A 3278 Model 5 attaches to a 3274 Mo,iets I A, I D, 2 | A, 2t D,,i I A. and J t O.

lO. The 3274 Model I I does not support the 3279 Cotor Displav Station Model 2B or 38.

6 1 0  1 2 0 0 0 )  |  4
1  500 (4920)  I  4

6 1  { 2 0 0 )  i  5 , 7
61 i200)  |  s .  z
6 1  { 2 0 0 )  |  5 , 7
6 1  ( 2 0 0 )  i  5 , 7
61 (200)  i  5 ,  7
4 6  { 1 5 0 )
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Remote At tachnrent

Renrote at tachnrent  (F igure.1-- i )  o l 'an I l l l \1  - lJ7 l .  - t l7-1.
or  3276 Clontro l  t  jn i t  or  3275 t ) isp l ; r1 '  S lat i , : rn  to I  l :ost
systenr  is  through conrnturr ic l t ion l i r rcs uni l  r loc lcr r is  to  a
transnrission colltrol ult it. an integr at cd co I I I nl u ni\-. i. l t i()us
adapter .  or  ia  col l t r ) tu l l icat ions cunt io l i r : f  ca l r lcd local l t ,  to
a systern chrrnncl .

N or rs r ry r tched

No nsw i t chec

-+- -F
T T f-l I azzs oi,oruv stat;on. i

l-1 .vj':den' 
"l:Jil':::,'J' I

S r , ' ' . n g 1  1 , n " ,  
t - . * * - '

S w i t g h s d  1 - ; ^ . .

Nons l v r t ched  L l nes

Note: fre 32)tO IDS meets the voltage signal and impedance levels of EIA standard RS/232-C" CCITT V-28, and CCTTT V.35
and is designeot to functiotl with devices that comply with these standards.

'lBM mode'rns on switched lines require data cauplers or FCC-certified equivalents.
*+DAA = Da'ta-access arrangement. Data coupler tvpe CDT or CBS, or FCC-certified equivalent required.

*'*Contact your IBM Sales Representative for other control uilits that may be applicable.

Figure 4-3. Rr:motely Attached 3270 Information Display System

3 2 7 1  C o n t r o l  U n r t ,

3275  D i sp lav  S ta t i on ,

3274  Con t ro l  Un i t
3276 Control  Uni t

Display Stat ion

3274  Con r r ( ] l  Un r i

3276  Con t ro l  Un i t
Displav Stat ion

A d a p t e r

M  u  l t i p l e  x e r

C h a n n e !  o r

I n teg rate d

C o m m u n  c a t i o n s

Adapter

Transmissicrn
Con t ro l  Un i l  * ' 3275  D i sp lay

Stat ions
3276  Con t ro l  Un i t

D i sp lay  S ta t i on

3275  D i sp lay

Stat i  ons

3276  Con t ro l  Un i t
Display Stat ion
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C0 m nr unica tiq n I;a( ili t ies

Major Elernents
' f  

hc nra jor  e icr r rcr r ts  of  eaci r  dat l  c t i rnnunicat i r , r r r  Lnk
bctwcen re lnote ly  locatcd s i tes (scc Flgure 4--3)  arc:

l  A corr r r lLrn icat ion channel

c Moclerrrs or signal convertcrs

o ln terconnect ing cables

The custontel nll"rst arrange 1-or installation of contritLrrrre a-
l ion et lu iprnent  rnr l  sr : rv ices.  These lac i l i t ies nrus l  be
avai lable at  thc t i rnc thc l l lN l  ec lu iprncr t  is  schcLlu le d tcr
be i r rs ta l led.

Comrnunicat ion Channel .  A cor l rnunicat ion channe I  is
usual ly  suppl ied by a cornrr ron carr ier ,  or  in  WorJd I r lc1e
count f res by the Posta l  Telephone arrc i  . le lcgraph (PTT).
A channel  can consist  o1-  rv i re .  rac l io  waves.  or  both.  At
each s i te ,  t l re  cornrnon carr ier  prov ides thc connector  that
ternr inates the c l ranncl .

Modems or Signal Converters. A rrrrrclern or signal con-
l 'er ter  is  insta i led a l  cach end of  each comnrunicat ion
channel :  for  exaurple.  at  the t ransnr iss ion contro i  uni t  and
the 3ll l0 systeut. Tlie urodent or signil l converter is t lre
inter face between the contntunicat ion channei  and the data
termir ta i  ec lu ipnrcnt .

Modems. A r loderrr  rnodulates and dcrnodulates t l te
s ignals cafr iec l  r . rn the conrnrunicat ion channel .  At  a
t ransrnr t t i lg  s i te .  the nrode nt  ntodula les t l re  corn-
rnunicat ior . r  channel  s ignal  wi th data b i ts .  At  a rcceiv ing

s i te  ,  t l r c  rnode r i i  t l c r r r t idu la tc i  the  t ransrn i t ted  s igna ls  back
t t r , . ja t l t  b i t s .

A  n r c ' d c i r r  e : r n  b c  a  s i a n c - a l o n c  ( o x t e i l a l )  u n i t  o r . i t  c a n  b e
lu l t t ig ra ted .  Ar r  in rcgr r  a led  n todcnt  dev ice  is  incorpora l .ed  as
x  lca ture  r ,v i lh r r r  a  un i t .  I r r  sor r re  count r ies .  con t rnun ica t ion
regu la l ions  rn lndatc  t l re  use  o f  PT- f  tnoderns  fo r  cer ta in
typcs ol contrnunica{ion sct 'vices. Ir-r these cases, consult
your  l l3N1 Sa jes  Representa t ivc  to  de ter r r ine  wh ich  rnodents
are  cornpa l ib lc .

Si ignal Converte rs. A signal uonverter is sint i lar to a moderl
in  t l ra i  ! t  cOr rYcr t : :  c ia ta  b i ts  t , r  s igna ls  su i tab le  fb r  t rans-
t t t i ss io t i  ovcr  the  cgr i t rnun ica t ig r t  channe i .  However ,  da ta
is  t ra r rs r r r i l l e 'd  over  t i l c  r r t r i r . r r r run ica t ion  channe l  as  d ig i ta l
signals, Arl  ndal)tcr is rct lurrer. i  in thc 3270 systeln for
propeL in tc r f -ace  to  t l re  s igna l  convcr te r .  lhe  app l icab le
networks  lo r  s igna l  conver te rs  a re :

o  AT. tT  r ronsrv i tched Datap l tone*  d ig i ta l  da ta  serv ice
net$ ,ork  (US crn ly )

o  N ' fT  nonsrv r tc l ied  (DCt l )  X . l l  r re twork  (Japan on ly )

c  N I  T  swi tc l rcd  (DDX)  .X .21  ner rvork  (Japan on ly )

r  ( IC I I ' l '  V . ,15  In te r face

lnterconnecting Cables: J he cables are used to connect
t h c  l i r l l o r i i n r :  P i c g c 5 , r l  c . l u i p r r r e n i :

r  T i rc  svs tL- ln  r rn i r  f  ha t  in tc r faces  w i th  the  cont tnun ica-
t ion  channe l

o  Ihc  rnodcr i i  o r  s isna l  convcr tc r

r  T l tc  c i )nne. to r  tha t  tenn ina tes  l l re  contn tun ica t ion
charne i

*Tradenrark of Amorican Telephont' & Telegraph Co
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3270 Information Display System Calbling
Schematics ( Remote )

3271 Control Unit

3284-1 .11.

32aa-2

Selec tor  F 'e rn

h o r l 1
I
_ln  o r  I

l
b 1 1

Note  i  5

3201

3212

3 2 7 7 . 1  . 2

h o r l

I

I

t (No te  3 )

IBM Modem

Keyboard

Non-l  BM Modem

3275 Display Station

Selector  Pen
{ N o t e  1 )

lD  Ca rd  Reade r
(No te  2 )

{No te  4 }
3244-3

'World Trade'countries onlv except Japan.

L

3212_i

4P ",:9J-

3210

Non  IBM Mode rn

1 , i
t n l ated  Modem

I B M  M o d e m

;i, -{-:114

In tegra ted  Modem

w i t h  A u t o - A n s w e r

Cable
Group
No .

t\lo. of
Ciables From To

Max Length
m ( f t l Notes

h o r l
3207
3208
3209
3 2 1  0
3211*
32', t2
3213

I
1

1
1
1
1

3277 , 3284.32t36, 3287 . 3'.288
Ex te rna l  Modem
External  Modem
Nonsw i t ched  o r  Sw i t ched  L . i nes
Switched Lines
Sw i t ched  o r  Nonsw i t ched  L . i nes
External  Modern
External  Modem

J t t  I

3 2 7  1
J Z  t 5

J Z T S

3275
3275
327 1 , 321s
3 2 7 1  , 3 2 1 5

610 (2000)

12 l40t
1 2  i 4 0 )
12  t40 l
12 l40l
12 l40i
1 2  { 4 0 )
12 l40l

6 , 1 ,  1 4
6 , 7 ,  1 4
6 . 8 , 9
6 , 1 0 , 1 1
6 , 8
t t

1 3 ,  1 5
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Notas:

1. Ft)xed cable length of 0.46 m (7-1/2 feet) supplied with selector pen.

2. f ixed cable length of 0.76 m (2-1 /2 feet) supplied with tD card reader.

3. F:ttxed cable length of 0.76 nt (2-l/2 feet) supplied with kevboard.

4. f ixed cable length of 3 m (10 feet) supplied with 3284.

5. Customer'supplied, -installed, and -ntaintained; maximum tength not to exceed 610 m (2O0O feet). See "Cable Specifications" in
Chapter 6 for ordering information and specifications.

6. S:ee Appendtx J, "Cables and Connec:tors for Attaching Non-tBM Devices".

7. F'or switched or nonswitched lines.

ll. f'or swttchpd lines without auto-answer or nonswitched lines (SF SSO0).

9. F:t)xed cable length of 203 mm (8 inches) supplied with NTT-Dl service (Japan onty).

lO. f'0r swttched lines (SF 5501).

1!. lt is the custolner's responsibility to have this cable connected to the communication faciliw.

12. (lne cahle group number 3212 required for each l8M modem attached. The fotlowing tisting shows attaching unit and modem types:
To Uni t

327 1

, 7 2  t 5

A 3275 requires one group number jl2l3 to attach one IBM 3e72,3874, or 3875.

For direct attachment to the host sy'stem, use cable group 3207 far the 3271 and cable group 3208 for the 3275. The cabte will be
itltached to a cable from a unit in tlle host system. The maximunt combined length of the two cables is 12.2 m (40 ft) unless the
lltte set or adapter of the other unit permits a greater length, for example. a 3704/3705 with line set (FC 4716) pennits a total
c<tmbined length of 3O.4 m (lOO ft).

15. A 3277 or 3275 requires one cable group number 3213 to attach one non.tBM modem in World Trade countries only, except Japan
Frotective ground and signal ground are connected by this cabte.

Cables for Non-lItM Modems
r\ppendix [ :  corr la ins speci f icat ions for  connectors that
a l tac l r  non- lBM devices.  Appendix J  shows the cables and
c(runectors that  a l tach to non- lBM devices.

Modem

3€72
3874
3875
? o 7 A - ?

397 7-3
4812-1 ,3
3976-3
3971-2
4872-1 ,3

t 3

Chapter 4. System Configuration and Cabling 4-9



3274 Control Linit Models lC,2lC and 3lC
(R.emote ) Cabling Schernatic

n  o r  I

Communicat ions
Cable(Note 6)

3274  1C ,
) 1 f  1 1 a

( h  o r  l )
(No te  4 )

-  
L i t res,  Mcldetr t ,  or

Signal  Converter

h o r l

To  /  F rom

Comrnulr icat ion

.;
O
s
o)
S
E

LO

0
o)
<f

E

0

n
9i
g

E
N

E

. f

O

E

@

n  o r  I

f \bgnet ic  S i r ; t

Reac le r

( N o t e  5 )

(N r , r t e  2 i-r;_-l
t teads  

J

'fype 
ts

I  e rmrna l  Aoapters

S e l e c t o r

L r q h l  P e n

(  No te  5 )

l r lag  re t  rc  S lo t
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Cable
Group
No .

No. of
Cables F rom To

Max Length
m ( f t ) Notes

n  o r  I
h o r l

327 7, 3284, 3286, 32t\7, 3288
3278,3219, 3262,328t7 , 3289
321 4  1  C,  327 4  21  C.  327 4  3  1  C

3274 f ivpeB)
3274 lfvpe Al
Modem /  Signal  Converter /
Communicat ion Line

610 {2000}
1500 (4920)
12.2 t40)

4
4
o

Notes:

l. Fixt:d cable length of 1.22 m (4 feet) supplied with selector light pen.

2. Fixttd cable length of 0.76 m (2-1 2 feet) supplied with tD card reader.

3. Fix.rd cable length of O.76 m (2-1 /2 feet) supptied with keyboard; optional feature: 1,67 m (5-l /2 feet).

4. Customer'supplied. -installed. and -maintained. See "Cable Specif ications" in Chapter 6 for ordering information and specifications.

5. A free'standing nagnetic slot reader mery be plugged intoa 3278 or 3279 unit. This unit is equipped with a 1.5-m (5 feet) cafle for
attachment to a stub cable in the 3278,/3279. To extend the distance at which the slot reader may be use(l, two extension cables may
be ordered via MES. They are:

o 6-m (19.7 feet) extension cable PN ,.1832986

o l2-m (39.4 feet) extension cable Phr 4832987

The maximum distance the slot reader may be extended is 13.5 m (44.3 feet); thus, both extension cables may not be used togethet.
ln addition, no cables other than those described above may be used.

6. IBM supplies the cable that connects the 3274 Controt Unit to the extemal modem, signal converter, or communication lines with the
unit. This cable is customer'installed. lJnless a different tength is specified, tBM supplies a 6.1-m (20 feet) cable. lf a cabte length other
than 6.1 m (2O feet) is needed, a 3.05-nn (lO feet),9.1-m (30 feet), and l2.l-m (40 feet) cabte may be specified. See Appendix J for
cables and connectors attaching to non-lBM devices. See the !8M Marketing Representative if further information is required.

7. A nagnetic hand scanner is available for use with a 3278/3279 Display Station attached to a 3274 Controt Unit. The scanners are equipped
with a 1.5-m (5 feet) cable for attachment to a stub cable in the 3278. To extend the distance at which the scanner may be used, two
extension cables may be ordered via MllS. They are:

o 6'm 119.7 feet) extension cable PN ,:t832986

o | 2'm (39.4 feet) extension cable Pht 4832982

l'he maximum distance the scanner ma)r' be extended is 13.5 m (44.3 feet); thus, both extension cabtes may not be used together.
ln addition, no cables other than those described above may be used"

8. Fixed cable length of 0.91 m (3 feet) strpplied with kevboard.
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3274 Contr<>l Unit Model 5lC (Remote)
Cabline Schematic

n o r l

( N o t e  3 )

( N o r e  1 )

U.
s

E

r.r)

ro
<f

E

|r)

$

E

uir 32A4
1 , 2

N

E

To  t he  3704  /  3705

To  t he  8100  t - oop

To  t he  3791  Re rno te  Da ta  L i nk  ( f l  DL )

To  /  F rom Con rmun i ca t i on  L " i nes ,

Modem,  o r  S igna l  Conve r t e r

h o r l

h o r l

N

E
o

N

h o r l

( N o t e  4 )

h o r l

3288

3281
| , z

{ N o t e  2 )

Type ts
Terminal Adapters

l (  ' , ybu ; r r  r  t

S e l e c t  o r

L i g h t  P e n

Magne t i ;  i l an r l

Scanner

lVbgnet ic Slot
Reader
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C a b l e

G r o u p

N o .

No.  o f

C a b l e s F r o m To
M a x  L e n g t h

m (fr) Notes

l l  ( ) r  I

i l  ( ) l

1

1

1

3277 ,3284,3286,3287 , 3288
3278, 3279, 3262, 32a7, 32A9
3274-51C

327 451C

3274  lTvpeB)
3 2 7 4  ( T y p e  A )

Modem /  S igna l  Conve r t e r /
Commun ica t i on  L i ne

Loop  A t t achmen t

6 1 0  ( 2 0 0 0 )
1  s00 (4920)
12.2 @O)

12.2 \401

A

4

6

o

Notes :

l. Fixed cable length of 1.22 m (4 feet) supplied with selector tight pen.

2. Fixed cable length of 0.76 m (2-l 2 feet) supplied with tD card reader.

3. Fixed cable length of O.76 m (2-l 2 feet) supplied with keyboard; optional feature: (3278 ontv).

4. Customer'supplied, -installed, and'maintained. See "Cable Specifications" in Chapter 6 for ordering information and specifications.

5. A f ree"standing magnetic slot reader may be plugged into 3278 or 3279 units. This unit is equipped with a 1.5-m (5 feet) cabte for
attacllment to a stub cable in the 3278. To extend the distance at which the slot reader may be used, two extension cables mav be
ordered via MES. TheY are:

. 6-m ( 19.7 feet) extension cable PN 4i832986

. 12-m (39.4 teet) extension cable PN 4832987

The ,maxintum distance the slot reader ntay be extended is | 3.5 m (44.3 feet); thus. both extension cables may not be used together.
ln addition, no cables other than those clescribed above may be used.

6. IBM supplies the cable that connects the 3274 Control Unit to the external modem, signal converter, or communication lines with the
unit. This cable is customer'installed. Llnless a different length is specified, tBM suppties a 6.1-m (20 feet) cabte. lf a cable length other
t han6 ' lm l20 fee t ) i sneeded ,a3 .05 'm(10 fee t ) , 9 .  1 -m(30 fee t ) . and l2 .  l -m (4Ofee t ) cab lemaybespec i f i ed .  SeeAppend i xJ fo r
cables and connectors attaching to non-ttBM devices. See the tBM Marketing Representative if further information is required.

