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This i s  a preliminary manual and ie intended to 

present the major factors influencing installation of Ehe 

STRETCH Syartem. Some of the informaticm of necereity 

depends on the final form of the device and is subject to 

change. More accurate information w i l l  be furnished 

when it becomes available. 
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b - 	Units 

Cent>ralProcesaing Unit 

Exchange 

High Speed Exchange 

’ *  	 Cora Storage 
w 

Power Distribution Unit 

Disk Storage Unit 

c-c? 

Card Reader 

w 
Card Punch 

Dei 8cription of Unita 

This unit performs arithmetic and logical 
operations upon opsrande taken from atorage. 

Thils unit directs the inforxnsticm flow betwe4n 
bput-output or external storage w i t s .  and infernal 
storiage. Internal proceadng can proceed 
simultaneously. The Exchange has a rnlnimpm 
a€ 8 channels. The channelar are independent 
wzd may be used concurrently. To each channel 
can be attached a control unit for  a cQnsole, a 
card readers a card punch, la printer, magnptic 
tape units, etc. TheePe units a m  cable connected 
to their respective control units, Additional 
channels can be added In blocks of 8 up to ;a total 
af 32. I 

This unit i 8  used to connect Diok Storage Un/te 
to the System. It can accommodate 1 Disk qtorage 
Unit, Facilities for additional units can be added. 

This unit irs the main power distribution point for 
60 cycle and 400 cycle power to the sptern. It 
d s o  contains circuitry to aid maintenance of the 
core elorago unfta, 

I 

This unit contains 4, 1194,304 worda of atoraqe. 
Data can be read from or written onto this q i t  at 
the rate of 250,000wordB per second. I 

This unit contains the elemanto of the Gonaoqe 
for aperator control of the system induding p 
typawtfter for input and output. The Console must 
be attached% a Canaoh Coatral Unit. 

This unit is o 1000 card per m$nuteCaLrd Reqder 
which i e  part of the Input4utput Syotrlrm. There 
is no control panel on thta madiha. fM all operations 
using the Card Reader, it must be attwhed to a 
Card Reader Contra1 Unit, 

This unit i s  a 250 card per minute Card Punch 
which is part of the Input-Output System. There 



b v  

Printer 

Conrra1.er Control Unit 

Card 8taade.s Control Unit 

* 

Card Punch Control Unit 

Prbte:rControl Unit 

Tape C:ontrol Unit 

operation6 ueing the Card Punch, it must be 
attached to a Card Punch Control Unit. 

This unit is 8 600 line per minute Printer 
which i a  part of the Input-Output Syatam. There 
iar no control panel on th is  machine. In all operations 
using the Printer, it muert be Attached t~ a Frinter 
Control Unit. 

This unit containa the buffers and electronica which 
cmtrol the Console and make i t  attachable tn the 
Exchange. 

This unit contains the buffers and electroniqa which 
ccratrol the Card Reader rand make it attachqble to 
the Exchange, It contain6 the electronics necessary 
to check the anformation read and to provide the 
Exchange wit21 information dram cards. 

This unit contains the bufffsra and dectroniqs whkh 
control the Card Punch and make it attachable to 
the Exchange. It cuntains the electranics nslceesary 
to check tho information punched and to accqpt 
information for punching 

This unit contains the bu;t'ftars and electronicswhich 
control the Printer and make i t  attachable to the 
Excharngcr. ft  accepts infarmation raerially by 
character and checks the information printed. 

Thfsl unit controls up to 8magnetic taps units and 
contabs the buffers and electronics which makes 
them attachable to the Exchange. T k r e  arq ttvo 
models. One for attaching 72941 tape units and 
ourrather for attaching 729-IV tape units. 
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COMPUTER ROOM 

Thfa section contains general requirements for the computer room. 

p a c a  

The mSnXmurn flaor area requirement for the computer i s  1800 sq. ft. 

,An additional 200 sq, ft. should be provided for an IBM customer cngincerhg 
aervice roam. 

The weight of each unit is l isted on page 5. The dimensions of each unit are 
fisted on page 6. A structural engineer should determine that the floor is capable af 
8Upparttng the machine weight load as oriented on the laput. Hou ever, the maximum 
average uniform distributed wctght load imposed by the computer i s  87 pounds ped sq. ft. 

