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H
RESTRICTED

PROPOSAL FOR BLOCK SYMBOLS AND DIAGRAMS

These Diagrams will be called "Block Diagrams"

1.0

A decimal classification system will. be used similar to those used on the
701 and WWI computers.

1.1 Each page will cover one logical division.

1.2 It is e tremely important to avoid having any pluggable unit partly on
one page and partly on another. Where a pluggable unit must be split
between several pages, notes must be added to show, on each such page,
the pages where the rest of the pluggable unlt is fdund All blocks 1n
a given pluggable unit will be shown on one page and ‘enclosed by a line
composed of alternate long and short dashes. The type and location of
the pluggable unit will be shown only onge within this broken line.
Pluggable unit pin conections will be shbwn wherever a signdl line cross
es a broken line:. Each line coming in or going out of a page will be
identified by a functional name and a page on which the source or des-
tination of the line may be found. Only one page number will be shown
on incoming lines but each destination page will be shown on outgoing
lines. Where the number of destinations is great they may be shown in
a table.

1.3 Each major division of the transition system equipment will be assign-
ed a two digit number for numbering the circuit pages.

The following numbers have been assigned.

0l. Memory

02. Arithmetic Element
03. Program Control

O4. Arithmetic Control
05. In-Out Control

06. Maintainence Control
07. Central Power Supply
10. Input Buffer System
11. Output Buffer System
12. Display Generation
13. Display Buffer System and Auxiliary Memory
14. Scope Consoles

15. 8.D.V. Input

16. Magnetic Tape Unit

Numbers have not been assigned to Input-Output equipment for operations
room and computer room and to remote transmitter.

A further breakdown of these numbers will be made by the person in charge
of each group.

For example, page number O2. will show a breakdown of the Arithmetic Element

Page 02.01 may show one register of the Arithmetic Element.
Page 02.01.01 may show a



A

“ioopams using block symbols will evolve through three phases by successive
anaes . Depending upon the particular circumstances, these phases may be

T

In the first phase diagrams will be drawn showing only the elements
wh1lch are necessary for a logical understanding of the circuit. Items
~u:h 23 cathode followers and buffer amplifiers are ordinapily omitted
from this phase. These diagrams will correspond to the block diagrams
on WWI. At IBM they are normally known as loglcal block diagrans.

.2 The second phase diagrams will be created by redrawing the first phase
and inserting blocks which were previously omitted. At this point the
[irst phase diagrams will be rendered obsolete and will not be main-
ffained thereafter. Variations of circuit will be decided upon such
=s load resistors of cathode followers.

2> 3 The third phase will consist of dividing up the dlagram into pluggable
units and adding pin numbers.

Phases 2 and 3 correspond tc IBM System Diagrams, or WWI block schematic:

There has been some discussion as to whether or not it will be necessary

to have circuit diagrams of the individual pluggable units in either block
~r» schematic form. The two alternatives are presented here and comments or
cpinions are requested.

. Since, as mentioned in paraeraph 1.2, all blocks in a given pluggable
unit will be shown on one page, thls page could be used for finding
troubles within 2 unit. This would requ. e the third phase diagrams
tc show the location of each block within the pluggable unit and the
narticular variation of circuilt. For instance, instead of indicating
that a certain block is a cathode follower, it would be necessarv tn
show the type of cathode follower and location. of the tube withim the
rlugegable unit. This proposal would make separate ..uprams OL une
rluggable urits unnecessary.

I{ separate block or schematic diagrams of the pluggable units are
srovided, the systems dlagrams will be much simpler because 1t will be
nossible to leave off the location of a circuit within a pluggable unit
and other notations which indicate variations within circuits. There 1s
an added fact that the Air Force may require schematic diagrams of
plugeable units. In this case, the two types of diagrams might be callex
'‘aystem Diagrams” and "Pluggable Unit Diagrams'.
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Signal Lines

4.1 . Single Channel Line (D C Level Signal)
R Single Channel Line ( Information Pulse Signal
————————— -

Single Channel Line (Command Pulse Signal)

Multiple Channel Lines (Pulse Signal)

Same as above, but pulsed at different times.

Multiple Channel Line (D C Level)

OO
O W

Signal 1ines shall be seperated by at least 1/4 inch.