7. A mitqnetic hand scanner is available for use with a 3278 Display Station or 3279 Cotor Disptay Station when they are attached to a
32/4 Control Unit. The scanners are equipped with a l.S-m (S feet) cabte for attachment to a stub cabte in the 32Zg or the 327g.
To e.xtend the distance at which the scanner may be used, two extension cables may be ordered via MES. They are:

o 6-m 119.7 feet) extension cable PN 4832986

o l2-m (39.4 teet) extension cable PN 4832987

The ntaximum distance the scanner may be extended is l3.S m 144.3 feet); thus, both extension cables may not be used together.
ln acldition, no cables other than those.lescribed above mav be used.

8. Fixed cable length of 0.91 m (3 feet) supplied with keyboard.
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3276 Control Unit Display Station Models l, 2, 3, ,1, l l .
12,  13,  and l , l  (Remote )Cabl ing Schemat ic

To 3704/3705
To  /  F rom Commun ica t i on  L i nes ,
Modem,  o r  S igna l  Conve r t e r

To  t he  8100  Loop  ( fUode l s  1  1 ,  12 ,
C o m m u n r c a t i o n s  C a b l e  ( N o t e  1 )

1 4  o n l v  )

3216
C o n t r o l  U n i t
D isp lay  Sta t ion

1500  m  (4920  f t )  { h  o r  t )  (No te  4 )

With the 3276 Control Unit Display Station, ttsAl supplies the cable that connects the 3276 unit to the tnodem, the signa! converter, the
Communication Lines, or to the 8100 Loop. The Specify feature wili determine the type of cable supplied. See Appendix J for cable
terminations. Unless a different cable is specified fc,r attachment to communication lines ar to madems, IBM supplies a 6.1-m (20 ft) cable,
included with this 66ile is a 0.38-m (15-in.) test cable. lf a cable length other than 6.1 m (2A ft) is needed, 3.Os-m (lO ft).9.1-m (30 ft),

and 12.1-m (40 f t )  cables nay be speci f ied- See your IBM Market ing Representat ive.  See the IBM 3270 Informat ion Display System
Planning,  Setup,  and Customizing Guic ie,  G427-2827, for  detai ls .  This communicat ion cable may at tach di rect ly  to a cable f rom the
3704/3705. The total maximum length of both cables (3276 and 3704tA705 cables) should not exceed 3O.5 m (lO0 ft). Unless a different

cable is spec:ified for attachment'to the 8l0O Loop, l8M supplies a 1.8-m (6 ft) cable, A 4.2-n (14 ft) cable may be specified.

With the Sete'ctor Light Pen, IBM supplies a 1.22'-m (4 ft) cable that connects the pen to a 3276,3278, or a 3279 unit. This cable is

contlected to the Selector Light Pen and the Display Station prior to delivery.

With each keyboard, IBM supplies a 0.76-nr (2.5 ft) cable that is hardwired inrc the keyboard. When installing the keyboard, the customer
plugs the other end of the cable into the 3276 or 3278 unrt. An Optional Special Feature permits a 1.67-m (5-l /2 ft) cable.

The coaxial c:able (h or l) is supplied, installed, and maintained by the customer- Cab!e h is for indoor use, and cable I is for both outdoor
and indoor use.

A free-standing magnetic slot reader may be attached into a 3276, 3278, or a 3279 unit. The MSR is equipped with a 1.5-m (5 ft) cable
for attachment to a stub cable in all units.

3279 Models 24 and 28 can be attached to all 3276 models except Model 1.

3279 Models 34 and 38 can be attached to all 3276 models except Modeis I and 2.

Fixed cable length of (1.91 m (3 feet) supptied w,ith 3279 keyboard.

t .

J -

6.

8,

Magne t i c
S lo t  Reade r
(No te  5 )

Keyboard
( N o t e  3 )

(No te  8 )

Magne t i c
S lo t  Reade r
( N o t e  5 )

Se lector
L i g h t  P e n
( N o t e  2 )

( h  o r  l )  ( N o t e  4 )

(4920  f t )  ( h  o r  l )  {No te  4 )

(4920 frl (No te  4 )

' l  
500  m  (a920  f t )  ( h  o r  l )  lNo re  4 )

4-14 3270 Instal lat ion l \ {anira l  - -  Physical  Planninq



Chapter 5. Machine Specifications

' [his 
chapter provides the rnachine specifications for each

nrajor r:omponent in the 32T0Infornration Display Systent.

Metric Conversions

ln thrs rnanual, English units convcrte:d into metric units are
roundcd to the nearest 5 mil l imeters, or to the nearest 1/4
inch. rvhere dccimals are used.

Symbols

Figure 5-l shows the symbols that are used in the plan
vlews.

Cab le  En t r y  and  Ex i t
A rea  i n  Base  o f  Un i t

e Power Cord Exi t

m 
Air  ln take Area

l -  
-  Op t i ona l  Equ ipmen t

'  Ou t l i ne

Service Area
Bounda ry

+ casters

O Level ing Pads or  Gl ides

Non ra i sed  F loo r  Cab le  Ex i t *
il-',

fr..l- Swrnging Gate

lE Standard Equipmenr
-  

O t t l i ne

* For tabie-  or  counter- top terminals,  the space between the
bottorn of  the terminal  and the table or  cc,unter  surface
permit : ;  s ignal  cable and power cords to enter  and exi t  f rom
any  d i r ec t i on .  Thus ,  cu tou t s  i n  t ab le  o r  coun te r  a re  no r
necessary.

Figure .5-1. Synrbols Used in Plan Views
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IBM 3262 Printer Models 3 and 13 (Customer Setup Designated)

PIan View

Scale: 10 mm = 0.25 m
(Dimensions are shown in millimeters, with inches in parentheses.)

r--r -1

Min imum
Printer
Clearance

L--760
L _ (391-

Notes:

--r
500

(19-3/4)

rrt.

I

l -
760
(30)

, * l , l
(30)  _L  J

l. Signal cable connector location.*
2 Powercable location.x
x Both cables can be routed through a single 6.4-mm Q-|/2-in.) hole in raised floor.

Recommended tocation for the hole is centered between the front and back
of the machine, and 100 mm (4 in.) from thet right side.

Note 2 tTl

3262

Clearance with Cover Raised
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Specificutions

f)imensions:
F S

nr ln 965 7 S0
(lnc,lres) (38) (.2e-1 2)

Service Clearauces:
F L R

nrnl  760 750 160
( lnc l i r 's )  (30)  (30)  (30)

Weight: 245 kg (540 lb)

IBM Wor ld Trade Europe/Mic ld le East lAfr ica

1. Saucli Arabia only.

Note: lTranch circuit retluires a delayed-aetiort
high'surge tolercn.:e for transformer and motor

Heat Output:  1100 Watts (3750 BT'U/hr)

Power Requirements:
kVr l . l
Phase I
Voltage See cliart bckrrv.

Power Cord Style: See Appendix D.

Power C<lrd l,ength: Sec Appendix B.

Plug Type: See Appendrx A (U.S. ancl Canada).
See Appendix C (Ai f,t i  and E/Mfi/A)

H

I 000
(_te-1/2)

Rt lI (cover raised]

160 t l t s
(30) (61.t  12.)

fuse or circuit breaker with a
( h i gh - nt agn e ti c ) a p p I ic ati on s.

Voltages That Can Be Specified

IBM ( tJn i ted  Sta tes /Canada)

IBM Wor ld I rade Ar ler icas/Far  East
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327 | Control Unit Models l, 2, tl, and 12

Plon View

Scale: 40 mm = I m
(Dimensions are shown in millimeters, with inches in parentheses,)

3271-1 ,2,
1 1  , 1 2

670
126-1121

I
L (30) -l

390
t15-114l. -l

1 5
t1tzl

I
_L-]-

140
(29)

I

_l
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Specificutions

Dimensions:
F S

llrlr 670 390
(f  nc l res)  ( .26- l  l2)  ( . \5- l  l4)

Service Clearances:
F R

n)r 'n  162 0
( l nchcs )  (30 )  (0 )

lVeight :  44 kg (98 lb)

Ileat 0utput:
W a t t s  1 7 6
( l ) ' IU/hr)  (ses)

1. hudi Arabia onlv.

Models I and 2 ll'lotlels I1 and 12

Airflow: Convection only Convection only

Power Requirements:tl

140
r ) q l

KVA
Phases
Voltagc

0 . 1 8  0 . 2 0
l l
See chart  be1ow.

Xlodels I and2 lllodels ll and 12

Power Cord: See Appendix D.

Power Cord Length: See Appenclix B.

Plug Type:  See Appendix A (U.S.  and Canada).
Sce Appendix C (A/FE and E/ME/A)

L

U
(0 )

Rt

0
(0 )

1 8 6
(630 )

Voltages That Can Be Specif ied

I  BM (Un i tec l  S ta tes /Canada)

IBM Wor ld Trade Amer icas/Far  East

IBM Wor ld Trade Europe/Middle East /Afr ica
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3212Contxol Unit ildodels I and2

Plan View

Scale: 210 mm = 1 m
(Dimensions ale shown i4r millimeters, with inches in parenthese$.)

205
(8)

2Ct5 x27O
(8 x  10-1 /2)
{See Note}

1?ll

5tt
l2-1 l8l

1 5
1 1 l 2 l

(4 places)

30
( 1 -1 /t3)
390

(1 5-1 /,1)

Note: Hole ope4ing in the.ftod,i should not exceed 15 mm x 220 mm
(5-3/4" x 8-l /2"). Maximum t4idth from moldinlT is 20 mm (3/4").

T- Side View

l
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Specifications Heat Output: 176 Wafts (59.5 IJILJ/hrt

Dimensions: Airflow: Convection onlv
F S H

nm 6.-0 390 140 
power Requirements:

( I nches )  (26 -112 )  (1s - t l 4 )  ( 2e )  kvA  0 '18
Phases I

Service Clearances: Voltage See chart below.

F R R T L

rrlnl 162 0 0 0 
Power Cord: Sce APpcndix D'

(lnclres) (30) (0) (0) (0) power cord kngth: See Appendix ts.

weight: a3 kg (95 lb) plug Type: See Appenciix A (t-i.s. ancl cana<la).
See Appendix C (A/FL and ElNlL, /A) .

Voltages That Can Be Specif ied

60 Hz 50 Hz

100 1151
120 200 208 230 100 1 1 0 123.5 200 220 235

I  BM (Un i ted  Sta tes /Canada) X X
IBM Wor ld Trade Amer icas/Far  East X X X X X X X
IBM Wor ld Trade Europe/Middle East /Afr ica X I X X

l. $udi Arabia only
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3274 Control Unit Models lA, 18, lC, lLD, 2lA,2lB,zlc,zlD,
(Models lc,zlc and 31C Customer Set,up Designated)

PIan View

Scale: 40 mm = L m
(Dimensions are shown in millimeters, with inches in parentheses.)

|,t !r-uo,r.F:1:

31A,  318 ,  3 lC ,  and  31D

I
l r

LL

t
335
(13 )

30
( 1 )

762 A15
(30) (32)

508
l20l

254
( 1 0 ) l . o

F ( 1 )

t - - - - - -

45  100
n4l4l rc4141

3274 Control Unit Functional Clearances:

(Inches)

(0) Dimensions are minimum
(1) requirements for functional
(1) operation of the machine' These
(1) dimensions allow sufficient air
(0) flow to provide cooling.

The feet provide space between the bottom of

the unit and the supporting surface to allow

airflow for cooling. Care should be taken that
papers, books, etc., do not impede the air flow

in this space.

Note: If unit is installed with minimum clemance, service

access must be provided.

30 80
(1 )  (3 )

1 0 5
(4)

105
@l

515
grl-
3t60
( 1 4 )

I
I
I
,

Front
Rear
Left
Right
Top
Bottom

0
30
30
30
0
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Spe<:if icatiotrs Heat Output: 407 Warrs ( 1-381 BTLI/hr)

l)imensions: Airflow: J mrTntin (70 CFM) forced air
F S H

,', .-62 50g 74O Power Requirements:

( lnches)  (30)  (20)  ( .29)  kVA 0 r ls

Phases I

Service Clearances: Voltage Sce clrart below"

F L R R T T

,'r, r 120 30 -10 30 0 
Power Cord: Sec Appcndi'x l) '

( l nc l t cs )  ( . 44 \  ( l )  ( 1 )  ( l )  ( 0 )  powerCor< tLeng th :  SecAppend ix l s .

Weight :  75 kg (165 lb)  p lug Type:  See Appencl ix  A (U.S.  ar . rd Ctanada).
Scc Appendix C (A/Ft :  and Ei  MLiA) .

|. Model 1C only.

2. Saudi Arabia onlv.

Voltages That Can Be Specif ied

60  Hz 50  Hz

100 1 1 0 120 127 200 208 220 240 100 1 1 0 200 220 230 240
I  BM (Un i ted  Sta tes /Canada) X 1 x X

IBM Wor ld  Trade Amer icas /Far  Eas t X X X X X X X X X X X

IBM Wor ld  T rade  Eu rope /M idd le
East /Af  r  ica x2 X X
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3274 Control Unit Model 51C (Customrer Setup,Designated)

Plan View

Scale: 40 mm = L m
(Dimensions are shown in millimeters, with in,ches in parentheses,)

r
I
I
I
I
I

T-
I
I

Front
975

(38-3/8)

I
I
L

Front I
1725l. I

LL

230
(e)

ri- .lT'
I  I  I  r{ tr-21

1725l.
128-1121

3274-5lC Control Unit
Functional Clearances

Front
Rear
Left
RiCht
Top

(Inches)

(l) Dimensions are minimum require-
(6) ments for functional operation of
(l) the machine. These dimensions
(1) allow sufficient air flow to
(1) provide cooling.

mm

30
1 5 5
30
30
30

Note: If the unit is install,ed with minimum clearance,
service access must be provided.
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Specifications

I)irnerrsiorrs:
F ' S

r l r u  535  460
( l i r ches )  (21 )  (18 )

Service Clearances:
F L

u)nl  30 30

1. S;audi Arabia only

H

3 3 5
(  1 3 )

R R t

1 5 5  - r 0

T

3 0
( 1 )

Air f low:  1.7 m3 / rn in 16( t  C ' l ; I {1  f i ; iccd a i i

Power Requirements:
KVA 0.36
Phases I
Vol tage See char t  belov i .

Power Cord: See Appcndix [).

Power Cord L,ength: Scc A1>pcrrtlr. '  lJ.

Plug Type:  See Appendix A ( l l .S arr r l  (  a iLa, la) ,
See Appendix C (A/FL, and l:/ lvlL.iA).

( l n c h e s )  ( 1 )  ( 1 )  ( 6 )  ( l )

Weight :  *29.6 -  40.9 kg* (65 -  90 lb t

Heat  Output :  234 Watts  (800 BIU/hr)

* l )epencls upon internal  s torage.

Voltages That Can Be Specif ied

60 Hz

100 1 1 0 120 127 200 208 220 240
I  B lv l  (Un i ted  Sta tes /Canada) X
lB lV l  Wor ld  Trade Amer icas /Far  Easr X X X X X X X X

l B M l  W o r l d  T r a d e  E u r o p e i M i d d l e
East /A f  r i ca X 1
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3275 Display Station Models 1,2, ll, and 12

Plan View

Scale: 40 mm = 1 m
(Dimensions are shown in millimeters, with furches in
parentheses.)

l

!-m l , o
l - ( r )

1 5 5
(6)

5 5 x 8 0
1 2 x 3 l

390
115-1141

4 1 0
( 1 6 1
460
( 1 8 )
480

(18-3/4)

66 Kevs I i
70 Keys, rEit"*f

78 Keys

81 Keys

/
I
I
I
\

Front

230
(e)

(2 places)
2AO
{ 1 1 }

Movable
Keyboard

Display Unit Functional Clearances

mm (Inches)

(0) Dimensions are minimum
(1) requirements for functional
(3) operation of the machine. These
(3) dimensions allow sufficient
(6) airflow to provide convection

cooline.
Bottom Unit should be installed in a manner which

would guarantee adequate airflow into the
underside of the unit to provide convection
cooling.

Note: ff unit is installed withminimumclearance,service
access must be provided.

Front 0
Rear 30
Right 80
Left 80
Top 155
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Specifications

Dirnensions:
F S (Note

m n )  4 1 0  5 3 5
( lnches)  (16)  (21)

Service Clearances:
F (Note 2) R Rt L

mnr '762 
30 280 280

( ln, :hes)  (30)  (1)  ( l  1)  ( l  l )

Weight: 43 kg (95 lb) (Note 3)

Models I and 2 Models Il and 12

Heat Output:
l<cal/hr 207 Watts 236 Watts
IBTU/hr) (700) (800)

Airflow: Convection only Convection only

l. lbudi Arabia only

t\Iodels I and 2

Power Requirements:

l ) H

48s
( t e )

KVA
Phases
Voltage

0.24
I
See chart  below.

Mr.tdels ll and 12

0.28
I

Notes:
The 3275 is installed on a custotncr-supplietl dcsk or table.
Refer to Chapter 2 for operator work spuce considerstions.

L This dimensir,tn does nc.tt irtchule key btturtl. ,See plun
view.

2. Keyboard feature adds 220 mm (8-I l2 inches) to Jront
of display and can be moved up to 6 I0 ntm ( 24 inches )
away from power front of display.

3. Keyboard feature adds sbout 5 kS (10 lbt.

Power Cord: See Appendix D.

Power Cord l,ength: See Appcndix 13.

