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IHTIÍODUCTIOH 

Ifolumea 5 and 6 of this roport describa the Whirlwind 1 
computer In block diagram form and indicate the operations which 
muet be performed In the computer. Volume® 15 through 19 describe 
the development of components end circuit® neceaaarj' to the performance 
of these operations. This volume of photographe* circuit echematlce* 
layout«, and mechanical drawing® shows the progress which has sc fax 
been made in the eyntheeia of componento and circuits into a working 
electronic system which will ®atl»fy the demands of the 'block diagram. 

To help in relating the circuits to the block diagrama, the 
drawing lista Include, In addition to the drawing title and number* 
the number which describes the pertinent part of the system In the 
block diagrams Consistent with this, the system drawings sire pre* 
seated in five groups headed respectively; System, Control, Storage, 
Arithmetic Element, and Hegistere, & sixth group being drawing® of 
test equipment designed and 'built by this laboratory. The test equip¬ 
ment 1b described in Vol. 19, E-48, and B-53, 

/r 
Ti» correspondence between block diagram» and system drawings 

is not complete, because the requirement® of video cabling and con¬ 
struction method» dictate a physical arrangement ' somewhat different 
from that Indicated by the purely functional block diagrams. Differ« 
enea® will become apparent from a comparison of the block diagram 
drawings 0-37070 and G-3707l In the System group, with th® vidMo 
cabling drawing B-30905 of £-68. .«.1 unite in the latter beat' tue 
iam» reference numbers as are need In the block diagrams but the arrange¬ 
ment is different. In the block diagrama we find, In general, that a 
register is treated as a unit. whereas construction follows a digit-by- 
digit pattern, and one digit of each of several registers may be located 
on a panel. Assembly drawing R-30797 in the Hegi star group, carries a 
digit of the program counter, block die,-pram reference 102, a digit of 
the program register 103, and a digit of the chock register 601. 

The System group of drawings includes a block diagram list, 
tm block diagrams and reference to two drawings which appear as a part 
of tho following engineering memorandum, B-60 In a discussion of 
preliminary Whirlwind 1. cabling and a proponed physical arrangement of 
the whole system. E~53 is an estimate of power consumption of the 
system but is not based on tho latest tube estimate given In Vol, 16, 

In the Control group are given, among other things, the block 
schematics, circuit schematics, and assembly drawings of tho program 
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counter, 102» and the progrun reglotor , 103. These two aasembHefi 
ar3 part of the register pat.el for which a Panel and Cable Plan, 
drawing R-30797 is given in the Register group. 

The Storage drawings decoribe the test atoro,ge oonsiating 
of torgle switohes and flip-flops, but do not inoiude anything on 
eleotrostatio storage described in Vole, ß and 10. The additio 
eleotrostatio storage and its attendant cirouite to th^ J^tem, 

entails only modification of the ntorage switch and control mat 1-. 
A photograph of a storage svitch is included in the drawings. 

The drawings and photographs headed Arithmetic ^ent 

descriptive of the five-digit multiplier now in operation, This was 

initially operated at a 100 ko pulse repetition frequency on October 

28, 1047, and is no» operating it 2 megacycles. Photographs of the 

“uipidr and It. control, ar, typioal of o/t“ “ï* 
which *111 b. uoad in Whirl. Ind I, Iho o 
Indicates the type of cabinets to be ueed. The Whirlwind I arir.nme .. 

will be^ redesign cf thlti multiplier baaed on experience 
SS £ nlrTTu bo , oonaidarable o^.ioh of th. arittaatia 

element control beyond the eomeshat limited capabilities of the 

multiplier control. 

The elements whose status is given in the following suomary 

are subject to certain modifications and r®viai°^enot. 
mentioned in the summary. îhe change from the 6A06 tube to the 
SR..1030 described in Vol. 16 may eliminate some ^uh®=> wi.h aUendan 

revisions of circuits and layouts. Pulse width and resultant duty 
faotc^may0be modified and call for a. revision in the value of some of 

the circuit components. Checking methods not yet fully investigated 

may require the addition of some pate tubes, control bu0 
connections not now included in tie system, see • 7* ^7. 
References are to further descriptions of the various olements. for 

a time schedule, see 701. 1, drawing B-31202. 

101 Master Clock 

102 Program Counter 

103 Program Register 

104 Control Switch 

AH components constructed and in use 

ir, 5-digit multiplier, Hot packaged 

it,, one unit for WWI. Vo!, 10í E-48, E~i)^0 

Pi ©liminary model constructed. Vol. 19j> 

E-55, M-105. 

Preliminary modal constructed. Vol» 1®» 

E-55, M-105. 