The achematic drawings, pages 11a 16,  and 17, indicate the number of external 
cabless that interconnect the units. Each cable will average one inch in diameter. I They 
&a+naldbe covered with a ramp or raiaed floor to allow operating aud maintenance 
pacrsomLe1to move safely and efficiently throughout the computer room. 
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c6iling_We rght 

The ceiling height directly effects the amount of air movement, hence the drafts 
U t will exist ixr the computer room. If possible, avoid a low ceiling. 

ughthg intensity satisfactory to personnel will  suffice for the computer. 
I 

Computer Delivery 

]Be Bure to determbe that do ~r wa ys ~ &re of eruffiqieznt she? tohallwayer, ate. 
pCrm$t movement of the computer units from the unloadhg platform into thrj computer 
room. 

If the proposed computer room is subject to a noticeable vibration, request 
bueietigatlonby flSM. 


Tire P2totectip 

LIP 

Poxtable carbon dioxtde extinguishers are sauitable I 
argplica'ble,building code8 or govarnmtsnt regulations 

4 


1 

provided they comply with 

I 

I d 1 

I Ir ; 
If 

f 



If automatic water sprinklers are mandatory, wt euggest the u s e  of* htwmtzdiata range sprinkler head0 (175OF - 21Z°F). 
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WEIGHT 

Unit 
-.1111 

Central Processing Unit 
Exchange 
High Speed Exchange 
Gore?Stcn-age 
Z?wer Distribution Unit 
Disk Storage Unit 
C h l S O l e  
Card Reader 
Cfard Punch 
Printer 
C:cmsole Control Unit 
Card Reader Control Uni t  
Gard Fkmch Control Unit 

k 	 Printer Control Unit 
Tape Control Unit 
Magnetic Tape Unit 

I 

Weight (lbs. ’) 

26000* 
6400+ 
680W 

15200* 


2000 
2000 
350 


1000 
800 
1600 


900 
900 
450 
900 
900 

1200 

*iThese units are comprised of numerous individual reectians. 
Each individual section does not exceed 2200 Lbs. 
Refer to page 6 for the floor area covered by the total n i t .  

c 




DUIENSXONS 


-Unit -Front -Side: H d .  


Central Processing Unit (1) 35' " 41' 56ll 6an5/8" 


~ c h a n g c  11) 6' - 11'' 5611 68-5 / 8" 


High Speed Exchange (1) 8' 8" 56" 68-5 / 8" 


Core Storage (1) 14' - 9l' 56'1 68*5/8" 


Powe1: Dicstribution Unit 24" 5611 68-5/SI' 


Disc Storage 68'' 3311 68-5/81' 


Conaols 


Printer 


Card Punch 


Card Reader 


Magnetic Tape Unit 


Console Control Unit (2) 29" 30-51 58" 


Printer Control Unit (2 )  29" 30-5/8" 58" 


Card Punch Control Unit (2) 2911 30-518'' 32~1/2~' 


Card Reader Contsol Unit (2) Z91t 30 -5 / 8" 58'' 


.II 

(1) These groups cannot be aplit into smaller eect ians .~c@pt€OF shipment. 

(2) If deeired, t h w e  units can be butted together side by side, -



MACMIME LAYOUT 

A machine l a p u t  can be readily made by following three ~ l d l r s .  

1. 	 Locate units rsuch that the maximum length of interconnectbg 
afgnal cables i a  not exceeded. 

2. 	 Maintain the recommended clearances around each unit* 

3. 	 Locate the input-outputunita (Card Reader, Card Punch, 
Prfnte:r, Tape Unfta) near the operatort@Conrsole. 

Drawings of each computer unit are shown on pages 8 ,  9 ,  and 10. They i r e  
plarr views, sc;i*red 1 / 4 '  = V - O ' l .  Solid l inea  indicate the unit; broken lines adjoining 
the solid lines indicate extended service gates and coveror; extaffor broken lines 
indicate the clearances required for aperation and maintenance. Temptates can be 
made by cutting along the exterior broken lines. They can thm be used in makiqg a 
ecded. laput. An extra set  has been included for thirrr purpose. Crmnecting powtr 
for external power and signal cables are also ahown on these drawings, 

The achematic drawing on page 11 indicates how the uniltsr are crrmnectad by 
external eignal cables. The meurimunn alllowable, length af there sign& cables is 

b v  l isted ~n page 12. Connecting pointB# used for measuring the required length of the 
aignal cablea, are hihown on tha dretwingu, pages 8, 9 ,  and 10, 

The proper operational and service clearances are; indicated by exterior 
broken liners on the drawings, pagers 8 ,  9 ,  and 10. They are also l ieted on page 13. 
When considering two QP more adJacent unita, it is permissible to overlap the 
clearances, However, the largeet cltaiarancet shall alwryu predominate. 