Plug Type:  See Appendix A (U.S.  and Canada).
See Appendix C (A/Ftr  and E/N{E/A).

Voltages That Can Be Specif ied

I  EM (Un i ted  Sta tes /Canada)

lE iM Wor ld  Trade Amer icas /Far  Eas t

IEM Wor ld  Trade Europe/Midd le  Eas t /A f  r i ca
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3276 Conttol Unit Display Station Modlels 1,2,3,
4,ll, 12, 13, and 14 (Customer Setup Designated)

Plan View

Scale: 40 mm = 1 m
(Dimensions are shown in millimeters, with inches in parentheses.)

155
(6)

211
l l
l l

t
410
(16)55

l2l435
117!,
435
( 1 7 )
485
( 1 9 1
508
(20)

87 Keys

Mot/Bble
Keyboard

Customer
Access Panel

254
( 1 0 )

762
(30) (Max)

145
{5-5/8) (Nomir

Side View

Front
Rear
RiCht
Left
Top
Bottom

Display Unit Functional Clearances

mm (Inches)

0 (0) Dimensions are minimum
30 (l) requirements for functional
80 (3) operation of the machine. These
80 (3) dimensions allow sufficient

155 (6) airflow to provide cooling.
The feet provide space between the bottom of
the unit and the supporting surface to allow
airflow for cooling. Care strould be taken that
paper, books, etc., do not impede the airflow in
this space.

Note: If unit is installed with minimum clearance, service
access must be provided.
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Specifications

Dimensions:
F

rnil l  410
( lnches)  (16)

Servir:e Clearances:
F (Note 3) L R. Rt

l nn r  762  410  305  335
( l nches )  (30 )  (16 )  (12 )  (13 )

Weigltt (Note 4): a5 kg (100lb)

Heat  Output :  221Watts (770 BTU/hLr)

Airflow: 0.57 m3/min (20 CFM) for,;ed air

Power Requirernents:
k\/.A 0.26
Phase I
Voltage See chart below.

I  BM (  Uni ted States/Canada)

IBM Wor ld Trade Amer icas/Far  East

IBM Wor ld Trade EuropeiMiddle East /Afr ica

| .  Sauc l i  Arabra  on ly

Notes:
I. This dimension does nr,tt include keyboarcl. See plan

view.

2. The 3276 is installecl on a custonler-sttpplied desk or
table. I<cjbr tr,t (hapter 2 Jbr operator work space
considerations.

3. Keyboard feature adds 254 mnt ( 10 inches) to front of
dkplay antl cwt be moved up to 762 mm (30 inches)
away Jrom lower Jktnt ctf displal'.

4. Keybourd feature adds about 6 kg ( 13 lb ).

Power Cord: See Appendix D.

Power Cord Length: See Appendix B.

Plug Type: See Appendix A ( t j.S. and Canada).
See Appendix C (A/I;E and E/NlElA l.

t /o l tages  That  Can Be Spec i f  ied

50  Hz

200 | 220

S (Note l) H (Note 2)

535 485
(.2r) ( l e)

T

I  ) )

(6 )

I
+ -

I X
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3277 Display Station Model I

Plan View

Scale: 40 mm = L m
(Dimensions are shown in millimeters, with inches in parentheses,)

Movable
Keyboard

I  ' i T -

|  "o " ' I  I t
I  r L
t l

66 Kevs 
l- _

70 Keys, Katakana 
I
I

78 Keys I

81 Keys,  Katakana I

5 5 x 8 0
( 2 x 3 )

- 1 3 0 - T - - ] - -

,, 15,1 I t (10)
r l

,

I T-F 3277.1 F ,,1'-1,,,
tr 

Drop-
\- Down

390
115-1141

4 1 0
( 1 6 )
460
( 1 8 )
480

118-3141

762 | *, ,0
(30) - * I -  ( t6 l  

*

Display Unit Functional Clearances

mm

Front 0
Rear 30
RiCht 80
Left 80
Top 155

Bottom

(Inches)

(0) Dimensions are minimum
(l) requirements for functional
(3) operation of the machine. These
(3) dimensions allow sufficient air-
(6) flow to provide convection

cooling.
Unit should be installed in a manner which
would guarantee adequate airflow into the
underside ofthe unit to provide convection
cooling.

Note: If unit is installed with minimum clearance, service
access must be provided.

1 0 5  |
@l

*

2 2 0 l l l

i:-7
L- -n{n-.+

I lllreg-if
--l l,:?i,,

$-1t4-
90

(3-1 /2) (Nom)
535

(21 )  (Max l

600
(23-112) (Nom)

Side View
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SpeciJications Notes:
The 3277 is installed on a customer-supplied tlesk or table'

Dimensions: Refer to Chapter 2 Jrr operatctr space cctnsklerotktrts.

F S (Note l) H l. This dimension does n<tt inclucle kcybctard. Sac plan

nrnr -170 410 .130 vicw.

(lnclrer;) (14-1 2) (16) (I lS 2. Keyboarct leafltre udds 220 ntm (8-l 12 inchcs) to Jrottt
of display and can be movecl up to 535 mm (21 irtches)

Service, Clearances: away from lower l'ront of display.
F (Note 2) R Rt L 

3. Keyboarcl t''eature adds about 5 kg (10 tbl'
l r ) r n  762  55  254  254
( lnchcrs. )  (30)  (2)  (  lOJ (10)  power Cord:  See Appendix D.

weighl: 27 kg (60 1b) (Note -l) power Cord l,ength: Scc Appendix B.

Heat  Output :  155 Watts  (525 l lTt i i  hr )  p lug Type:  See Appe ncl ix  A (U.S.  and Canada).
See Appendix C (Ai  FE and E/ML/A).

Airflow: Convection only

Power Requirements:
kV  A  0 .1  7  (0 .18  i o r  220V)
Phascs I
Vol , tage See char t  below.

Voltages That Can Be Specif ied

60 Hz 50 Hz

100 115t
120 200 208 230 100 1 1 0 123.5 200 220 235

I  BM (  Un i ted  Sta tes /Canada) X

I B M  W o r l d  T r a d e  A m e r i c a s / F a r  E a s t X X X X X X

I B M  W o r l d  T r a d e  E u r o p e / M i d d l e  E a s t / A f r i c a x1 I X

1. Saudi Arabia only.
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3277 Display Station Model 2

Plan View

Scalc: 40 mm = .l nr
(Dimcnsions are shown in nrillimctcrs. with inches in parenthcses.)

1 5 5
(6)

r 5 5 x 8 0
( 2 x 3 )390 66 Keys

115-1141
410 70 Keys,
( 1 6 )
460 78 Keys
(  1 8 )
480 81 Keys.

(18:3/4)

Il - t
Katakana 

I 410
( 1 6 )

Movable
Keyboard l_,u,'  (30) l_r,

Display

Front
Rear
Right
Left
Top

Unit Functional Clearances

mm (Inches)

0 (0) Dimensions are minimum
30 (l) requirements for functional
80 (3) operation of the machine. These
80 (3) dimensions ailow sufficient air-
155 (6) f low to provide convection

coolins.
Bottom Unit should be installed in a manner which

would guarantee adequate airflow into the
underside of the unit to provide convection
cooling.

Note; If unit is installed with minimum clearance, service
Access must bc providcd.

r l
l l

535
l21l
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Speci.fications

Ilimensions:
F S (Note

n ln r  410  535
( l nches )  (16 )  (21 )

Servic,e Clearances:

l ) H

485
( l e )

Notes:
The 3277 is installed on a customer'supplied desk or table,
Refer to Chapter 2 for operator work space considerations.

1. This dimension cktes not inclu<Je keybourd. See plan
view.

2. Keyboard feature adds 220 rnm (8-l l2 inclrcs) to Jront
of display and can be moved up tct 6 I 0 mnt (24 inches )
away from lower front of displal,.

3. Keyboard feature atlds about 5 ks ( 10 lb).

Power Cord: See Appendix D.

Power Cord Length: See Appendix B.

Plug Type:  See Appendix A (U.S.  and ( lanada).

See Appendix C (A/FLI  and E/ME/A).

F ' (Note 2)  R Rt

rirn '/62 30 2ii0
( l n c h c s )  ( 1 0 )  ( l )  ( 1  1 )

weight: 39 kg (85 lb) (Note 3)

Heat  Output :  155 Watts  (525 BTU/hr)

Airl low: Convection only

Power Requirernents:
KVA 0 . 1 7
['h asc s I
Voltage Sce chalt below

l .  Saud'i Arabia only

L

280
( 1 1 )

Voltages That Can Be Specified

IBM Wor ld Trade Amer icas/Far  East

IBM Wor ld  Trade Europe/Midd le  Eas t /A f r i ca
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3278 Dispnay Station Models 1,2, 3,4[, and 5 (Customer Setup Designated)

Plan View

.Scale: 40 mm = I'm
(Dimensions are shown in millimeters, with inches in parentheses.)

I
- -55;;il

( 2 x 3 )

- lH

Display

Front
Rear
Right
Left
Top
Bottom

435
117l
435
( 7 1
485
( 1 9 )
508
(20)

88 Kevs Katakana

I
-anlrf

- E

f r I
l'3

_l

254
( 1 0 )

762 Max
(30) (Max)
1 4 5  ( N o m )

(5-5/8) (Nom)

Side View

Unit Functional Clearances

mm (Inches)

0 (0) Dimensions are minimum
30 (l) requirements for functional
80 (3) operation of the machine. These
80 (3) dimensions allow sufficient

155 (6) airflow to provide cooling.
The feet provide space between the bottom of
the unit and the supporting surface to allow
airflow for cooling. Care should be taken that
paper, books, etc., do not impede the airflow in
this space.

Note: If unit is installed with minimum clearance, service
access must be provided.
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Specificotions Notes:
L This tlimensfutn does nr,tt include ket,board. Sce rtlan

I)irlrensions: view.
F s (Note l) [l (Note 2) 2. The 3278 is installed on a customer-sultplied dcsk r.tr

nlnr 410 535 185 table. Refer to Chapter 2 for operator w,ork spoce
(lrrclrers) (16) (21) (19) considerations.

service Clearances: 
3' Keyboard feature adds 254 ntm (10 inchcs) ttt Jnnt ol

F (Nore 3) L R Rt r ff:;';;Y,::,ii::i':,tr,;i-762 
mm (30 inct'les)

Irtr)r -762 280 30 335 
155 4. Keyboard I 'eaturc atlcls about 6 kg (13 lb).

( l nc fLes )  (30 )  (1  l )  ( 1 )  ( 13 )  (6 )

Power Cord: See Appendix D.
Weight (Note 4): 36.3 kg (80 lb)

Power Cord Length: See Appcndix B.
Heat Output: 125 Watts (a20 BTU/hr)

Airfl,ow: Natural convectron 
Plug Type: See Appendix A (u's' and canada)'

See Appendix Cl  (A/ l ' t r  and B/MI: /A) .

Power Requirements:
k \ /A  0 .1  6
Plrase 1
Vol tage Sec char t  below.

Voltages That Can Be Specif ied

60 Hz 50 Hz

100 1 1 0 120 127 100 1 1 0 204 220 230 240

BM (Un i ted  Sta tes /Canada) X

BM Wor ld  Trade Amer icas /Far  Eas l X X X X X X X X X X

IBM Wor ld  Trade Europe/Midd le  Eas t iA f r i ca X I X X

l. Saudi Arabia only
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3279 Colot Display Station Models 2A,3A,2B, and 38
(Customer $etup Designated)

PIan View

Scale: 40 mm = I n
(Dimensions are shown in millimeters, with inches in
parentheses.)

(6i*l l* l-,.31.,t41-l I-T--i-'- -? -i

, , 6 i % '  f  l l  , ' |  . -  - l  I
7sl76 Keyboar d. 4s2 (17t J -r ."^-. *--;:l

I _ 1720

15S | , 
-t67-1 t2r-

i;il l* l-,.3i'ior-1

iltrftrfr,n:l!:id;i I f'"".lflll {t l-,/ l,,,kl=t''8sKevboard.so'(2oIL|J 
lUIl ll f 4,';ttl- --:-l-- -l--J

1-- af --l-,,?1?,,*l-l;8 ;

==

,r:,,1,r, [*'""-'*l

r381
{1  5}
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Speclfications Notes:
I. This tlirttatsittrt tl,tas ttot iru:htdc kcvboanl. See nlan

Dimensions: t,iew.
F s (Note l) ll (Note 2) 2. 

'l'irc 
-1279 is insrallcd ot't a cltstonlcr-sttTtpliecl tJesk or

rnrrr 450 550 -l8l tablr:. IleJcr to (lwptcr 2 Jbr aperator work space
(Inchcs) (17"1 12) (21.1 2) ( l5 ) c.tsttsiJerations.

Service Cfearances: 
3. Ke.vbttard .fcatur<'adds 2,14 nmt (lU int'ht's)to Jront of

F (Note 3) L R Rt 
tlisplal'and t'att be rtrtlvatl LtTt ltt 530 mnt (21 inches)
av,o1t Jittnt lttwer /ront of displa.t,.

mtrr -162 
305 410 30 4^ Kel,bttarrl Jearurc aclds about;( lnches)  (30;  (12)  (16)  (11 

4. - ,  kg u0 tb)  l r t r  7 ,>, i76 kqt txnrd

weight (Note 4): 27 kg (58 rbs) '"i8,1,1;i,!ii,i:;il!::;:,i::;'

Heat output: 243 Watts (825 tsTU/hr) power (.ord: Se e Annendix D.

Airflow: Naturai convectton power cord Length: Scc Appendi.r 13.

Power Requirements:
kVA 0.30 

Plug f 'ype:  See Appendix .A (U.S.  and Clanada).

phase I  
See Anpendix C (A/Fh anLl  l - - lNlF. /A) .

vol lage See char t  below Key'boards:  Fach 3179 rur i t  r r rus l  t rc  ec lu ipped wirh a
KC\ ' 0c , ) a f0 .

Nlonr inal Operating Voltages

100V to 127V
50 or 60 l ' lz

200V to 240V
50 or  60 Hz

IBM t ,Un i red  Sta tes /Canada)

IBM \A /or ld  Trade Amer icasr /Far  Eas t X X

IBM \Nor ld  Trade Europe/Midd le
East /Af r ica

x 1 X

1. Saucli Arabia only.
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3284 Pnnter Models 1. 2. and 3

3286 Printer Models 1 and 2

Plan View

Scale: 40 mm = I m
(Dimensions are shown in millimeten, with inches in parentheses.)

Forms
Stand

l - t
i l

r - . l

670
{€6-1121

I
435
( 1 7 )

I
I

r l
3 0 l
(1)--1

127 x9O
( 5 x 3 )

390
fi5-1141

70
l2-3141

55
l2l

1 5

Forms
Stand

ffi
| | ll t2o-1t21

1Hl" I
705

127-314''
I

I
I
t_

( 1

. 1  5 5{ (o} ( 1 7 )  *I
(Recommended
'Clearance to Stand)
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Specifications Airflow: Convection unly

Dime:nsions: power Requirelnents:
F S H k v A 0 . 2 6

rr)rt.r 610 390 9150 l)hases I

( l nch , : s )  ( 26 -3 /E )  (15 - l / 4 )  ( : \ 1 -314 )  Vo l t age  Sec  cha r t  be iow .

Service Clearances: Power Cord: Sce Appendix D.

F R I T I L

rnr)r j6Z ..62 0 0 
Power Cord Length: See APpendix 13.

( Inchr :s)  (30)  (30)  (0)  (0)  p lug Tvpe:  sce Appcncl ix  A (L l .s .  anci  canacla) .

We igh t :  6 l  kg  ( l 35 lb )  
sce  A ' ' c ' d i ' r  ( l (A /FL  ' r nd  E1 \ l l : /A )

Heat tOutput: 227 Watts (770 BTU/hr)

Voltages That Can Be Specif ied

60 Hz 50 Hz

100 1151
120 200 208 230 100 1 1 0 123.5 200 220 235

I  BM (Un i ted  Sta tes /Canada) X

IBM luVor ld Trade Amer icas/Far  East X X X X X
IBM l f io r ld  Trade Europe/Midd le  Eas t /A f r i ca X I X X

I 
Saudi Arabia only

Clraptcr  5.  Machine Spcr- ' i f icat ions 5-25



3287 Printer Models I,2, lC, ancl2C
(Customer Setup Designated)

Plan View

Scale: 40 mm = L m
(Dimensions are shown in millimeters, rvith inches in
parentheses.)

t -  -
l l

t l
I d5'

_ I
762 I
(30)...._1

I  610
I e4l
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Speci.ficatiotts

Dirnensions:
F S

n l rn  690

( f r i ches)  (27)

lVeight: -19 kg (87 lb)

I leat  0utput :  220 Watts  (750 BT U/hD

Air f low:  1.5 m3/min (5.5 CFI \ ' l )  Stanclard
3 rn3/nr in (105 CFM) rv i th
li lower l:eaturc #)0-10 when

oirerat ing abovc 32.2"C (90oF)

Power Requirenrents:
kVlt 0 .16
l 'hls,:  I
Vo l t rLge See c l ra r t  be lo rv

I  
Sa t t r l i  A rab ia  on ly

Notes:
l. Ileight is ,J60 nutt ( 14 irtc'ltcs) tvith lonns tructot'.

2. tleight is 280 mnt (Il inr:ltcs) tt,ith friction lecd dcrice.

3. Side is 585 ntm (23 ittchcs) v,ith lbntts tract()r; qnd

6I() nmt 124 inches)x,ith.frictir,tn feed devic'e.

4. ll/idth is 69L) ntnt (27 ittches) with platen (krnb-tt
ktrcb).