4.2 All AND and OR switches will be shown as blocks. In case of a
complicated matrix which 1s too involved to be easily resolved into
combinations of AND and OR circuits, diodes will be drawn in to show
the connections between lines of information. 4

e

%

Any logical OR function will be shown as a block regardless of whether
it is a diode switch or simply a connection of the out-puts of two circuits

WRONG WAY RIGHT WAY
GT »
GT - ‘ 1
T ET il SloRr —

subscript letter will be used to indicate whfth particular tvoe of a given

basic circuit is to be used. For diode switching, the subscript will refer to
the value of the load resistor
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*k Symbols and Dimensions

thils proposal it 1s assumed that diagrams of pluggable units are not to
be drawn. If it 1s decided to provide these diagrams, the same symbology
will be used except that the location of the circuit within the unit [énd
perhaps the subscript indicating the type of circuit) will be omitted.

4 The block shall be 1/2" by 1/2". The letters
A GT shall be 3/16" high. The lower case sub-
f:fil script C indicating a certain type of gate
—g ~ €| tube will be 1/8" high. The number 4, indi-
- cating that this circuit uses tube #4 in the
é pluggable unit, is 1/8" high.

v

In case one input line feeds into several gate tubes, the input line shall
be drawn coincident with one side of the block as shown below. The out-
put lire shall have one side to itself and it shall be centered on that side.

6T | GT. GTe
r"é:‘i | |
Lines showing input or output of a gate tube may be shown on top, bottom or
either gide.

5.2 ip-t'lop - The dimensions of the flip-fiop will be as shown.

Sl The output indicated by a zero 1s the output
% S of the side which 1s rendered non-conducting
“éV by a "clear" pulse.

The letters FF are 3/16" high. The numbers
indicating which tubes are used are 1,/8"
high, as well as the 1 and O and lower case
subscript.

Sde Follower

n

Letters CF will be 3/16" high. Lower case
letter indicating type of cathode follower

e will be 1/8" high. Tube location numbers
o e EZiin ® will be 1/8" high. Number of cathode follow-
B2l ers in parallel will be indicated by number

of locations. (e.g. 2,3A indicates three half
tubes or three cathode followers in parallel.)

5.4 AND Swltches
i 1 | "&" shall be 3/16"high. Lower case letter
£ indicating type of AND circuit shall be 1/8"
— \ high. Length of block depends on number of
1 9 inputs. Inputs shall be 1/4" apart and 1/8"
@_ffﬁ%_ from either edge. Minimum block dimensions
L R shall be 1/2" x 1/2".




wumber in lower part of block are 1/8" high and indicate
of junction cf diodes and load resistor in pluggable unit

nay also be shown vertically.
e Inputs may enter on from one to three sides
ot of a block. Output must have a side to 1it-

self. ‘
5 OR switches - Same dimensions and rules as listed for AND switches.
b1 =4 :
/hj /f‘\ . '
¥ l‘/l” I(‘i ».{3 2y

p

[OR. 1
1

o

5.0 Buffer Amplifier ‘

s e v,

5 =
B, ™ | hf%meﬁ»

3

Input may be on any side of block.
must have a side to itself.

Output

I [)q‘" ) vvwu eI
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PROPOSAL FOR MEMORY SELECTION SYSTEM

Consider the problem of performing the selection for a magnetic core memory
completely external to the memory itself.

1.

2.

h-

Such a memory would require at least as much switch capacity as
storage.

There would be no coincident-current limitations on the excitation
a selected core could receive.

é) Restrictions on the hysteresis loop of the core material are
reduced. i.e., the loop below would be useable.

/

b) The cycle time and read-out voltage are no longer limited to

those of coincident-current operation.