UcsttLng the Card Reader, Card Punch, Printer and Magnetic T a p  Unftrr 
near the Caneole will facilitate the operation of the computer snd reduce the 
opsratcsr'a walking to sa minimum. 
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C e n t r a l  Processing U n i tI 


Core Storage 	 I I €Iigh Speed Exchange ! 
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Scale 1/411-= I - 0" x Location of Cabie  Connect ions 
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STORAGE 

(1) 

( 2) 

i 
SCHEMATIC O F  SIGNAL CABLES 

C E N T R A L  PROCESSING UNIT 

c 

4I 1 

I I CONTROL UNITS

\
MAGNETIC T A P E  U N I T SI/ i

1 


I PRINTER 

-0 bFXCFTP NGE h 

h 

HIGH SPEED CONSOLE CARE 

EXCHANGE PUNCH 


C a r d  Punch Cont ro ,  and  C a r d  Punch 
IBM Customer Engineer ing  Equipment 

Spa re  Control Uni t s  
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SIGNAL CABLE LENGTHS (MAXIMUM) 

b 
Unit8 

CPU - Core Storage 

CPU - Exchange 

CPU - H. S. Exchange 

H. 	S. Exchange - Disc  Storage 

C DE. PunchControl 

Ccm0de Control 

Tapes Control 

Printer Control 

Card Punch Control 

Card Reader Control 

C O ~ S O ~ SClcrntrol - Console 

Tape Control and Two Tapes 

Printer Control - Printer 

Card  Puricb Control - Card Punch 

Card Reader Cantrol - Card Reader 

c 


Length (Ft.) 

25 


40 

50 

90 w 
100 


100 


50 


50 

25 


50 


50 

When additional disk storage unit8 a10 batal led ,  they a t e  connscted irq 

asrial within group5 of 4. For each such group the maximum cable 
length used l o  connect the units in serial ehould be loa ft. - nx 10 f t .  
where n is 	the number of unita in the string. 



OPERATIONAL AND SERVICE CLEARANCES 


Unit 
1111 

Central Processing Unit 

E#change 

High Speed Exchange 

Core Storage 

Power Distribution Unit 

Disc Storage 

Console 

Printer 

Card Punch 

Card Reader 

Magnetic Taps Unit 

ConrPole Control Unit 

Printer Control Unit 

Card Punch Control Unit 

Card Reader Control Unit 

Tape clontror Unit 

-Front -Karar LafS- Fight 

boll 3611 60'1 36'1 

boti 3 P  36" 60" 

6011 36'1 36'1 60l@ 

60'' 36'1 - *  . 36" 

60" 3 P  3bt' n o  

3611 36$ 1  36" 361' 

48" 48" t l  I 1  

I 1  I t48" 4841 

NOTE: The80 units do not require Bide clearancasa. Wwmmr, if they *re 
butted together side by raids, the graup should have a 30-inch claenrance on 
each side. In *e caae of tape units, 3 inches of clearance ahould be pro-
vided between w i t s  to facilitate their removal for mabtcrsance. 



POWER 

The schematic drawing, page 15, indicates the required power s w v i c e s  for the 
STRETCH computer. 

Motor -Gonerrator 

A 208 volt# 3 phase, 4 wire,  60 cycle service i s  required to power the motor. 
This stsrvice rshould be sfead to carry 300 amperes, Power discamuzectu, rarving the 
kllrlpTf to f i e ?  motor and the output of the generator, are included d t h  *e motor-generator 
eet. 

The computer requires two supply power services. 

t .  400 cycle, 208 volt, 3 phase, 5 wire 
2. 60 cycle, 208 volt, 3 phaaer 5 wire 

w 
BO Cyde Service 

60 cycle pawer should be obtained fram. a balanced, 208 v~blf~),3 p b a e  Bource. 
Z t  i#parrnirnsible to us30 the:same 60 cycle aource which feeds the M0ctor-Cenereetor. 

A circuit breaker should be installed in the 60 cycle aarvPce heding the csmputer. 

A 5 wire eerdce ahcould be prodded consisting of 3 phase conductors, 1 neutral 
copductor and 1 equipment ground wire. Each phaee conduetar should be eieed ta carry 
Z t O  amparea. 

400 Cvcls Service 

400 cycle B Q V Y B ~imJ derived from the Motor-Generator Set. 

A 5 wire service e h d d  be provided consisting of 3 phaec conductare, 1 nautrd 
conductorr and 1 equipment ground wire. Each phase conductor a b d - d  be sized ta 
carry .300amperes. 

Equipment Graund Wires 
"cui. 

The equigmant ground wires of the 60 cycle and 400 cycle oervices should be 
cartieid from the Power Distribution Unit to the Motor-Generator focrwtfon (if possible)
and tsrmfnated in ehn earthen ground. A common ground i s  permissible. 