Preliminary model constructed and nearly 

satisfactory in operation, Vol. 17, 

105 Operation Matrix 
Design data available based on 104 above. 

Hot yet laid out* 
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106 Time Pulso jJÍ b1.1 ou r 

107 Operation Timing Matrix 

108 Program Tlting Matrla 

800 Storage Arrangement 

301 Storage S%fltob 

203 Flip-flop Storage 

301 A Register ) 

) 
3)2 Accumulator ) 

} 
303 B Register ) 

305 Step Counter 

601 Check Register 

Constructed by Sylvan!a and operating 
satisfactorily,, 

Design data available baoed on 104 
above* Herb yet laid out,, 

Design data available baaed on 104 
above* Not yet laid out. 

Block and. Circuit schematics complete* 
Detalla below* 

Same as control owltoh, 104,, 

Under construction, Vole 19, F-63« 

Operating In 5 digit multlpllor. 

Operating in £-digit nultlpllero 
Expand from 3 to £ for WI. 
Vol. 19, R 126 

Preliminary model construoted« 
Vol* 19, B- 55, M- 105 
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H^.36 
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R-63 
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NOTE 3'. I. TME EXACT LENGHT Or 
CABLE WILL BE DETERMINED 
BY ENGINEER. 

2. ARROWS INDICATE DIRECTION 
OF SOCKET KEY. 
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HIGH FREQUENCY COIL INSTRUCTIONS 

U s e #20 form ex ma^aiet /'Ire 

(1) píate Winding: Feed wire ln through hole A and draw down 

Inolde of tube and out hole C leaving a 4" lead. Start winding fron, 

hole A and wind a single layer close wound coll of turns ending 

last turn by feeding wire in through nearest hole of group £1 draw 

wire down inside of tube and out through hole G leaving a 4“ lead. 

(2) Feed Back Windings Feed wire in through a hole in group H so 

that there la 1/811 spacing between the Plate winding and the leedback 

winding. Draw the wire down inside of tube and out hole J leaving 

4» lead. Wind on a single layer close wound coil of 1J turns making 

sure that 1/8" spacing has been left between plate winding and feed 

back winding. End last turn by feeding through nearest hole in group 

D draw down inside of tube and out hole E leaving 4" lead. 

(3) Cement windings with Amphenol 912 coil dope. 

(4) Cement coil mounting plug (A-30749) in place with Amphenol 912 

coll dope. 

(5) Let coll dry for at least an hour. 
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Tolerances i\‘ot Oï'Hkïrwisk specified : 

Decimal 1 .003 Fractional i 
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MEDIUM FREQUEiiCY COIL INSTRUCTIONS 

U g p_j^4__f ormex ir •!£: * Hl 

(1) Plate. Windings Feed wire In through hole A and draw down 

Inside of tube and out hole C leaving a ~' lead, u.art winning 

hole A and wind a single layer close wound coll of & turns ending 

last turn by feeding wire In through nearest hole of group F draw 

wire down Inside of tube and out through hole 3 leaving a 4“ lead. 

(2) Feed Bac_h W_ln_d_ljlR.L Feed wire In through a hole In group H 

that there Is 1/8" spacing between the Plate winding and the feedback 

winding. Draw the wire down inside of tube and out hole J leaving 

4« lead, wind on a single layer close wound coll of JO turns making 

sure that 1/8" eoaclng has been left between Plate winding and feed 

back winding. End last turn by feeding through nearest hole In group 

D draw down inside of tube and out hole E leaving 4“ lean. 

(7) Cement windings'vith Amohenol-912 coil dope. 

(4) Cement coll mounting plug U-*>7*9> ln ol6Ce vitb A^heno1 912 

coll dope. 

(c) Let coil dry for at least nn hour. 
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Use #3? forme» magnet wire 

Plate Wi.ndlnR: Feed wire In through hole B. draw down inside of 

tube and out hole 0., leaving a 4" lead. Winding of coil Is now. 

started from hole B. Wind on a single layer close wound coil of 

110 turns ending the last turn by feeding wire through the nearest 

hole in group F. t)raw the wire dOv»n inside of tube & out hole 0. 

leaving a 4" lead 

Wind two turns of .001" polystyrene tape over the lower end of the 

winding Just completed, letting the tone cover 3/3” oi' ihe winding. 

Feed Back Winding- Feed wire through hole in group H nearest 

the elate winding and draw down insid4 tube and out hole J leaving 

b 4" lead. Winding is now started from hole H by laying wire up 

onto the lower end of the plate winding 1/'&" and winding bacx over 

the lead so that 1/?H of the feed back winding overlaos the plate 

winding. The winding is now continued to make a total of 5° turns 

( all turns close wound)and ended by feeding through the nearest hole 

in group D,drawing down inside tube and out hole E, leaving 4" lead. 

Cement coil with Amphenol 91c coil'dope. 

Cornent-, coll mounting plug (A-'0?49) in place with Amphenol 91? 

coil done. 
Let coll dooe dry for at least nn hour. 
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