Since'a switch core cannot store information, (outside the limits of
a single Read-Write cycle) we must always get a symmetrical sequence
so that at the end of the cycle the core is restored to its original
state. The cycle is then either:

or

Let us now consider a memory with external selection. The two possible
sequences a core may be subjected to are:
1) Read=Write,

2) Read-Wirite,

February 10, 1954



5., If we define plus excitation as being in the read direction, and minus 9
as in the write, then sequency 1) requires a first pulse plus and a
last pulse minus; sequence 2) requires a first pulse minus and a last

pulse plus.
Based on the above, the following scheme then appears reasonable,

6. Consider a single digit plane consisting of switch planes and a memory

plane. The ;secondaries of the switch cores each drive the memory core

o A

5’1- /hc»;.

as below.

y £ S1 puts out

S2 puts out

(polarity is with respect to memory core)
Then for sequence 1) (stl) we excite S, and leave S, inactive yielding

net excitation

for sequence 2) (RJJO) we excite S, and follow it with ﬁz—yielding net
i of

if we overlap for minimum time.




o

Page 3 B

: =
8. Each of the switches could be of the same form as the present WW memory ~o
planes, (without a sense winding) the digit winding being used for putting 9

on a d=c bias as shown below,

i 8
X —>- Y—

9. In order to R-wo we excite first S1 and then 82 o

To R-Ni we prevent the switching of the digit by biasing the switch core2
| further off into saturation with a dynamic bias, thus preventing the

second half of the cycle,

10. To save drivers it might be possible to put switches 1 and 2 in series
| and bias one off when the other is on but probably this is impractical.
‘ The coupling link between switch core and memory core should probably

have enough resistance so that we can properly switch cores.

11. Another possibility is to have two register switches. One supplying

and the other supplying

immediately after.

We can then have 2 planes (one containing switch cores and one memory

L cores) for each digit, connected by a coupling loop.




Page L
A typical register is shown below with the excitations on its lines
sensé€
m
|
B3t - 44—+
Y
% S A o
Thnh
—

One register switeh drives the memory plane which has only a sense winding.
The other register switch drives the switch plane which has only an inhibit
winding. Each memory core is then coupled to its corresponding core in the
switch plane by a coupling loope.

In order to R-wo we turn on the register switches in succession and to
R-Wl on a particular core we merely inhibit on the appropriate digit
switch plane and prevent the second register switch from affecting the

state of the memory COree.

This effectively gives us the same excitation cycles on the memory core as
shown in 7.

Signed ,&»"k /éﬂ#b(
C;Jack Raffel =
§ | /7]
()
3

) f,
2 Read and Understood XYY\ . PR
| /\_

\a“‘ wxrT A
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PROPOSAL FOR A MAGNETIC MEMORY USING P
THIN FILMS '

Tests on thin magnetic films indicate that any memory system
utilizing them to full advantage will have to overcome the following
difficulties:

1. High selection currents at extremely short rise-times.
2. Large magnetically coupled noise pulses.

In designing a memory system, the following characteristics
should be kept in mind:

1. The "read" requires no discrimination among digits, whereas
the "write"™ does. !
2. Noise output is only of importance during the "read" time.

Utilizing the fast switching characteristics of thin permalloy
films vhen subjected to transverse fields, it may be possible to design
a system which tends to minimize the noise problem, (@t the same time
reducing the requirements for large quantities of high-current, high-speed
selection circuitry.

; Consider a three~dimensional array of small deposited film spots,
all of shich are subjected to a DC field of magnitude H, along the easy qxis
—Sroovben of magnetization which will be arbitrarily designated as the "read"
or "zero" direction. Each digit plane of this array is supplied Wi th a current
pulser capable of applying a field of 2Hy in the opposite or "write" direction,
thus yielding a net excitation of magnitude Hy in this direction. Two other
sets of fields are applied to the array. As in the conventional magnetic-
core-memory of the Whirlwind type, pulsedexcitations are applied to a single
row, and a column of all planes in the array. The fields of these coordinate
excitations X and Y are applied in the transverse magnetic direction and are
of amplitudes Hy, and Hy pec;?fvely. The &imitat.ions on amplitudes of
applied fields are that Hy + Hy and t gy T tbginsufficient to reverse
the magnetization of the film, whereas z ':ﬁ + Ly must be sufficient to
switch the film. Operation of such a memory is as follows:

Initially all films are subjected to a DC excitation in the"read" .
direction which is insufficient to cause all the cores to switch to the "zero®

state, H)( (Fuhed T'Ou’\}
HY CPM;CL{ é'{’@“”“"‘}

T e e s e A e e i S 0 A

O ——t

Ho (D)

e o b T - » P

2 Ho (Pulsed to Wrte ONES
(= S -

Single Bit~ with AApsd cl Fields
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Film Memory Proposal - Continued page 2
8/13/56