5. l0l6-rrtm (4() ittc'lrcs)clearance ab()ve lhe tuble (ntcasuretl

from the toble) is neetlecl f<tr logic gate which swirtgs ttlt

Jront the top of tlrc urit.

6. The 762 ntnt (30 inches)ctn each sitle are rteetlcd J<tr:
Right lo utljust lirtc slta;e entitter tinittg.
Lr:Jt To service puge lengtlt ctnttrol stvitc'h atuJ po\rer

transJomter.

7. 
'l'he 

distunc:a bctwecn the -7287 and thc displav icnttinuls
sh<.tulcl be nr,t less than 762 nmt (30 inthes).

Power Cord:  Sce Airpcrrd ix  I ) .

Power Cord l.ength: See Apperrdix l i .

P lug ' fy 'pe:  Scc r \ppendix A ( t . .1 .S.  arrd ( . rnada).

Sec Appcnr l ix  C (A/F t l  ar td l ] . / l \ l t : /A) .

Voltages That Can Be Specif ied

6 1 0
(.2+1

H (Note

2ti0
( 1 i )

l )

Senice Clearances (N<lte 2):
F

' l l u r  5 0 8

( l r r c l r es )  (20 )

L R R t
' /  62 508 162
(30)  (20;  (30)

T

1 0 1 6
(40)

I  BM {  Ur r i ted  Sta tes /Car rar la )

IBM \ tVor ld  Trade Arner icas /Far  Eas t

I BM \Al;;Tr.. l. Err"*/N4rcl,Jb E*,/.rtrt;

50  Hz
) 1 2 2 0

I-l- 
"

230 244

X
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3288 Line Frinter Model 2

PIan View

Scale: 40 mm = L m
(Dimensions are shown in millimeters, with inches in parentheses,)

610762
(30)

540
Q1-1141

l24l-

290
11't-1141

1 9 5
l7-1121

_ l

E E

l2l*

55
Qt  12

220
l8-112l-

1 0
l4l

(4 Places)

*Cable entry/exi t  for  coaxia l  cable.
Approximate dimensions 15 mm x '15 mm ( 12" x 112"1

f-
?j r 118-112}.

1 0 5
(4)

, i

535
Q 1 l

,rylr,, ll 
''""'"- 

|
a3;f- J
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Specifi'cations Airflow: 39 cfrr ( I . I m3 /min )

Dirnensions: Power Requirements:
F S H K V A 0 . 6 0

rnnr (r! lo 540 1060 Phases I

( l r rc i res)  (21)  (21-114) (4 i -314)  vol tage See char t  belc ' rv '

Service Clearances: Power Cord: See Appendix D.

F R Rt L 
Power cord Length: Sce Appendix t).

r n n r  1 6 2  6 1 0  1 5 5  1 5 5
(lncrhes) (30) (24) (6) (6) plug Type: see Appenrlix A (l-i.s. ancl [ ianaila).

weight :  127 kg(280lb)  
See Appendix c  (A/ t iE and L i lME/A]

Heat  Orr tput :  566 Watts  ( l926 BTU/hr)

1. Saudi Arabia only.

Voltages That Can Be Specif ied

60 Hz 50 Hz

100 115 /
120 200 208 230 100 1 1 0 123.5 200 220 235

IBM (LJn i ted  Sta tes /Canada) X

IBM Wor ld Trade Amer icas/Far  East X X X X X

IBM Wor ld  Trade Europe/Midd le  Eas t /A f r i ca X I X
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3289 Line Printer Models I and 2 (Curstomer Setup Designated)

Plan View

Scale: 40 mm = 1 m
(Dimensions are shown in millimeters, with inches in parentheses,)

. 762 toi\
762
(30)

360-  (14 ) -

- 56b-- 
l22r-

I
585
l23l

I
JT-

t \

rc94t21

127-112l.
+

'6-3t4t I- T l
| 750

Q9-1121

+

+

Power and
Signal  Exi t

635
l25l

762
(30)

J
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Spt,t::ifications

Dinrensions:
F S H

rnn.r I 00-5 7 50 1045
( l r r r l r e s )  ( 3 e . 1 / 2 )  ( 2 9 . 1  2 )  ( 4 t )

Sen,ice Clearances:
F R

n)rri -7 
62 '/ 

62
(  lnc l res. l  ( -10)  (30)

Envirorrrnent

L R t

76 )  762
( 3 0 )  ( 3 0 )

Note: l-r.rr o1tsii111111, ltttpcr srackirlg, u t('t?tpcrafttre ranKe (i'
I  ) .h" -17.E"( '  i6()" lOf t ' )  antl  a ralut iye huntidit . t ,  rangc
rtl -t'fi')i 62%, is rcconttttcndul.

|  , , , ,
r- (70)

F ront
Pr i  nter
Rear

I
l
I

weight: 200 kg (440 lb)

Heat  Output :  412 Watts  (1400 BTU/hr)

Airflow: Convection

Power Requirements:

kvA 0.6
Phase I
Voltage See chart below.

Voltages That Can Be Specif ied

I  lB lVl  (Uni ted States lCanada)

I  lB lVl  Wor ld 
' f rade 

Amer icas/Far  Easr

i  lBtVl  Wor ld Trade Europe/Middle E:asr /Afr ica
L _ _  _ _ _ _ _ _

L St t td rArabta  on ty .

A spagg-5xy i11g techr r ique fo r  a  conge:s ted  cnv i r .onrnent  i s
i l l r rs t ra tcd  bck lw.  ( -as te rs  on  the  32 ,89  pr in te r  fac i l i ta te
n lovcruent  l i t r  acccss .  ( 'ab lc  s lack  n ius t  be  prov ic led  tc r
ach i r t \ ,e  the  lesu l ts  i l l us t ra tec l .  Note  tha t .  in  the  center
i l lus r r ; r t ion .  a  150 r r ru r  (13 . .5  in . )  space is  s t i l l  ava i lab le
in  l ron t  o1 '  the  un i t .

r_-t,Ji_l

R e rnove

Pr  in  t t : t l
Pagts  I

I
L

I
I

1 855
i 7 3  )

I
I

_l

|  1 7 7 8  _ l
|  ( 7 0 )  |

E
Access to r ight  end

350
\13-1  t2 l

750
129-1 t2l

l 6 r l l l

(  73, i

I
I
I
I

l_

t 6 z
( 3 0 )

_t
P a p e r  l o a c J i l r g  f r o r r  f r o n l
[ ] r  in ted  paper  car r  be

removed t ronr  le f r  s i i le

as  ind ica ted .

Rear-access lor 3289
pr inter  can be achieved
by  ro l l i ng  un i t  t owa rds
t f re f ront ,  as inc l icated.
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Chapter 6. Communicatiorr System Cabling

This chapteL provides cabling inlbrrration for the IBM
327C| Infbrmation Disprlay Sysrem. IBM-suppled cables
(other-than those automatically supp,lied with the unit)
ale cross-relerenced between figures by cable group num-
ber; ,:ustomer-supplied cables. by a letter clesignation. This
sectirln also provides intbrmation on coaxial cable installa-
tion, specifications lbr cables and connectors for the
cust( )nrer  who e lects to tabr icate these cables.  and IBM part
numbers for  the customer who e lects to purchase the
custor l te i . -suppl ied cables i rom lBM.

Corlversion of 226O Display Cables

I1 ' th t :  custorner  has previously  insta l l , :d  lJ60 cables,  they
may be used fbr  3170 insta l la t ions.  For  convers ion of  l l60
cables ttr single coaxial cables. ref'er t,c Assetnl:1.t. r,t./ Coaxiol
Cablt' uncl At,tt,sst.tries .l'or Attat'lmtertt to IIIM products,
GA l7 " t80 ,s .

Syst,ern Cabling

Cabl ing lbr  the svste ln inc ludes cornmunicar ion cables.
power cables,  and s ignal  cables (coaxia i ) .  Some of  these
cabies are suppl iec l  by tBM. others must 'ne suppl ied by the
custorner, who has tlte option of fabricating thent or
purc l ras ing them, preassembled.  f rom IBN, l .  A preassernbied
cable is  one that  is  cut  to  the speci f ie ,J  length,  rv i th  the
conn r i t o r s  i r r s ta i l ed  on  i t .

IBfr|-Supplied Cables
Therc are two types oI ItsM-supplied cables and trvo rvays
to ordr ' r :

r Fc,r cabies automatically supplied rvit lr units, dete rrnine
th{r  type and length ( i t 'var iable)  at  the t ime you order
thr :  uni t ,  and lnc lude the cables i r r  the uni t  order .

o ldr :nt i11z cables that  lnust  be ordered separale iy  by a
cable group nurnber and a variable length (within l inrirs).
The IBM representat ive wi l l  order  these cables by a cable
orrle r. The length n"rust be specitied on the cable order.

IBM-suppl ied cablcs are a lways equipped wi th the con-
nectors necessary for  at tachrnent .  Rei 'er  to  Appendix F
and A.ppendix J .

() us i iL m a r- Sup p lie d Ca b le s
Customer-suppl ied cables are rc lerred to by a le t ter  c ies igna-
t ion ( , l r  or  / )  which appears in  p lace of  the cable group
number used lbr  I I IM-suppl ied cablcs.  l -he cusromer rs
responsible Ibr obtaining. ir istall ing, and ntainlaining these

cables. IBM part numLrers are provided in this manual (see
Figure 6-6) so l i lat these cables nral, be ordeled front lBM
using a Miscel laneous Equiprnent  Speci f )cat ion (MES)
iorm. The lengths rnusr be specil ied. These part nunrbers
are for  preassenrbled cables.

Optional Customer F'qbricatiott of Cables
The customer n.ray elect to l 'abricate customer-supplied
cables.  Speci f icat ions for  bulk  cable and descr ip l ions o1 '
lBNl-approvci , l  connectors are prov ided in th is  sect ion.

( -ustomers who choosc.  to  labr icate col r ia l  cablcs s i rould
order zlsst'ntb l l '  rt/ (,-rtrrriul ( 'ablt '  orrtl At tt ' ,ssttrits .fbr
AItat' l trncnt to IIJ.l l  Prtxltrt ' ts, GAlT 1805.

When ordering bulk cable frorn IBN'l or orher source, the
customer should indicate thc' contir.ruous unit-to-unit cable
lengths to the cable suppl ieLs so that  unplanned cut t ing
ma1,  be avorded.  I i  lo in ing of  coaxia i  cable ends is  rec lu i red.
the adapter  descr ibed under "Coaxia i  Cable Spl ic ing"
shouici be usecl.

Cable lnsta l la  t ion-General

The fo l iorv ing paragraphs provtde general  in tbrmat ion
about  cable insta l la t ion.  label ing.  arrd cornplet io t r  resr i t )g.

Cable Runs (Indoors)
Comrnunicat ion cabl ing and s ignal  cables s l iou ld be
separated l rorn notnra l  g lect r ica l  u ' i r ing (100, ' l r+0 \ '  -  50/
60 tlz) in accordance with the Couxiul Cahlt ' Scparati itrr
( iardr '  (page 6- l ) .  Unshie lded h igh-prxver  or  h igh-cnergv
sou l ces  r t t a - r  r equ i i t '  a  l a re . c r  sepa rJ t i ( ) n .

Some low-f iequency pocket  paeing systents are sensi t ive
to the lowlevel  s ignals r . rsed in the -1170 lDS. To prevent
inter ference.  cont i lun icat ion cablcs s l iou ld not  be rouled
elosc lur  r 'x i : t i r rg sy\ f t 'm).

When an instailation oi a paging sysreli l  is being planned rn
a fac l l i ty  wi th an IBM systern a l ready ursta l led,  rev iew t i re
pian rv l th  your  IBM Insta l la t ion i ) la t rn ing Representat ive to
assure compat ib le operat ion o i ' t l re  paging systetn.

Cabl i r rg runs inav be run in  thc 'samc condui t  as te lephone
l i r res wi thout  l t iversc ef fe ' - ' l  .

l 'he cable adapter  ternr inat ing conductor  or  sh ic l t l  o f  the
coaxia l  cable shouid not  bc gr( )uncied whi le  the svstem is  in
operat lon.
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Shield Comrnoning
Shields of different coaxial cable runs must not be com-
moned. This could result in ground loops in the cabie
which could cause erratic operation wjithin the system.
lf more than one cable terminates in the same location and
a panel boarrl is desired to terminate the cable runs, the
panel board must be of nonconductive material.

Identification snd Labeling of D<:vice rCubling
(Coa.rial)
Device coaxial cables are those cables that attach to a
device at one end (printer or display unit) and to a control
uni t  (3271 ,  : \272,3214,3216) at  the other .

Control Unit End
Label cabies to indicate panel (where applicable) and port
nurnber of the control unit to which the cab.Les wil l be
attached. Since the output informatio'n emanates from a
specific port, each device must be attached t,c its proper
port. Labeling the cables as indicated shoulcL prevent the
unit from being improperly connected should the cables
ever be remo', 'ed from the unit.

Device End
No labeling is necessary if there is oni1, one clevice at a
specific location. lf more than one device is present at the
same location, each device and its assigned number should
be indicated on the cable. Refer to the IBM 3270 Informa-
tion Displu.y S.ystern Plaruting and Site Prepa,ration Ouide
(GA27 -2821) for details associated wirrh the 321413276
uni ts .

Cable Runs (0utdoors)
Conductors rtn poles should be locatecl below the l ight and
power conductors and shall not be attached to a cross arm
carrying l ight or power conductors. The coaxial cable is
not self-supporting and requires a messenger fbr support.
ln areas subject to sleet and snow, support may be needed
more than every 3.05 m (10 ft). Propr:r lead-in clearances
must be provided. Lead-in or aerial-drop catrles from a pole
or other support, including the point of init ial contact with
a building, shall be kept away from ele,ctric l ight or power
circuits, so as to avoid the possibil i ty of accirlental contact.

Coaxial Cable Separation Guide
The followin,g distances are a guide for voltages up to 440
volts; for voltages higher than 440 voh.s, contact your IBM
Installation Planning Representative.

The nrinimum distance between coaxi;ll cable and fluores-
cent, neon, or incandescent i ighting fixtures is 0.127 m
(5 in.). The coaxial cable may be routed adjacent to l ight-
ing circuit wiring (120 V) for distances of upr to 150 rn
(-500 ft).

The minimunr distance between coaxial cable and
unshielded power l ines or electrical equipment depends
upon the power of the equipment:

6-2 3270 Installation Manual - Physical Planning

2  kVA o r  be low :  0 .127  m (5  i n . )

0.305 m (12  in . )

0.610 m (.24 tn.)

The rninimum distance between coaxial cable and
unshielded power l ines or eiectrical equipment with the
coaxial cable enclosed in a grounded metall ic conduit:

2  kVA or  below: 0.635 m (2.5 in . )

0.152 m (6  in . )

0 .305 m (12  in . )

The minimum distance between coaxial cable and Dower
lines in grounded metail ic conduit:

2  kVA or  below: 0.635 m (2.5 in . )

0 . 1 5 2  m  ( 6  i n . )

0 .305  m (12  i n . )

The minimum distance between coaxial cable enclosed
in grounded metall ic conduit and power l ines enclosed in
grounded metall ic conduit:

2  kVA  o r  be low :  0 .305  m (1 .2  i n . )

2  - 5  k V A :

Over 5 kVA:

0.65 m (-3 in . )

0 .152  m (6  i n . )

Some governing factors that should be known befbre asking
for guidance over 440 volts are:

o Voltage and amperage of the power l ines and the unbal-
ance of  three-phase l ines.

o Shield, if any, and type of shielding.

I Distance of power l ines above ground (since coaxial
cables should be below power l ines), which determines if
suftlcient distance 1s available.

o Type of power l ines (for example, multigrounded
neutral-balanced three-phase).

o Length of parallel run of the two types of cable.

Cabling that is parl of the system, even though it is a
customer responsibil i ty, may be purchased fiom IBM.

Completion Tests of Cabling
Contacts for installation of cabling should stipulate compie-
tion tests to ensure that there are no faults, high-resistance
connections, or circuit imbalances. Tests for the following
f'aults should be included:

o Open circuits in individual conductors or shieids. The
combined resistance of the center conductor and the
cable shield of the coaxial cable is approximately 47

ohms per  300 m (1000 f t )  o f 'cable (center  conductor
and shie ld shor ted at  remote end).

o Short circuits between conductors and shielo.

r Grounding of'either the conductor or shield to a
grounded object.

2 - 5 k V A :

Over 5 kVA:

2 - 5  k V A :

Over 5 kVA:

2  . 5  k V A :

Over 5 kVA:



National Electrical Code Classification

The signal power on the coaxial cable. when the system is
operating, is within the l imits of Article 715 for Class I and
3 circuits of the Nationai Electricai Code.

UL Listing

Signal cabling purchased from IBM is l isted with the
Underwriters Laboratory.

Coaxial Cable lnstallatiorr

This section of the manual presents :information relating to
the installation of coaxial cables.

Ittd0ors
Coa;rial cable (lBM PN 31391 1) is approved ibr indoor
installation only. Because this cable is not self-supporting.
i t  must  be supported at  least  every 3 m (101i) .

Outdoors
Coa;<ia l  cable ( lBM PN 5l -52750) is  modi l led ibr  outdoor
use. 

'I 'his 
cable is suitable for both indoor and outdoor

instaLllation. It is also suitable for above-ground installation
as well as direct burial (provided that ade'cluate precautions
are taken to protect the cable frorn damage in the trench
and that it is buried well below the frost l ine to prevent
upheaval). Since this cable is not selt--supporting, it ntusl be
supported from a messellger when installed overhead at
least  every 3 m (10 f t ) .  ln  areas subject  to  s leet  or  snow,
additional support may be required.