SCHEMATIC O F  60 CYCLE AND 400 CYCLE POWER SERVICES* 


C i r c u i t  Breaker

In 

v - 0 	 > 60 Cycle

> 


208 V o l t  3 Phase 
5 w i r e  
To Power D i s t r i b u t i o n  Jnl t 

E a r t h e n  Ground 
\ 

N e u t r a l  W i r e  
\ 

I L

w 
w l  
1 

Power Source 	 6 0  Cycle  -100 C y c l e
6 0  Cycle c--	 208 V o l t  3 Phase'_1 M o t o r  G e n e r a t o r  	

400 Cycle 

f--	 5 w i r e  
-	 2 O 8 V o l t 3 P h a s e c  , To Power Distribution Uni t  

4 w i r e  

( 1 )  	Power Disconnects a re  a par t  

o f  the Motor -Generator. 
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SC-TIC OF 60 CYCLE POWER CABLES 

"+ 

Power Source 
CENTFtAL PROCESSING UNIT 

b 

1 

DIST. CORE STORAGE1 1 	 IU N I T  

CONTROL UNITS 

' Y '  	 \~ 

MAGNETIC TAPE UNITS 	 I 
PRINTER 

I 

UlSC 

C A E 3  
PUNCH

(1) 	Card Punch Control and Card Punch 

IBM Customer Engineer ing  Equipment 
 I 

(2)  	Spare Control Units I-}-' I liL!l-' I 
READERCARD 



\ CENTRAL PROCESSING U N I T  

t - Ill, 

CORE STORAGE 

r- CONTROL 'IJKITS 

no ncl \
MAGNETIC T A P E  UNITSI1 4

IP R I N T E R11 

HIGH SPEED 


EXCHANGE 


Card  Punch Control and Card P u n c h  
IBkl Customer Engineering Equipment 

CARD n I n 
Spare Control  Units 
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AlR CONDITIONING 

The morn which contains the STRETCH computer e b u M  be maintained wiWn 
the fdltxwing &nits of temperature and relative humidity during operational prioae 
of the computer. Operational period refem to any time that cumputor pawatr Is tarnad on. 

The air conditioning rsystam muet be e imd to handle the azzrrrnneation of the heat 
loadsr of the Computer. Computer Room and Outraide Air. 

Comptes 

The machine layout indicates the number and type of camputer units and their 
orfmtation. The heat loads of each type of computer unit irsl listed on page 2Qc Tkm 
8um of (these heat load6, considering the number of each type af unit, i s  the cornpqater 
load. This irji stitrictly a aaenstble heat laad and i 5  expressad Ln terms of B W I H R .  

Cornputter Room 

bf The computer room heat load is calculated by the customer and consiatas ob the 
heat gabs from such eources as: 

1. Peepla 
2, Lights 
3. 	 Infiltration resulting fmm auch oecvrrillam~ea 

opening dooxo. 
4. 	 Conduction through waUs I floor, ceiling 

and windows, 
5 .  	 Sofar hlleat fram the sun. 

Outaide Air-
Outside air ia  introduced 	 purpoass ofinto the air candfttoning aystem f o ~  

Air  Movement.I 

:Ritis not unusual to have up to m e  air change per minute in the camputer rmm, 
This i a j r  a natural result of the concentrated heat load frnpoellsd 'by &a computer. A low 
calling 4aggravatasthis conditicm. Therefore, a room with a high eeiJfng (12' or above) 

+ i s  	preferable. 

The proper dia9tr'ibution of supply and exhaust air i a  a second primary factor 
in keeping drafts to a minimum. 

! I 
I 



The total heat load (Computer, Roam, Outside Air) cbn be expressed in terms 
of BTlJ/HR. Thia figure, divided by 12000, gives the requirement of the air 
eonditiioning system expressed in term8 of tons. 
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-Unit 

Central Processing Unit 

Exchange 

High Speed Exchange 

Core  Storage 

Power Distribution Unit 

Disk Storage Uni t  

Console 

Card Reader 

C a r d  Punch 

Printer 

Console Control Unit 

Card Reader Control Un i t  

Card Punch Control Unit 

Printer Control U n i t  

Tape Gmtrol Uni t  

Magnetic Tape U n i t  
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HEAT LOADS 

BTU1HI<.-
102,000 

32,000 


45,000 

65, OOQ 

28,000 


28,800 

1,700 


4,400 


4,800 

4,800 

IQ, 000 

10,000 

5 , 0 0 0  

10,OQQ 


9 , 2 0 0  

3 ,900 