Simul taneous application to a row of a field in the transverse
direction and g col oﬁ‘Hy also in a transverse direction provide an
excitation of % + E}‘ yto the single spot at the intersection of the
selected coordinate. This spot is switched to the .zero state if it held a
ONE, end its state is unchanged if it previously held a ZERO. During the
"write" cycle, those digits in which a ONE is to be written are pulsed with
a field of value =2H, thus subjecting a selected spot to an excitation of =t
+ + which switches it to the ONE state. In those digitg in which ZERO
will be written, the selected spot receives an excitation of a + g and
remains therefore in the ZERO state.

The detection of signals from such a Memory is accomplished by
linking the spots with tightly coupled loops whose areas are perpendicular to
the flux in the easy directions of magnetization.

The features of the system described above are: {

1. The circuitry for bit selection (X + y) supply only a fraction
of the total switching field.

2 Only one set of coordinate drivers is used for both "read" and
"write" (because these fields are applied in the transverse direction)

3. While there is considerable noise during thétrite® cycle (all
the cores are excited) during the "read" only the transverse transients are
active, and since these fields are parallel to the direction of the pick=-up
loop, the coupling due to air at least is not present. (This does not take
care of the flux change in material due to rotation.)

: li. Since there is no need to turn on X and Y drivers between
“pead" and "write", the transient times normally associated with turn-off of
"pread" and turne-on of "write" are eliminated.

De There is no need for pulse transformers sirice excitations on

any one line are unidirectional.
Repf el
513 /4%

jir:rs




v

! Ly o .
I Syl BELLE A s

! ;’&1‘“ - flepo. ars *”'*a’”“';L f"\‘ s M(b actiow iy B P
and tha. ra.a«utug_, aond o 24 oo TR na k. ALurvw e ) o da .11 s
""U/c“' “u"’”[*" A 5 “PMLAL“ W‘#ﬁmﬁm A'Ar owi b T Piacds. o S Io)
,,\jﬂ"!_ r)a.uA,L. Ctrve Al;& z"w " ﬁ;'{g - u‘”f“" ,;,4/ ow O (C) A;'Ag, 4.4 ;rf‘ -+ 10}

0 . S35 i
y-tr‘l, R0 Pames cow S el ; ?fn__ 1‘-‘4.4, AL Gt , a. é.ﬂ-(.u-‘ .‘y;p—{[luM

! \ " ’
and Sl Wi k. ' Moo cantiod FFa 22 o sendid .
Jsqs. ana. 3 Vst wd ctr tnfe 3 s
" Znd wd ¢t Yt o b o
Time Level O — 0.4.7 2.
Dvide. Tima l.eve | O - o0.4.14.1

G%M *Ltp— {;Lﬂw WL“M a.cizmuo-'v.. bott. adia ond las
N 0 asdt s andritiontdy sdon an Fha sda iirlsel b gentd. Lig.
: e awnboa V' cion e FE'a " o Ly dendod. .,
Ahase dass o (JMC!'\&M; wo-ﬂ(qﬁkm-w JA;»\A./'
’ ’ ’ A % ‘3.
ars obtoad {MN. Aororall. Avurssas
a..) \&M‘} {«M continl, FF'a

8.3. T, B, o=,
b) \ﬁ!@zxﬁjt«m cLAss hvaa
e.g. mMIsSC , MULT

C“)“&‘\ (!h. l': ﬂt; < o&_ WM‘— CLAS‘.’,QL.«’«AA*
.4 aTore oT A (Atad SToRE & &1 & A)

—

d) V8" condramitioe of ool tmd CLASS oud VAR 1ATIoN
' 2.3. Yad PT quk*a&-&f"?)
NO""Q- % -\-da_ ""‘MN ”&“CM-&M’O{ F}-D-D
Ahoes and Ha -dga;hxd;bv VAR cod o

N

"'&‘l.j.__m -4.‘._‘3_ m‘\tu.u;u MJ‘ ai(L W.FL;'W.