Substitute Cabling
Substitute cabling for either indoor coaxial cable (lBM PN
323921) or  outdoor coaxia l  cable ( l lBM PN 5152750)
nrust meet both physical and electrical specifications. See
Figure 6-7.

Note: . ,1//  cables labeled RG62AtU tnay nttt  nrcet the

speci.fications oJ l;igre 6-7. Tltt' use of t'ablas that do not

meet these requirentetrts |tw.t' (ause s.l'J/('/t? nruljhnctiott.

Lightning Protection

Because some areas are more susceptible than others to
lightning activity. 1he precautions taken vary rvith each
installation. The following paragraphs present suggested
outdoor cable installation rnethods fbr areas with varying
degrcres of exposure to l iglrtning. In all cases, station
protectors are requi red at  both ends of  the cabie as
descr ibed under "Stat ion L ightn ing Protectors."

Appendix E contains the REA Lighrning Damage Probabil-
ity Map tbr the Continental Linited States, which can serve
as a guide lbr "low." "medium," and "high" l ightning
areas.  

' Ih is  
map was developed by the U.S.  Department  of

Agriculture Rural Electri l lcation Adrtrinistlation.
lVaslrington. D.C. l0l-50. lt is intended only as a. hroatl
guideline for determining rhe type of installation to ne
used. The map does not take into account terrain l 'eatures
and other iocal conditions that can aff-ect exposure. Good
crrgineering judgrnent and a knowledge of local conditions
are essent ia l "

Low Lightning Exposure Areas

Aerial Installation
Sinr :e the coar ia l  cable is  not  se l t -support ing.  i t  must  be
at tached to the messcnger (support )  wi re.  not  to  exceed a
ma-r imum distance of  3 m (10 i t ) .  Ground the messenger
wire at  both et rds and in accordance wi th the inst ruct ions
under "Stat ion L ightn ing Protectors."  See Figure 6-  1.

Buried lnstallation
Bury the cable wel l  below the f rost  l ine to pfevent
uoheaval.

C o m m o n  G r o u n d C o n m o n  G r  o u n d

M e s s e n g e r  W i r e

C o a x r a i  C a b i e

Figrure 6-1.  Low Lightning lxposure Area Aer ia l  Insta l lat ion
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Medium Liqrhtning Exposure Areas

Aerial lnstallation
Insta l l  the coa.r ia l  cable and support ing messenger wire at
least  1 m (39 i r r . )  below a shie ld*  l ine.  tsoth the shie ld l ine
and the messcnger rvire must be ground.cd at each pole and

at  each end w' i th  13.3 mm2 (0.01in.2. ; (6 Au/G) copper
wire. 

'fhe 
ground resistance at each pole shor.rld not exceed

l0 ohms if possible. A groundlng rod driven into tl-re earth
a minimum of 2.7 m (9 fi) is the mininrum requirement.
Both ends of the messenger wire and shield l ine should be
grounded in accordance lvith the instructiclns under
"Stat ion L ighln ing Protcctors."  See Flgure 6-2.

Buried lnstall[ation
Provide adequate protect ion and bury the cable wi th twcl

shie ld iv i res insta l led above the coaxia l  cable.  The hor i -
zontal spacing betr'veen the shield wires should be between

0.46 n i  ( l  1 / .1 f t )  and 0.6 I  rn (2 f t ) .  The tu 'c ,  sh ie ld wires

shouid be approxirnately 0.61 m (2 ft) above the cable and

buried below Lhe 1'rost l ine. The shield wire s'houid be

13.3 mm2 (0. r )2 in .2)  (6 AWG) (or  larger)  copper w' i re.

The cable should be centered between the t ' " ' ,o  sh ie ld wir -es

as shown in l r igure 6-3.

Itigh Lightning Expttsure Areas

Aerial lnstallation
The recommendations fbr aerial installation in Medium
l-ightnlng Exposure areas also apply to Fligh Lightning
lJxposure areas. When ground resistivity is high, run a
parallel buried ground wire (counterpoise) below the frost
l ine.  ln  addi t ion,  prov ide pole protect ion wires on each
nonmetal l ic  poie.  Fasten a 13.3 mmz (0.02 in .2)  (6 AWG)
(or  larger)  copper wire to the pole f rom top to bot tom.

This wire can also act as the grounding lvire for the shield
l ine and lnessenger wire.  The counterpoise.  i f  used.  should
have all pole grounds attached to lt and be commoned to
the grounding system used for the buildirrg. See Figure 5-4.

tsuried Installation
Run the cable in a metal conduit buried below the frost
1ine. Generally. routing buried or aerial cables through the
highest points of t l ie local terrain, which are subject to
increased lightning activity, should be avoided.

M i n i m u m  d i s t a n c e
between shie ld and
m e s s e n g e r l m ( 3 9 i n . )

C o m m o n  G r o u n d C o m m o n  G r o u n d

*Powcr l ines c i rn provide s i r ie ld ing.  When thc cablc is  run jo int ly  rv i th thc pouer l inc,  the messenf:er  wire shoul t l  bc bonded

to thc mul t iground neutra l  (MGN).  The MGN can be used in l ieu o1'an ear lh-dr ivcn grounding rod.  Bond : r l l  ground points

to thc powcr company mul t iground neutra l .

l.-igurc 6-2. Nlediurn Lightning lirposure Area - herial Installation

S h i e l d  W i r e *

P r o t e c t o r
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,,t_!" if::i

Two  sh ie l d  w i r es
1 3 . 3  m m ,  ( 0 . 0 2  i n . ,  )
( 6  AWG)  ba re  coppe r
bur ied below the f rost
l  t n e .

Figure 6-3.  Medium Lightning Exposure , { rea

Cable nr idway
between the two
sh ie l d  w i r es  and
0 .61  m  (2  f t )  be l ow
the  sh ie l d  w i r es .

-  Bur ied Instal lat ion

Hange rs
B r r r l d r n q

P r o t e c t r : r

To Dp
U n  i t

+Pos'cr  l ines can provide shie ld ing.  \ \ rhen thc cable is  run jo int ly ,  u i th thc
to thr :  mul t iground neutra l  (MGN).  The l , {GN can bc used in l ieu oi  rn c
to thr , :  porver compan\/  mul t iground neutra l .

F- igure 6-4.  High Lightning Exposure Area -  Aer ia l  Insta l lat ion

B  u  r l r l  r n q

polver l ine,  the messenger
r r t l t - d r i v cn  g round ing  rod .

wire should be bonded
l ' i rnd el l  gr()und l )o ints
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Stat ion L ightn ing Protectors

To help protect personncl and minimize damage to IBM
equipment fronr sudden surges of l igittning energy. a station
protector  shoulc l  be at tac l icd to thc shie ld a1 eacl r  cnd of
each coaxiai cable that is routed outdoors. l 'his is true fbr
both overhead and buricd cablc runs. The station protector
procured I 'rom lBM must be installed indoors. (Ihe
protector  is  designed lbr  ins ide insta l la t ion r tn ly . )  The
protector shorrlcl be installed at thc point at which the cable
enters or  ex i ts  the bui ld ing and as c lose ' .o sui t rable ground
as pract i i :a l "  The protector  must  be grounded.  The min i -
mum recommcnded gaugc of the grounding conductor
is  3.31 mm2 (0 005 in.2)  (12 AwG).  

' f t re  
grouLnding

corrductor  should bc routed to the grounding e lect rode in
as straight a l irre as practical and should not excced 3.05 m
(10 feel )  in  ler rgth.  l ,onger runs wi l l  re  qui rc  proport ion-
ately larger dia.rneter ground wires.

' Ihe 
tb l lowing are the var ious types of  grounding e lect rodes

in the preferred sequence:

l. Puhlic mctail ic water pipe system (any ntetall ic water
plpe syslem rvii l  sul'f lce. if at least 3.05 rn (i0f-eet) is
in  moist  ear th) .

2. Porver se rvice conduit, service-equipment enclosure or
building steel (usually when a metall ic waler pipe
s)/stem is not available: the grouni.ing system used by
the powi : r  u t i l i ty  is  the bcst  avai lar le  grcund).

-1. Orher grotrnding ele ctrc,dcs approved by locai/
nat ional  eocles,  that  is ,  N.L.C' .  800-3 l

4. The grorrnding rod eiectrode, the least pr:et'erable
since rocls driven in other than good. moist earth (in
water talSle) have been known to have a resistance o{'
several  hundred ohms.

All grounds shti ir lci be corlmoned at onl' locatrcrn (National
Fi re Protect ion Code).  Common grounding is  recognized as
the most ef't 'e ctivc rneihod of preventing, side tlashes result-
ing from a l ightrring discharge. 

'fhe 
conr.luctors used fbr

bonding and irterconnecting thcse grounds should be at
least  13.3 mmt (0.0- l  in . :1 16 AWG) coppcr  wrre l l ighrn ing
protect ion code NFPA-78 ) .

L ight ing pfotcctors should not  be insta l led in  i r reas where
unauthorized personnel may col-ne in contact rvith thenr.
' fhey 

should not  bc insta l lcc l ,  havc maintenance per i "ornre i l ,
be connected or  t l isconnectecl ,  or  be harrd led in  any way
dur ing per iods of  l ightn ing act iv i ty  ^  nei thcr  should the
coaxia l  cablc that  runs l rom thc p lotector  to  the terminal .
T'he protectors shouid bc instailed so tl lrt access l irr nrainte-
nance and replacement  of  thc e lements j .s  lac i l i ta ted.  - Ihe

area o1- tlre bui.lcl ing at which the cables entcr or leave rnust
nei t l ' rer  conta i r r  conrhust ib le mater ia l  nor  be considcreci  a
hazardous aren.

Surge protectors vary in init ial cost, rjost ot'maintenance,
stabil ity, useiul l i t 'e. and f ail-safe protection. The customer
should decide what type of protector best meets his needs.
Ilural l, l ec tri.f'ica l io n Adntinist rut io rt T'e lep hr trte L:.' ngi neering
and Constntction Manual, Section 813. lssue #1. dated
January i9'76. because of reliabil i ty and lower maintenance
costs,  recommends the use of  gas type p lotectors in  the
following situations:

I . On all high-priority circuits o1'any type where con-
tinuity of service is imporlant and only the minimum
outage time can be tolerated (such as fire alarm cir-
cuits, interofl lce of L,AS trunk circuits, and data
circuits).

2. On all carrier circuits where l ightning incidence is
significant.

.3. For all subscriber station protectors in areas with a
record of high station protectiorl maintenance costs
with calbo'n blocks or plant or equipment damage
due to l ightniug surges or power fault current-
induced surges.

4.  For  a l l  main f rame protectors in  unat tended centra i
offices located in areas with a record of high pro-
tector maintenance or equipment failures caused by
iightning or power fault current-induced surges.

At  the present  t i rne.  only  the gas tube type protector  is
available from ltsM for the above-stated reasons.

The following protector and attachment kits (see Figure
6-5) may be ordered from IBM on a rniscellaneous equip-
ment  speci f icat ion (MES) { 'orm:

.  P ro tec to r  K i t  IBMPN i t t 308 l8 ; con la ins two  gas
elenrent  s tat ion protectors,  one 1oI  each end of  the cable
run.

o At tachnrcr t t  K i r  l tsM PN l8- l - l  106:  conta ins the par ts
necessary i i r r  a t taching a stat ron protector  to  two
coaxial cable ends. .dn attachmettt kit is needed 1br
each coaxial cable.

Each station protector cart har.rdle two coaxial ,:ahles.

fherefore.  i f  two cables are routed between the same twcr
points,  only  one stat ion protector  k i t  is  requi red.  but  two
attachment kits are necessary. Rei'er to Assembl,v ol
Coaxial ('abla artd At't'cssorics .l'rtr tNtlachntt'rtt to IBM
f ' rodut ' ts ,  GA]7-1805,  for  dela i ls  on tnetht td t t f 'a t tach-
ment .  Gas e lement  IBM PN 5151899 (Rei iabie L lect r ic

i i  l -10.+ FSR) can be used to replace l i r rmer IBM PN
5251771 (Rel iable [ - . lect r ic  # l  - ]04)  by s imply unsctewing
t l re carbon e lc t rer t t  aud sc l 'erv ing in  the gas e letnent .  Care

shoultl be taken not to spil l the colttents in thc process.
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IBM PN Part Description Ouantity Commercial Source

183iO81 I

Includes the
fo l low ing :

5252895

5252899

Kit  for  gas element
station protectors

1 I B M

Stat ion Protector 2 Re l i ab le  E lec t r i c  Co . *  R -123  FSR

Gas Protector  Uni t
(Replaceable i tem for  the gas
element stat ion protector)

4 Re l i ab le  E lec t r i c  Co . *  1304 -FSR

1 8 3 3 1 0 6

Includes the
fo l l ow ing :

5252764

1 8331 07

Kit  for  at taching the
station protectors

1 I B M

Adap te r  BNC Bu l khead
UG492AIU

z Amphenol  Corporat ion *  31 -220

Jumper Assembly

The fo l lowing parts

m a k e  u p  1 8 3 3 1 0 7 :

R ing  Te rm in i l l  12 .7  mm
(0 .500  i n . )  S tud -W i re
Range  14 -16  AWG

Ring  Te rm in i t l  : l  10  S tuo
Wi re  Range  14 -16  AWG

Wi re -Green /Y 'e l l ow  14
AWG 50 .8  mm (2  i n . )

I I B M

Electr ical  Suppl ier

E lec t r i ca l  Supp l i e r

E lec t r i ca l  Supp l i e r

" Or other equivalent customer-selected source-

Note: Ihe Gas Protector Unit (PN S2S2Bgg can recover repeatedty
from momentary transient voltages. Sustained high current will
cause the arrester to permanently ground the circuit. When this
occur:;, the Gas Protector Unit Must be renlaced.

Figure 6-5. Station Protector Summary
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Cable Specitiications

' l ' h i s  
scc t ion  prov ic ics  bu lk  cab le  spec i f i c :a t ions  anc i  descr ip -

t ions  o l -  l l lM-approvcc i  connectors  1 -or  t l re  cus tomer  who
c lec ts  to  l ' abL ica te  these cab les .  IBM par t  nuntbers  a re  a lsc l
p rov tded f ' r r r  the  cus tomer  who w ishes  to  purchase bu lk
cab le ,  connectors .  o r  p rcassernb led  cab l ,es  l ' ro rn  IBNl .  See
l i igurc  6 - t r  t i r r  r r  suururary  o1 ' IBM par t  numbers  fo r  cab les
ancl accessr.r i l i :s.

Coaxial Cahles (h and l)
' l -hcsc .  

cab les  rnus l  be  procured.  ins ta l led .  and rna in ta ined
bv  the  cus tonr r : r .  Cab le  f t  i s  tb r  indocr  ins ta l la t ion  on ly :
cab le  /  i s  io r  cu idooL rns ta l la t ion ,  a l though i t  .Ls  approved
i 'o r  i r idoor  use  as  rvc l l .

Cable h (lnt,lttor)

Refer  to  F igur .e  6 -7  loL  hu lk  cab lc  spec i f )ca t ions  l 'o r  cab le  / r
( lB iV l  PN i l - l ( ) . l l ) .  ( 'ab les  may bc  purc i - rased f rom l l lM or
I ' r ' t rn r  a  cus tonr t : r -se lec ted  source .  l lu lk  cab les  rnay  be
ordcred  1 ' ro rn  l l lM by  sp t - .c i l , v ing  IBM I ' l ' r  l l 3 ! ) l l  and  the
leng lh  on  a  N l isce l laneous Hc lu ip rnent  S l tec i f i ca t ions  (MI -S)

fonr r .  Preassentb lcd  cab les  n lay  be  purchased t rom lBM by '
spec i l y ing  lB I4  PN : - \17612 and the  le rLg th  on  thc  MES
I r r l m .

For  labr ica t ing  cab les .  t rvo  BN( ' {ypc-  c ( )nnec tors  a re
needed:  lB t r l  I 'N  l8 - l6z+.1 . t  u r  c 'c lu iva len t . l ' herse  two con-
nec tors  can bc  orc le red  in  a  k i t  f  io i i r  l l l l ' 1  hv  spec i t l ' i ng
" C o n n e c t u r  ( i r o u p  ( i n c l o o L  t y p e ) .  l B \ ' 1  i ) \  1 8 . 1 6 4 i 3 "  o n
the  MES l i t r r r r  .  lns t ruc t i ' . rns  l -o l  a - .scmbLtng l3 f , iC- typc .
conn0ct()r s nn trt t lk clble are given in . ,1.;st 'nthlt ,  r  t l  () taxial

Cubla urtt l  -4<'r ' r ' r i rrr i t ' -r  .1l tr .4t lat ' l r t t t i ' r t t  t t t  IB, l l  Pr,t t lut ' rs,
G A I 7 - . 1 8 0 . : .

L'ahle I (()t tr t loor)

Re ler  to  I  igu ,  c  ( r -7  l i rL  nu lk  cab ie  spec i i i ca t ions  i 'o r '  ( 'ab le  , ,
( l l l l , t  PN 5-15 .1  i5C ) .  Ih is  ca i r i c  i s  su i ta t ) le  t ' r - r r  inc loor  a r rc l

outdoor installation and ibr burial. The cable' rnay be
purchased from ItsM or from a source selected by the
customer.

Bulk cable may be ordered lrom ll lM by specilying IBM
PN 5152750 and tl ie lengtl 'r on an MES form. Preassertrblecl
cables may be purchased form IBM by speci ly ing IBN4 par t
1833108 and the iength on the MI-S form.

For labr icat ing cables.  two BN( ' - type conncctors a le
needed.  IBM PN 1836441 or  equivalent  outdoor type.
These tw<-r connectors may be obtained in a klt froLrr lB\,1
by specifying "Connector Group (outdoor type). IBM PN
1836419" in  the MLS form. Inst ruct ions f 'c l r  assembl ing
BNC-type connectors on bulk cable arc given in Assentbly
o.l (.'ouxral C'able and Ac'cessoriL's j'.;r Attachmeut to JBt\I
Pn,tduc t s, C;Al 7-1805.

Coaxial Cablc Splicing
Do no1 cut  and spl ice cables;  instead.  use a qutc l<-
d isconnect  adapter ,  l ts l \ , l  PN -515164-1.  or  conimelc ia l
adapter .  Arnpl ienol  Corp.  par t  LIG-9 

' l4 /1. , .  
A maxin ium ol '

1 .1 connect ions is  a l loweci  in  any g iven cable run.  The
adapter and tl 're attached cable connector-s l-rlust be cove led
wi th l l7  mrr  (5 inc l ies)  of  shr lnk tubing.  19.05 mnr
(0.75 inc l i )  expanded d ianreter .  to  prevent  acc identa l
grounding of  sp l ice (F igure 6-8) .  1-h is  adaple i  ancL cot . t -
nect ing jacks should be weathei t ight  for  appl icat ions
reclu i r ing th is  type of  ins la l la t ion.

3270 IDS Cabl ing Surnrnary

I-isteci in Figure (r-c) is a sunirnarl ' oi a1l the varied cable
IvnF\  r l r rT ; r 'e  r . ,  rn  i rpr  l  t i t r  un i t  insta l la t ior t  r t t  e i t ] ter  a
local  t r r  renrote -1170 lntbrmat ion f ) isp lay Systenr
con t i gu ra t i on .
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Units
From To

Cable
Group Type

I B M
Preassembled

Cable Assembly
t-*
I cuut" trro.

| ."**
I  Grorp '  ' t  ' 3

r _
I  

Length

|  (Me te r s )

t--, I
I Lensth I
|  ( Fee t )  |

32't1

or

3284

3286

3287

3288

h

I

n

h
I

h
I

h

I

a  ndoo r
outdoor

i  ndoo r
ou tdoo r

,  ndoo r
ou tdoo r

i  ndoo r
ou tdoo r

i  ndoo r
ou tdoo r

2577672
1 8 3 3 1 0 8

2577672
1 8331 08

2 5 7 7 6 7 2
1 8331 08

257167'2
1  8331 08

257 7672
1 8 3 3 1 0 8

323921
5252750

323921
5252150

323921
5252t50

323921
5252750

323921
5252750

1  83641  8
1 83641 I

1 83641 8
' l  836419

1 83641 8
1 8 3 6 4 1 9

1  83641  8
1  83641  I

1 83641 8
1 8 3 6 4 1 9

6 1 0
6 1 0

6 i 0
6 1 0

6 1 0
o t u

o t u

b t u

6 1 0

o t u

tr-l
l 'ooo I
|  2000 |
|  2000 

|
2ooo I
2000 I

2000
2000

2000
2000

3276

? 1 a a

3279

3287

h

I

h

h

I

i  ndoo r
ou tdoo r

I ndoo r

cu tdoo r

i  ndoo r
outooor

2577672
i 8 3 3 1 0 8

2 5 7 1 6 7 2

1  8331  08

2577672
1 8 3 3 1 0 8

323921
J Z S Z t S U

323921
5252750

J Z J J Z I

5252750

1 8 3 6 4 1 8
1  83641  9

1 8 3 6 4 1 8

1 8 3 6 4 1 9

r 83641 8
1 83641 9

1 500
1 500

1 500
1 500

1 500
1 500

4920
4920

4920
4920

4920
4920

3 2 7 4

J Z O Z

3 2 7 7

3218

3284

3286

3287

3288

3289

h

I

n

I

h

I

h

I

h
j

h

I

h

I

h

I

h

I

I  ndoo r

ou tooo r

r  ndoo r
ou tdoo r

r  ndoo r
ou tdoo r

I  ndoo r

ou tdoo r

i  ndoo r
ou looo r

i  ndoo r
o utdoo r

r  ndoo r
ou luoo r

i  ndoor
oulooor

r  ndoo r
ou tdoo r

2 5 ] 7 6 7 2
1 8 3 3 1 0 8

2511672
1 8 3 3 1 0 u

25 r-1672
1 8 3 3 1 0 8

2 5 7 7 6 7 2
1 8 3 3 1 0 8

21577672
1 8 3 3 1 0 8

2 5 1 1 6 7 2
1 8 3 3 1 0 8

2517672
1 8 3 3 1 0 8

25t 7672
1 8 3 3 1 0 8

25776'i 2
1 8 3 3 1 0 8

323921
5252750

323921
5252750

I zooo i

|  

2000 

|
|  4e20 I

|  

4e20 

|
l 4e2o I
| 4e2o 

i
|  2000 |
|  2000 |

l rooo i
i 
2000 

i
sool 2ooo/49201
500 l20o0i4s20i

i 2000 j

| 
2000 

|

18364 ' l  8
1  83641  I

1  83641  8
1 8 3 6 4 r I

3 2 3 9 2 1  1 1 8 3 6 4 1 8  |  6 1 0
5 2 5 2 7 5 0  1 1 8 3 6 4 1 9  |  6 1 0

323921 | 1836418
5252150 | 1836419

I
l . ^ - ^ " . ^J Z J y Z T  
I  

r O J O { r d

5252150 |  1836419

323921 | 1836418
5'252750 | 1836419

1 500 | 4s20
1 500 14920

1 500
1 500

1 500
1 500

6 1 0
6'l o

6 1 0
6 1 0

6 1 0 / r
6 1 0 / 1

61 tJ

6 1 0

1 500 14920
1 500 14920

323921 I 1836418
52s2t5o 

I  
183641e

323s21 | te:oats
5252750 

| 
ra:oars

I
3 2 3 9 2 1  |  1 8 3 6 4 1 8
5252150 | 1836419

Notes:
l .  l8M connector  k i t  1836418 contains two BNC connectors ( lBM 1g36444).
2' IBM connector kit r8364r9 contains two BNC connectors (tBM rg3ti447).
3 '  i iee Assembly of  Coaxial  Cable and Accessor ies for  At tachmenr ro lBlv l  Producrs.  GA2Z-2A05,

when assembling connectors to coaxiitl cables.
4. Devices attached to Type B Terrninal Adapters may have a maximum cable length of

6lO m (2O00 feet); those attaching to Type A Terminat Adapters may have a maxtmum
cable length of 15O0 m (4920 feet). l?efer back to pages 44 and 4,10.

Figure 6{. Summary of IBM Part Numben; tbr Cables and Accessoris

{hapter 6. Conrmunication System Cabling 6-9



IBM P.r t  Number 321921 5252750

Cab le  Type  {No tes  1 ,2 } I ndoo r  ( h l Ou tdoo r  ( l )

Jac  ke t

Mate r i a l

Wa l l  Th i ckness

Ou ts i de  D iame te r

PVC

0 . 7 9  m m  ( 0 . 0 3 1  i n . )

6 .1  5  mm lO  . 242  i n . l

PVC

1 . 0 2  m m  ( 0 . 0 4 0  i n . )

6 .6  mm (0 .260  i n . )

Phys i ca i

Po l yes te r  Vapo r  Ba r r i e r

Tempera tu re  Ra t i ng

Vo l t age  Ra t i ng

Wi re  S i ze

Tvpe

No Yes

6 0 " c  ( 1 4 0 " )

30  Vo l t s  max imum

22  AWG -  0 .325  mm2

So l i d

Con  duc to r

lv later ia I

Conduc t i v i t y

DC Res i s tance  (max )

Copper Covered Steel

4Oo/o

440  ohms /304 .8  m  (1000  f t )

S h  i e l d

Mate r i a l

W i re  S i ze

Cove rage  (m in  )

Ends

Ca rr  ie rs

P i c k s

Copper

34  AWG -  0 .020  mm2

90%

1

6

8 . 2  +  1 O Y o l 2 5 . 4  m m  ( 1  i n . )

E l e t ; t r i c a l

Capac i  t ance

I  mpedance

A t tenua t i on  (max )

Ve loc i t y  o r
P ropaga t i  on

14 .5  pF l3O4 .8  mm (1  f t )

93  r  5  ohms

3 . 0  d b / 3 0 . 5  m m  ( 1 0 0  f t )

80%

U L Stv l e  Number 1478

I n s L | a t l o n Pol yethVl  ene

N otes:
I Jacket of outdoor cable must meet minimum requirements for underground feeder and branch

circuit cable and must be weatherprool; sunlight resistant per uL subject 4g3.
2. Contmercial cable designated RG 624/Ll or Ml7/030/RGO62, meeting the requirements of

the above specification, is a suitable suLtstitute. (Ail cables tabeled 624/lJ mav not meet this
spt:t.:rfrcation and are not suitable substitutes.)

l ' igure 6-7.  Uulk ( 'abl t .  Spcci f icat ions for  ln, loor (h)  and Outdoor ( l )  Coaxial  Cables

6 - 1 0



l 8M  Cab le  Assemb ly
PN i1577672 { lndoor)
PN  1833108  (Ou tdoo r )

\
\Adapter

rBM PN 5252643
or Commercia l  Part
(  Amphenol  )
uG-914/U

IBM Sh r i nk  S leeve
P N  6 3 1 8 1 0

lBl \ / l  Cable Assernbly
PN 2577672  ( l ndoo r )

P N  1 8 3 3 1 0 8  ( O u t d o o r )

Figure 6-8. Cable Adapter for Joining Coaxial Cables
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3270 Unit Cable Type Caole Grorup Commen t

327 1 Teleprocessi  no 32A7,32(\8, 3209,
3210,  3211,3212,
1 A  1 1

Orde red  by  cab ie  o rde r .
I ns ta l l e r J  by  lBM.

S i g  n  a l  { C c a  x  i a l  ) n  o r  l Procu red  and  i ns ta l l ed  by
cus tomer  M i rY  rmum l enE th

6 1 0  m  ( 2 0 0 0  f t ) .

3272 L o c a l  C h a n n e l

At tachment

3201,  3202,3203,
3204,3205

Orderer j  by  cab le  o rder .

Sequence and

C o n t r o l  ( E P O )
3206 Requ i red  w , r t h  LCA  cab les

Orr iered by cable order.

S igna l  (Coax ia l ) n o r l P rocu red  and  i ns ta l l ed  by
cus tomer .  Max i r num l eng th

6 1 0  m  ( ? 0 0 0  1 t ) .

3274
1 A ,  1 8
1 D ,  2 1  A
2 1 8 , 2 1 D
3 1 A , 3 1 D

L o c a l  C h a n n e l

A t t a c h  m e n t

32D1, 3202, 3203,
32C4,3205

O r d e r e d  b y  c a b l e  o r d e r

i n s t a l l e d  b v  l B M .

S e q u e n c e  a n d

C o n t r o l  { E P O )

J  I U O Flequ i red  w i th  LCA cab les

O r d e r e d  b y  c a b i e  o r d e r .

S i g n a l  { C o a x i a l ) u  o r  I P rocu reC  and  i ns ta l l ed  by
cus tomer .  Max in rum l e i l g t h  t o
Type  A  t e rm ina l s  i s  15O0  r r r

{ 4920  f t } .  Max imum l eng th
to  Type  B  t e rm ina l s  i s  61C  m
(2000  { t ) .

3275 Tel  ep rocess i  n g 3201 , 3208, 3209 ,
J Z t U , J Z t t , J t t 2 ,

3213

Orde red  by  cab le  o rde r .
l ns ta l l ed  by  lB IV l .

3 2 7 4 . 1 C
J Z t q - z  t w

3274-31C
3274-51C
3276

Teleprocessi  ng N o t  a p p l i c a b l e Supp l i ed  w i t h  un i t .
Insta l led by cr . rstomer

S igna l  (Coax ia l ) h o r l P rocu rec l  and  i ns ta l l ed  by
cus iomer  Max imum l eng t l r  1 , o

Type A terrn inals is  -1 500 rn

i 4920  f t i .  l v l ax imum i eng th

to  Type  B  t e rm ina l s  i s  610  m
(2000  { r ) .

3 2 1 1
3244'
3286
3288

S i g n a l  ( C o a x i a l ) n  c ) r  I Procu rec l  and  i ns ta l l e ( l  by  cus tomer

M a x i m u n r  l e n g t h  i s  6 1 0  m

{2000  f r ) .

3278
3279

S i g n a l  ( C o a x i a l ) h o r l Procu red  and  i ns ta l l ed  bY  cus ton le r

Max imum l eng th  i s  1500  m

i4920  f r ) .

3287 S i g n a l  ( C o a x i a l ) h o r l P rocu red  and  i ns ta l l ed  by  cus tomer .

Max imum l eng th  t o  327113276

Type A adapter is  
' l  

500 m (4920 f t ) .

Max in rum l eng th  t o  3271  , 3272  , s r

3274  f ype  B  adap te r  i s  610  m

{2000  f r ) .

?rqq S i g n a l  ( C o a x i a l ) h o r l Procu red  and  i ns ta l l ed  t Jy  cus tomer

Max imurn  l eng th  i s  1500  m
(4920  f r ) .

F igure 6-9.  3270 IDS Cabl ing Sumnrary
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Appendix A. U.S. and Canada power plug'Iypes

IBM suppl ies power cords wi th at tached p lugs tbr  the
Uniterl States and Canada. Se.e Flgures A- I , A-1, and
A-3. 

'the 
custotner ntust provide tlrc correspondrng poiver

outlet receptacies.

Plug' l l 'ype 3262 3271 3272

3274
1 A ,  1 B
1D,21A

218
21D,
3 1 A
3 1 D

3274
1 C

21C
3 1 C

3274
5 1 C 3275 3276 3277 3278 3279 3284 3286 3247 3288 3289

Reference

F igures

4 , 2 ,  A 3

X ' A-2, A-3
A3 X A-2, A-3
H X X X X X X X X X X X X A-2, A-3

X x X X X X X X X X X X X X A,2 ,  A-3
K X X X X A-2 A-3
L X X X X A-2.A-3

*  A waterproof  p lug may t re ordered f  or  the 32i-2 by speci fy ing RpogKO2gb;
for  the 3274 Models by Feature Code gg01.

Figure A-1. Power Plugs Supplied in the U. S. and Canada

Provided by IBM Provided by Customer

Plug

Tvpe

Plug Cap Types
Water-  Non-
proof lock Lock

IBM
R eference

Senice Rat ing
Volts Amps Phase Wires

l n l i n e

Connector Receptac le

A 3720 Russe l l -
ls to l l

20Bl
240

Z U 3 391 3 3143

3720 U.2 R ussel  l  -

lS to l l
2081

240

I J 1 3 9 1 3  U - 2 3743 U-2

A3 3720 U- l Fusse l l -

Stol  i

1 2 0 20 2 0 1 "  I  t - 1 3743 U-1

H 5-1  5P N E M A 12C J 5 -1  5R 5 -1  5R

L5 -1  5P N E M A 120 1 5 L5 -1  5R L5 -1  5R

K 6-1 5P N E M A 2081
240

l 5 ? 6-1  5R o - t 3 h

L Lb-  |  5 r N E M A 208i
240

1 5 J L O -  |  5 n L6 -1  5R

Figure A-2. Descriptions of Plugs and Receptacles

Appendix A. U.S. and Canada Power Plug Types A-l



Nrcnlocking Plugs and Receptacles

l5  Amperes

Receptac le P lug

Tvpe H t{

125V

5 ,1  5R

Type K K

250v

o -  t f , h

Waterpro,of Plugs and Receptacles

t- 
- --20 

A-;;;c; 
- ---lr - 

1s A-P;'".
11  - ' . - -

Receptac le  e t rg  Receptac le  p lug

trvt"-l 
-_ 

3_,-_______4 l_-- At---i- _ A2 
----

3913 13743 3720 lr 3913 U-2 I 3143 U.2 3720 t.J-2 |

f  o  o )
\ [__Jl /
\=/

6)
\:/

3 9 1 3  U - 1  1 3 t 4 3  U . l  I 3720 U-1

F-igure A-3.  NIMA Cont igurat ions

Locking Type Plugs and Receptacles

15 Amperes

Receptac le P lug

Type

125V

L 5 , 1  5 R

Type L L

250v

A-2 3270 Inrtelletion Manual - Physical Pttanning



Aprpendix B. Power Cable Leneths

Lrnit Cable Lengrth

, 1 2 0 2 4 . 3  m  ( 1 4  f t ) *
1 . 8  m  ( 6  f t ) *

321 1 1 . 8  m  ( 6  f t )
2 . 8  m  {9  f t )

1 . 8  m  ( 6  f t )

2.8 m (9 f t ) '

3274 1 .8  m  (6  f t )
4 . 3  m  ( 1 4  f t )

3275 1 . 8  m  ( 6  f t )
2 . 3  m  (7 .5  f t )

J Z t O 1 . 8  m  ( 6  f t )
2 . 8  m  (9  f t ) *

3 . 7  m  ( 1 2  f t )
4 . 5  m  ( 1 5  f t )

1 . 8  n r  ( 6  f t )
2 . 3  m  (7 .5  f t ) '

3.278 ' l  
.8 m (6 f t )

2 . 8  m  (9  f t ) '
3 . 7  m  ( 1 2  f t )
4 . 5  m  ( 1 5  f t )

't.)-7 0 1 . 8  m  ( 6  f t )
2 .E  rn  ( 9  f t ) *
4 . 5  m  ( 1 5  f t )

3284 1 .8  m  (6  f t )
2.8 m (9 f t )

J Z att) 1 .8  m  (6  f t )
2 . 8  m  ( 9  { t ) *

3281 1 .8  m  (6  f t )
2 . 8  m  (9  f t ) *
3 .7  n t  ( 12  f t l
4 . 5  m  ( 1 5  f t )

328t1 1 .8  m  (6  f t )
2 . 8  m  (9  f t ) '

3289 1 .8  m  (6  f t )
2.8 r r r  (9 f t l *
3 . 7  m  ( 1 2  f t )
4 . 5  m  ( 1 5  f t l

*Standard Cable

Note,s:

l. For the 3262,3276,3278,3279,32,87, and 32g9, onty the 2.gan (g ft) and the 4.5.m (15 ft) cords are avaitable in
E/ME/A cauntries.

2.  Forthe3276,3278"and3279ontythe2.*n(9f t )  and4.&m(lsf t )  cordsareavai table inA/FEcountr iesexcepr
Canada.

3. F"or the 3279, the l.&m (6 ft) cord is availabte in the U.S. onlv.
4.  F:or the3274,onlythe4.3-{n( l4f t )cordisavai table inA/FEandE/ME/Acountr ies.

Appendix B. Power (able lxngths B-l





Aprpendix C. World Trade power plug Types

Iror a World Tradc country, IIIM suJrplies the pclwer corcl
wi th at tached p lug that  corresponds to the power out le t
reccptac le that  is  ntost  used in that  country.  The p lug
that  thc 3270 Systenr  uni ts  wi l l  have is  l is ted in  the power
[ ' lug Usage Chart  (F igure C- l ) .  The a lphabet ic  designat ions
in thc chart refer to the i l lustrations in the power pluq
and Receptacle Diagrams (Figure C..Z).

Insta l la t ior r  of  a Power Plug

Bccilruse difl-erent plugs are used in diff-ereni countries
it is di1'f lcult to cover all plug installations in one pr<_r-
cedure.  However.  three th ings nrust  be considered:

I . I irat t l ie shield of the power cor:d always have a
good electrical connection to the grounding terminal
in  the p lug.

2. 
' l 'hat 

steps be taken to assure thiet the grounding
wire andior the drain (shield) wlre cannot corne
i l  contact  (  touch)  the other  (hot)  wi res.

3.  lhat  the grounding wire (green- green/yel low) be
prclperly attached to the grounding terrninal in the
plug.

Appendix C. World Trade Power Plug Types C-l



Cou ntrv

Vol tage Range

Cou ntrv

Vol tage Range

125V 250V 125V 250V

A l g e r a a

A r g e n t i n a

A u s t r a l i a

A u s t r i a

B a h  a m a s

Ba rbados

B e l g i u m

Be r rnuda

B o l i v  i a

B r a z i i

B u l g a r  i a

C h i l e

Co lombia

Costa  R ica

D e n m a r k

D  o r t t  i n  i c a n

E c u a d o r

E l  S a l v a d o r

F i n l a n d

F  r a r r c e

G e r m a n y

G u a t e m a l a

f l  ondu ras

H u n g a r y

r c e r a n o

I  n ( , o n e s i a

I r a n

l ,  e l d n c i

I  s r a g l

I t a r y

Fl ep

0
0

o
0
o

o
o
o
o

o
o

o
o
o
o

@

o
o
o
o
o

o
o
o

o
o
o
o
o
@
o

J a m  a  r c a

J a p a n

M a  l a y  s i a

M e x  i c o

N c t h e  r l  a n d s

N e t h e r l a n d s  A n t i l l e s

N e w  Z e a l a n d

N i c a r a g u a

N o r w a y

P a n a m a

Pa raguay

Pe ru

P h  i l  i p p  i n e s

P o l a  n d

P o r t u g a l

R u m a n i a

S a u d i  A r a b i a

S o u t h  A f r i c a

S p a i n

Sweden

S w i t z e r  l a n d

T a i w a n

T h a i l a n d

U n r t e d  K i n g d o m

Uruguay

V e n e z u e l a

Y u g o s l a v r a

o
o o
o
0

o
0

o
o

@

o
o

o
o
o
o
@

o
o
o
o
o
o
@

o
o
o
o

a  O t h e r  A s i a r r  a n d  L a l i n  A m e r i c a n  c o u n t r i e s  n c l 1  l r s t e d  w i l l  b e  s h r p p e d  c o r d s  w i t h  p l r q  
O  

a t t e h e d

.  O t h e r  E u r o p r . - ,  M i d d l e  E a s t  a n c l  A f  r i c a n  c o u n i r e s  n o t  l i s t e d  w i l l  b e  s h i p p e d  c o r c r s  w r t h  p l u s  
G )  

d t l d c l r e d .

Figure C-1. Power Plug Usage Chart
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plug

Three-Dimensional View
Plug
Pin Side View

plug

Three-Dimensional View

plug

Pin Side View

@
250V
l o , \

o
250V
1 0 A

I
250v
1Or' .

o
250V
1 3 A

o
250\'
16  r '

@
250V
1 0 A

o
1  2 5 V
I 5 / '

l . - O C  K  l r r g

o
250V
1 3 A

I
1 25!',

@
125V
1 5 A

L o c k i n g

o
250\r
l  Ul i ,

o
250V
1 6 A

Figure C-2. Power Plug Diagrams

Note: Al! power plugs except 
@ 

anA 
O 

are nontocking.
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Appendix D. Power Cord Specifications

No. of
Shields

3274_

32,t5

Appendix D. Power Cord Specifications D-l





Apprendix E. Continental Ur.S"
Probability Map

Lightning Damage

n
n
T

Average

Lower  than average

Lightning Damage Probabi l i ty Map

Higher  than average

Appendix Fl, Continental tl.S. Lightning Damage Frobability Mtp E-l





Appendix F. Connector Specifications for Attaching Non-IBM
Moderns

Note: Dimensions are shov,n iil millimete rs, with inches in ytarentheses

Type 2838 l '} lug

34 .1
11 -11  l 32 l

8 .3
t21 t64l

1 5 . 9

G r e e n  ( G N )
(  5 /8 )

B lac  k

-1 J,u
.  p.7 11-9132lr

I rrrzt I
Ie . s t  I

{2?/64)  |  I

Y e l l o w  ( Y )

M o u n t ,  o r
Equ i va le  n t )

T r a n s m i l

o r
Rece ive

2-  Wi re  Terminat ion  Jack

25-Pin EIA/CCITT Fetnale Conuector

53
(2 .088 )

38 .3
( i  . 508 )

Wicl th

l \ lote: Cabln connectors ari protect('at by a hood and

strain relief assemblV, witl i  tht: followinq ovt:rall

dintensiorts: 55.9 rttrn (2.2 ittchr:s) widt: bv

19.8  mm (0-78  inch)  h igh"

15 eT-
(s/8) 

I

1 2 1 7 6 4 1  R e d  ( R )

J - Z

{ 1 / 8 )

Line Ternrination Jacks

Common  Ca r r re r  P rov i ded :
' l -ype 

4048 or 549A Surface
1 -ype  493A  F lush  Moun t  ( o r

|  " ,  I  rol8er )
l- rr l'szr-_-*l ,:::.

Commorr Carr ier  Provided :
Type 4O4B or 549A Surface Mount,  or
Type  4934  F lush  Moun t  ( o r  Equ i va len t )

I
l r a n s m r t  \

I
F {ecerve  \

4-Wire Terminat ion Jack

(0.494)

@o@@@@@@@@oo@

Appendix F. Connector Specifications for Attaching Non'IBM Modems F - l



lS-Pin DTE Pin Connector

o o o o o o o o
o o o o o o o

( 0 .  i  2 0 )

Loop Station Connector plug

n 7 0
'  '  (0 .03  1 -r-

1 6 . 0 0
(0 "630 )

II

7 .62  |
(0-300)----l l_

F-2 3270 Installation - Physical Planning



Appendix G. 3270 Specilication Summary (Metric Units)

Description

Pr i  n ter
Control
Control
Control

Corrtrol
Control

D i sp lay
Display
D ispiay
Control
Display
Display
Display
L O t  O r  L

Stat ion
Pr inter
P r i n te r
P r i n te r

l - ine Pr

L i ne  P r

Notes;

1. Parameters not shown ntay be foun'd in Chapter 5, Machine Specifications.

2. Ihese units can withstand a transient-voltage condition of plus l5% or minus 18%
of nominal, if the input voltage returns to within a steady-state tolerance of plus 1O%
or minus 8u% of the normal rated voltage within 30 cycles.

3. See Appendix B for power cable lengths, Appendix C for ptswer plug types, and
Appendix D for power cord specifications.

4. Type of cooling:

-- Convection
o Forced Air

5. Maxinturn dimensions are showfr. ,See specification pages (Chapter 5).

6 .  Mode l s  1A ,  lB .  1C ,  1D ,  21A ,  2 lB ,  21C ,21D ,  3 lA ,  3 lC ,  31D

E lectrical

p t i o n  
l k V A-T--__*

r  |  1 , 2
r l  U n i t  |  0 . 1 8
r l  U n i t  1 0 2 0
r l  U n i t  1 0 1 8
r l  t j n i t  1 0 4 5
) l L J n i t  

|  
0 3 6

I
y Stat ion | 0,24
y srat ion | 0.28
v Stariorr I
3 l  Un i t  |  0 .260
v  Sta t ion  |  0 ,1  7
v  Sta t ion  |  0 .17
y  Sta t ion  |  0 .16
Disp lay  

|  
0 .30

n l
r |  0.26
r  |  0 .26
r  j  0 .26
' r in te r  |  0 .60
'r inter I  o.oo

Environmental Dimensions
(mml

Service
Clearances
( m m )

NotesWatts

Cool-
ing
(Note

4 l
Weight

{ks} Front Side Heigh l F R RT L

287
236

1 100
176
1 8 6
176
407
234

2 2 7
1 5 5
1 5 5
125
243

221
227
250
566
412

a

a

a

a

a

245
44
44
43
- ,8

29.6.
40 .9
43
43

45
27
39
J b

27

6 1
6 1
39

1 2 7
200

965
670
670
670
762
535

4 1 0
4 1 0

4 1 0
2 7 n

4 1 0
4 1 0
450

670
670
690
690

1 005

750
390
390
390
508
460

535
E'. lq

3 J 3

410
535
q ? 6

550

390
390
6 1 0
540
750

1 000
740
740
740
740
335

485
485

485
430
485
485
3 8 1

960
960
280

1 060
1 045

760
762
t o z

762
124
955

762
762

762
762
508
762
762

762
t o z

t o z

t o z

762

750
0
0
0

30

30
30

305

30
30

410

762
762
cu6

762
I O Z

760
o
0
0

J U

1 s 5

280
280

J J 5

254
280
? ? q

30

o
0

t o z

1 5 5
762

/tru
0
0
0

1 n

305

280
280

4 1 0
254
280
280
305

0
0

762
t 3 5

762

1 ,2 ,3
1 ,2 ,3
| , z , J

1,2 ,3
1 , 2 , 3
1 , 2 , 3

1 , 2 , 3
1 , 2 , 3

1 , 2 , 3
| , z , J

1 , 2 , 3
1 , 2 , 3
1 , 2 , 3

|  , z , J

1 , 2 , 3
1 , 2 , 3 , 5
1 , 2 , 3
1 , 2 , 3

Appendix G. 3270 Specification Summary (Metric Units) (;-l





Appendix H. 3270 Specification Summary (English Units)

Type Model Description

Electr ical  Environmental

Weight

f lb)

Dimensions
( inchesl

Service

Clearances
( inchesl

NotesKVA BTU/hr

Cool-
i ng
(Note

4 ) F ront Side Height F R Rt L

J Z O Z

3271
327 1
3272
3274
3274
J Z t 5

3215
J t t o

3 2 7 1
3277
3218
J Z  I V

3284
3286
3287

3288
3289

1 ,  1 3
t ,  z

1 1 ,  1 2
1 , 2
Note  6
5 1 C
1 , 2
1 1 ,  1 2
A r l
Mode ls
1
2
1,2 ,3 ,4 ,5
2 A , 2 8
3 4 , 3 8
1  , 2 , 3
I ,  Z

1 , 2 , 1 C ,
2C
2
1 , 2

Pr in te r

Con t ro l  Un i t
Con t ro l  Un i t
Con t ro l  Un i t
Con t ro l  Un i t
Con t ro l  Un i t
D i sp lay  S ta t i on
D isp lay  S ta t i on
D isp lay  S ta t i on
Con t ro l  Un i t
D i sp lay  S ta t i on
D isp lay  S ta t i on
D isp lay  S ta t i on
Co lo r  D i sp lay
Stat  i  on
P r i n te r
P r i  nter
P r i n te r

L i ne  P r i n te r
L i ne  P r i n te r

1 .1t
0 . 1 8
0.:u 0
0 .  1 8
0.45
0.36
o.'.24
0.:28

0.:26
0 . 1  7
o . l 7
0 . 1 6
0.30

0.:26
0.:26
o.:26

0.60
0.60

3,750
E O F

630
595

1,382
800
700
800

770
525
525
420
825

770
770
853

1,926
1.400

a

a

a

a

a

540
98
98
95

1 6 5
65-90
O R

95

1 0 0
60
85
80
58

1 2 q

87

280
440

38
26-318
26-3t8
26"3/8
30
20-5t8
1 6
1 6

t o

1 4 - 1 / 2
I t )

1 6
1 7 . 1 / 2

26-3t8
26-318
2 7

27
39-1/2

29-1 /2
15-1 l4
15-114
15-114
20
1 8
2 1
2 1

2 1
t o

2 1
2 1

15-3t4
15-1 l4

2 1 - 1 1 4
29-112

39-112
29
29
29
28.9
12.8
1 9
1 0

1 9
16-718
1 9
1 9
1 5

37-314
37-3/4
1 1

41-5lA
4 1

30
30
30
30
40
37.4
30
30

30
30
30
30
30

30
? n

20

30
30

l.o
t o

l o
l 0
I r
|  5 !

I
1 2
2
1
1

I u

38
J 'J

20

30
30

0
0
0
1
E O

1 1
l 1

1 3
1 0
1 1
1 3

1

0
0

30

o

30

30
0
0
0
1

1  1 . 8
1 1
1 1

t o

1 0
1 1
1 1
1 2

0
0

? n

6
30

1 , 2 , 3
1  , 2 , 3
1 , 2 , 3
1 , 2 , 3
' 1  
, 2 , 3

1  , 2 , 3
1 , 2 , 3
1  , 2 , 3

| ,  z , 5

t ,  z ,  J

1  , 2 , 3
1  , 2 , 3
| ,  z ,  J

1  , 2 , 3
1  , 2 , 3
1 , 2 , 3 ,
q

l ,  z , 5

| ,  z ,  J

Notes:

I. P,?rameters not shown may be found i,.t Chapter 5, Machine Specifications.

2. These units can withstand a transient-voltage condition of plus l5% or minus lSok of nominal.
if the input voltage returns to within a' steady-state tolerance of plus lOo% or minus 8% of the
normal rated voltage within 3O cycles.

3. See Appendix I for power cable lengt,hs. Appendix C for power plug types and Appendix D
for power cord specifications-

4. Type of cooling:

- Convection
o Forced Air

5. lvilaximurn dimensions are shown. See specification pages (Chapter 5).

6 .  t v , t ode l s  1A ,  lB ,  lC ,  1D ,21A ,218 ,21C ,21D ,31A ,37C ,31D

Appendix H. 3270 Specification Summary (F)nglish Units) H-l





Appendir J. Cables and Connectors for Attaching Non-IBM Devices

Cables to Non-IBM Devices

* Citble supplied with unit when feature code is ordered; therefore, no cable group number is required or asstgned.

*. Tllt's 3274/3276 EIA/CITT cable for a)ttachment to a modem or direct attachnent to a 37O4, 3705. or 8100 Processor, incorporates a

T1=.ST/OPERATE wrap-test switch in the modem connector plug. A special adapter cable may be needed because of the space and access

requirements of the TEST/OPERATE switch. An adapter cable is automatically shipped with the communicdtions cable for U.K. Datel

modems when Specifv Code 2835 is ordered. ln other cases where the aoapter cable is needed, it can be obtained lrom an l8M field

reotesentauve-

Gable

G r o u p Machine
Featu re
Code Non - lBM Te rm ina t i on Notes

3207

.rz t . ,
3208
3213
N A -
N A "
N A *
N A "
N A *

327  1
3271
3275
3275
3274-1C*
3274-21C
3274.31C
3274-51C
3276**

None
None
None
None
3701
3701
3701
3701
3701

Short  test  cables required for  certa in countr ies between
th i s  cab le  and  t he  modem w i l l  have  t he  same  connec to r

One  E IA  RS  232C  connec to r
CCITT  connec to r  { 25 - r r i n ) .
S tanda rd  t e rm ina t i on .
( A l l c o u n t r i e s )

N A *

N A "

N A -

N A *

N A *

3274-1C

3274-21C

3274.31C

3274.51C

J Z I O

5650 or
5651
5b5U Or

505 |

5650 or

5b5U Or

5651
5b5U Or

503 |

1  5 -p i n  connec to r  f o r

d i  g i t a l  se r v i ce  a t t ach -
men t  t o  AT&T  channe l

se rv i ce  un r t .
(U ,S .  and  Canada )

N A *

3209

N A -

3274-51C

3275

J Z  t O

5500 or
5502
55UU

5500 or
5502

WE-2838  P lug :  Cus tomer  p rov i des  4048

S u r f a c e  M o u n t , 4 9 3 4  F l u s h  M o u n t

JacKs .
Te rm ina t i on  t o r :

r  DAA  CDT  {o r  equ i va len t )  sw i t ched .

r  N< lnsw i t ched  f  o r  U .S . ,  Ca r rada .  and

Japan .

N A -
3 2 1 0
N A "

3274-51C
3275
3276

5 5 U  I

3 C U  I

5 3 U  I

Data  T ip  (DT )

D a t a  R i n g  { D R )
C f I  H o o k  ( O H )

Da ta  T ransm iss i on  (DA)

F i n g  I n d i c a t o r  { R l )
S igna l  G round  (SG)

Coup le r  Cu t  Th rough  (CCT)

S w i t c h  H o o k  ( S H )

Fou r  Pa i r  No .  6  Spade  Lugs

S tanda rd  t e rm ina t i on  f o r :

r  DAA  CBS au to -answer  sw i t ched
ne two rk  (U .S .  and  Canada ) .

5 Z  |  | J l  t 5 5500
Transm i t  Pa i r :

Rece i  ve  Pa i  r :

C
C
C

Fou r  No .  8  Spade  Lugs .  S tanda rd

te rm ina t i on  f o r  Wor l d  T rade  (on l y )

nonsw i t ched .

N T  .

D 1

Ser l , i  ce

3271
5 2  t 4 -  t V

3274-21C
3274.31C
3214-51C
J Z t )

3216

2943
2943
2943
2943
2943
2943
2943

r-
T

S k i n n e d  a n d  t i n n e d .  { J a p a n  o n l V )

Appendix J.  Cables and Connectors for  r \ t taching Non-IBM Devices J- l



Cables to Non-ItsM Devices (Cont)

*Cable supplied with unit when feature code is ordered; therefore, na cable group number is required or assiqned.

Notet When the 3274 or 3226 is directly attached (without modemd to a 37q4,3705, or gl00 processor, the total combined communications
cable length mu:;t not exceed 12.2 meters (40 feeil.

Cable

G r o u p Mar:hine
Feature

Code Non- lBM Terminat ion Notes

N A *
N A *

321',4.51C
J l l t )

5508
5508

Data  T ip  {DT )
D a t a  R i n g  ( D R )

O f f  Hook  (OH)

Da ta  T ransm iss i on  {DA)
R i n g  I n d i c a t o r  ( R l )

S igna l  G round  (SG)

Coup le r  Cu t  Th rough  (CCT)

Sr. / i tch f iook (SH)

Two cables lv i th
one con nectr3r
a t  3276  end .

Te rm ina t i on  f o r :
.  Nonsw i t ched  l i nes  w i t h  SNBU au to .

answer  (U .S .  and  Canada ) "

N A *
N A *

32 ]4 .51C
J Z I O

5507
5507

Two cables v. , r i th a common connector .

Nonsw i t ched  l i ne Te rm ina t i on  f  o r :
.  Nonsw i t ched  l i ne  w i t h  SNBU manua l -

answer  (U .S .  and  Canada )

N A *

N A *

3274 .51C

3216

5501
5508
5501
5508

o r

o r

Switched Telephone
L ines  L i ne

Two cables wi th a common connector .

Terminat ion for :
r  Switched network auto-answer

r  Nonsw i t ched  l i nes  - -  SNBU

(Wor l d  T rade  excep t  Canada )

N A

N A

N A

327'1.1C
2 1 C , 3 1 C
J Z t + - 3 | L

J Z  I I J

11 ,12 ,13 , ' 14

5655  o r
56s6
5655 or

5655  o r
c o 5 0

One  E  lA  422  connec to r .  o r  one
CCITT  connec to r  { 25 -p i n  I  t o r  X .21
Adapter Switched/Non.Swirched
Networ ks.
S tanda rd  t e rm ina t i on .
(A l l  coun t r i es )

N A

N A

327 ,4 -1C
2 1 C , 3 1 C
327 ' t -51C

1 550

|  3 5 U

One ISO 2593 Connector
(34 -p i ns )  f o r  CC ITT  V .35
lnter face feature

l -2



EIA,//CCITT Cable TEST/OPER.ATE Switch

Note: Dimensions are shown in millimeterrs, with inches in parentheses

3 8 . 1
( 1  . 5 )

C leara n ce

79 .5
{ 3 . 1 3 )

Connector  Fas ten ing  Screw

{ M e t r i c  s c r e w s  p r o v i d e d  i n  J a p a n )
8 .6

(0 .34 )
6 . 3

t0 .25)

Top c'l switch coincides
e 131>tn row of  the
conrtd'ctor,

.---.. N 
o;

Appcndir  .1.  ( 'ables and ( 'onncctor : i  for  At taching Non- lBM Deviccs J-3





Appendix K. Wire Conversion Table (Solid Wire)

AWG
No.

Nomina l
Diameter

( i nch )

Calculated
Area
(sq .  i n . )

Nomrna l
Diameter

( m m )

Calcu la ted

A r e a  ( m m 2 )

11t

1 3

1t l

t : )

t ( )

1 ' l

1 u
1 9

20

2 1

211

2tl

0.0808

o.o720

0.0641

0.0571

0.0508

0.0453

0.0403

0.0359

0.0320

0.0285

0.0253

o.0226

0.0201

0.005128

o.oo4072

o.003227

0.002561

o.oo2027

0 . 0 0 1 6 1 2

0.001276

0.001 01  2

0.000804

0.000638

0.000503

0.0004012

0.0003173

2.O52

1.829

1.628

1.450

1.290

1 . 1  5 1

1.O24

o . 9 1 2

0 . 8 1  3

o . 7 2 4

0.643

0.57  4

0 . 5 1 1

3.3  07

z . o z  I

2.O42

t . t ) c l

1 . 3 0 7

1.O40

o.824

0.653

0 . 5 1 9

o . 4 1 2
o.325

0.259

0.205

Appcndix K. Wirc Conversion Table K-l





Appendix L. Inch-to-Millimeter Conversion Table

1  / 1 6
1 l a
3 t 1 6
1 1 4
c /  r b
3 i8
7  1 1 6
1 1 2

9 / 1  6
5/8
314
7ta
I
t , 1  l 2

' t -1 l )

4 , 1 1 2
3

J - l t z

o

6  1 t 2

7 , 1 t 2
B
a  1 1 2
9
9 . 1  t 2
1 0
1 0 , 1 1 2
l 1
1 1  . 1  l 2
1 2
1 2 . 1  i 2
I J

1 3  |  i 2 l
1 4
1  4 -1  ; 2 t

1 5
15.1 , t2 l
t o

1 6  1 , t 2 1

1 1 - 1  . i ) '

1 8
18-1r71
1 9
1 9 , 1 , 2
20
20-1 t1l
1 1

2 1 . 1  i 2

t " b

3 .2
4 .7
6.4

7.9
9 . 5
1 1
12.7
1 4 . 3
1 5 . 9
1 9 . 1
22.3
25.4
3 8 . 1
50.8
63.5
76.2
88.9
102
1 1 4
127
1 4 0
t c z

1 6 5
178
1 9 1
203
216
229
241
254
267
279
z J Z

305
J t 6

330
343
356
368
381
394
406
419
432
445
457
470
483
495
cu6

521

546

49
49.1 l2
50
50-1 l2
5 1
51 -1  l 2
)z

52-1 t2
53
53.1/2
u
54-1 l2
55
3 3 - t t z

s
56.1 t2

51-1 l2
58
3 6 - t t z

59
59,1 l2
60
60-1 t2
6 1
6 1  - 1  t 2
62
62-112
63
63-1 t2
o+
64.1 12
65
65-1 l2
66
o o - t t a

b t

61.1  t2
68
68,1 t2
69
69-112
70
1 0 . 1 / 2

1 1 . 1 1 2
7 2
72.1  l2
73
1 3 - 1 1 2
74
7 4 - 1 1 2
7 5
15.112

1245
1257
1270
1283
1295
1 308
t J t l

1 334
1 346
1 359
1372
1 384
1 397
' 1 4 1 0

1423
1 435
1448
1 4 6 1
1 473
1 486
1 499
1 5 1 1
1524
I  q ? 7

1 549
|  30t

1 tr?q

1 588
1 600
1 6 1 3
1626
1 638
t b S l

1 664
1 676
1 689
1702
1 7 1 5
1 7 2 7
1740
|  /  c J

1765
1778
1791
1 803
1 8 ' t 6
1828
1 841
1 854
1 867
1 880
1 892
'1905

1 9 1 8

t o

76-1 t2
7-l
77-1  l2
7A
7a4 12
79
79-1 l2
80
80-112
8 1
81-1  t2
a2
a2.1  12

83j t2
84
84-1 t2
85
a 5 - 1 / 2
oo

86.112
87
47.1 /2
66

8a-1 t2
ao
49.1 t2
90
90-1 t2
9 1
91-1  l2
92
92-112
q ?

93-1 t2
94
g4-1 t2
9 5
95.1 t2
96
96-1 t2
97
97-1  l?
98
9a-112
99
99-1 t2
roo
100-1 l2
1 0 1
101.1  !2
102
102-1 l2

1 930
1 943
I  q 6 A

1 969
1 981
1 994
2007
201 I
2032
2045
2057
2070
2083
2096
21 08
2121
2134
2146
2159
2 1 7 2
2184
2197
2210
2223
2235
2244
2261
) 'r-11

2246
2299
231 1
2324
Z J J  T

2350
l J o z

2375
2388
2400
2413
21 zo

2434
2451
2464
2417
2489
2502
251 5
z ) z  I

2540
2553
2565
2578
2591
2604

z z - t t z

l 5

23-112

24,',t l2
25
z 3 - l t z

26"1t2
27
27 -1 l2
z6
2A-1  l2
29
29-1 t2
30
30.1 l2
3 1
3 1 . 1 1 2
J Z

3 2 - 1 1 2
33
J J . I I Z

34
34-1 12

35-112
36
36-1t2
31
3 1 . 1 1 2
38
38-1t2
2 0

39-112
40
40-1 t2
4 1
c t - t t z

42
42-1 l2
A '

43-1t2
44
44.1 t2
45
45-1 t2
46
4 0 - t t l

4 7 . 1  t 2
48
4a-1 /2

qEo

a t z

584
597
6 1 0
622
63s
648
660
673
686
698
7 1 1
724
737
749
762
775
787
801
8 1 3
6 Z b

838
d 3  l

864
876
889
902
914
927
940
953
965
974
qo'r

1 003
1 0 1  6
1029
104 t
1 054
1 067
1 080
1092
1  1 0 5
1 1 1 8
1  1 3 0
'|  143
1  1 5 6
I  t D d

1  1 8 1
1 194
1247
1219
1232

103 2616
103.1 12 2629
104 2641
104-1 12 2654
105 2667
105-1 12 2679
106 2692
106.1 12 2tO5
107 2t18
10t .112 2730
108 2743
10a412 2756
109 2768
109-1 12 2181
1 10  2794
110-1 12 2806
1 1 1  2 8 1 9
111-112 2832
112 2445
112-1 12 2857
1  1 3  2 A 7 O
1j3 .1  12  2883
114 2495
114.1  12  2908
1 15 2921
115-1 12 2933
1 16 2946
116-1 12 2959
117 2972
117.1 12 2984
1 18 2997
11A-1  12  301 0
1 19 3022
119-1  12  303s
120 3048
120.1 t2 3060
121 3073
121-1  t2  3086
122 3099
1 2 2 . 1  1 2  3 1  1  1
123 3124
123.1  12  3137
1 2 4  3 1 4 9
124.1 12 3162
125 31  75
125-1  12  3187
126 3200
126.1 t2 3213
127 3226
1 2 7 , 1  1 2  3 2 3 8
12A 3251
12a-1 12 3264
129 3276
129-1 12 3289

Appendix L. Inch-to-Millimeter Conversion Table L-l





Appendix M. Voltage Limitations

Nom Min Max

AlFE.
5O H;z

1 0 0
1 1 0
1 2 3 . 5
200
220
z J v

235
240

90
96.5
l 1 ' l
1 8 0
1 9 3
202
2 1 0
210

1 1 0

1 1 9
t J o

220
238
249
259
259

A/FE|
60 Hz

1 0 0
' l  10
1 1 5
120
127
200
208
220
230
240

)0
)6 .5
t 0 4
r 0 4
[ 1
rB0
r B 0
r 9 3
to7
z0B

1 1 0
' l  19
121
1 2 7
137
220
224
234
252
2 3 4

EIME/A
5O H:r

1 1 0
120
1 23 .5
?24
235
240

96 .5
104

1 i 1
1 9 3
210
210

1 1 9
1 2 7

t J o

238
t 5 J

259

t j .s. r&
Canada

60 H::

r t 5

12C
208
230
24\)

104
r 0 4
r B 0
207
208

1 2 1
127
220
?52
'2V

Appendix M. Vol tage Limi tat ions M-l





Appendix N. Installation Checklist

Fol|rrving is a suggested chc.cklist to be used by the
custorncr one week to one nronth befbre delivery of systern
comP0nents.

Task

A l l  bu i l c i r ng  a l t e ra t i ons  con tp l e ted

Un i t  a rea  i a rge  enough  pe r  p l an  v i ew  (adequa te  c l ea rance ,  i nc l ud ing
he igh t  c l ea rance )

Adequ ; , t e  l i gh t i ng  i n  un i t  a rea  (50 -75  f  oo t ca ' r d l es  f o r  d i sp l ays )

Good  f  r r r r i t u re  des rgn
Ope ra to r  wo rk  s t a t i on  cons ide r i ng :

l - le ight  of  counters
N r ' tee space
A ,cous t t cs ,  e t c .

E lec t r os ta t i c  rmPac t :

Plast ic  seat  cover i  ng
N le ta l  f r ame  i u rn i t u re
Ca rpe t i ng  (an t i ' s t a t i c )

F l oo r  r es i s t ance

Ra i sec l  f l oo r  cu tou t s  ( i f  apo l i cab le )

Power Receptacles
Wi l h i n  co rd  l eng th  o f  mach ine
Prop re r  con f i gu ra t i on
Ade rqua te l y  g rounded

Env i r onmen t
E lec t r omagne t i c  ( no  p rob lem f  r om)

T ransm i t t i ng  an tennas
l r r dus t r i a l  equ ip rnen t  ( i nduc t i cn  hea te r s ,  a r c  we lde rs ,  e t c . )

Th re re ' phase  power  d i s t r i bu t i on  l i nes
El€ctrostat ic  {no problem ant ic ipated)

Hun r  i d  i t y
F loo r  su r f aces
F u r n i t u r e

Gase rous  (  noncon tam i  na t i ng )
Pa r t  cu l a te  ( noncon tam i  na t i ng )

Storace space ( fornrs,  cards,  tapes,  etc.)
Su t f  i c i en t
Proper

ComTr or . r  carr ier  taci l  i t ies

Proper connect ions

Wrap test  hood acceptable

Correct  serv ice
Wi t f r r n  l eng th  o l  t ne  cab le
Nea ' t  and  sa fe  i ns ta l l a t i on
L igh tn i ng  p ro rec t i on  (p rov i ded  by  t he  common  ca r r i e r )

Device Consideratrons
Prope r  cab le  (mee ts  e l ec t r i ca l  and  phys i ca l  spec i f i ca t i ons )
Cable is  tested
Prc,px- ' r ly  labeled to assure proper at tachnrent
Nea i  and  sa fe  i ns ta l l a t i on

No  s tumb l i ng  haza rds
No potent ia l  of  damage to cables f rom personnel  or  equipment
t r a f f i c

Lightning protect ion

Instal led in a safe place and according to codes
Cirounded per recommendat ions in th is manual
Accessib le for  maintenance
Not readi ly  accessib le to other personnel

Done Requires At tent ion

Appendix N. Installation Checklist N-1





Appendix O. Abbreviations and Definitions

ambient environment MES Miscellaneous Equipment Specification
A/FII Americas/Far Easit MGN Multiground Neutral
avg average MHz megahertz, one million cycles per
AWCi American Wire Grauge second

min min imum or  rn inute
bps bits per second mm mill imeter
BTLJ Brit ish Thermal Llnit modem modulator-demodulator, device that

modulates and demodulates signals
C Celsius transmitted over contmunication
ccIT'T consultant committee of International facil i t ies

Telephone and lielegraph
cfm cubic leet per minute NEC National Electrical Code
cm centimeter NEMA National Electrical Manufacturers'
cont continuous Associatron
CSU Customer setup No. number

NTT Nippon Telephone and Telegraph
DAA data-access arrangement
db decibel OD outside diameter
dieler:tric nonconductor of direct electric current ohm the practical meter-kilogram-second unit
DTE Data Terminal Equipment of electric resistance equal to the

resistance of a circuit in which a poten-
EAS Extended Area Service tial cl ifference of I volt produces a
EIA Electronic lndustr:y Association current of 1 anrpere
EiM['/A Europe/Middle East/Africa
EPO Emergency Power Off pF picofarad

PTT Postal Telephone and Telegraph
F Fahrenheit/front pVC polyvinyl chloride
ft feet

R rear
h coaxial cable type for indoor REA Rural Electrif ication Adnrinistration

rnstallation Rel relative
FI height rms roor-mean-souare
llz, hertz, unit of frequency equal to one RT right

cycle per second

S side
ID identil ication secs second
IDS Information Display System service clearance minimurn space required to allow
in. inch working room for the machine

operator and/or the customer
kcal/hr kilocalories per hour engineer for servicing the unit
kg kilogrant SF special feature/specify feature
kVA kilovolt ampere SNA Systems Network Architecture

I coaxial cable type for indoor or outdoor UL Underwriters Laboratory
installations U.S. United Stares

L left
lb - pound WE Westem Electric
lunterrs/m/ lumens per square merei WT World Trade

rlt meters
nlax maxtmunl

Appendix O. Abbreviations and Definitions O-l
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