Note 2 G-IVRR. WL«WM& cl.ud.tﬁj 1

gy miﬂtu"w O CMML i

_-e.) CLASS Codig oad 04 :l-oﬁlo«%‘— H 3

misC - (Y\'\SQQ_\\o.hQaus 5
ADD - Add-
MULT - Multiply
STQRE - Store
b SHIFT - Shif
BRANCH - Branch
0 - Inpud' _-Cv*'ptfr
QEsET - Reset

ey gt s Tl R wlo o i




G ctritin. Cotal Elongnt Sdack 2 op-

<) ot ili e codaa asn swu&mw:.u Qouwsn. caga. Diltnn
).,uqu Co doa. oi‘ H=-10g
e. 3 hit - Frog ram Stup
odd - add
aov - h\ﬂh"‘ add one

W Forana e odttumg
‘&"‘m o YgR" umbw,aia.aw af Cor o LJN,@ &
e. 3' ADD PT) aQor T ( ALgd. ADD &m& Program VYime
or vight ald ¢na £ Program Yime)

Note ¢ PThiS nom@ncelatur e iavers C\Y‘cUt*r/ as~allows:
AVD G2

Both types arefiund invhe TCE buv ¥habirst is usually
AR evrveed .
\h) Control condition rnomenclature (not all ‘\nc\us'\ve.)
SC # 0 - Stepcovnter not equal Yo o,
SCc > = Step Counter graa%(:r *han 6.
Ix, & bpx . Branck and ind ex instruction & Index Rog ) seleckeld

BRANCH & BR FFON - Baanch class & Branch. Flip Flop on.Coni) .

D. Codase

b Condanln ana *’“*’-\NJ L. w 3P Clntat. (o0.4.7.2) 1+ J;.‘L«jw@
o Ravah ujc_QL )’—Ln-m o~ Nolluah ﬂc)_p,, Jwﬂma[. M
0“"3]*“14 Al vfiuou:& A £
T MPM& hoat Gus WML wkmmm*n;“ w
Mosnming o an Loty wod To aflp M N
MA@ Onk.. Gar-aibaldle, o o @as, ke tyels ot aThe
elp . by ot sk oleets 1o S_&_Q,M&IOQ\AL
uj anis. fdhoe cond im0l X ﬁuu

o~ Baaak Ok (80) pulase

b,)iumw_i A Db 2

Buask B L OT) pulase




Shuak 3 f
Aaluwstion Covbinll Quwadt

o Boak cagelo. o caldlad )Lm_ : Juj T #Q.-cpif&wa:t‘ 4
JJuAd_, oAl ougxmuxx,i;'.g VY. O ob:\u:tﬁ,j +»- Q4 eeals. Covmmanda. (uitw
G'ttﬁu. ONL. Con ()uil;h.g 14 proe e Corvmanand. l’}f«'w.,- jm/ﬁ,, .
5‘*“’“1&“» 0. IP7 »amJM,cu' Lastrd 1 Lining ae Lo 4
ae o Ragah }A,'Nsrb s &'Ma;(.ﬂk;-go 3
@ TPO - & guule Wﬂ—uﬂ»\g & Boau
& PTG - & ‘q“.‘a’u obtaiw 4 ﬁ—u’w & Lowomdu :
}W«d’tm.< ,Lg apep \‘fui b:«g LrPb }t- e couta A—‘Lz% wd
acd CT st AR g AL QA 8443. a«[‘ o 3511,",&:&1«

(:w m u!*vn.mm,_’Lv Waﬁ:—\,.
@ aovOTL-GWOMA/‘&*M*’ A

Csu\f;; Aibv L..} %Whﬁ G.oy O n-’m W‘W
YL and TR Q to the covbel 8—\1.&/

Note : Ok abnetdne witud thst A bs e 3mxw¢, waﬂf@oaﬂ/
o oh fande anends , Mo alisue. Wtitio W conasitit
vl ks wagd A)O'\.. M:’M,L L.t & Q‘-:*AIJ"J' A,

(P 2 TNy
3 CP T SRy GeR d WL o QL-JQ_ ‘“‘a:l“*t oi_:tij., ceramnctand %Wﬂ;«,

Uss: covmiasila Potiun Aidtan Suibibiad anid dheinibag ts: phkn. Sk
I M vavhates Kaie. Qo Al rane s and wisg wor bs codidoad

"Q‘.L.A,tiAg ' m M,WGA m 'f I, . d,;‘a.‘o Q Q~J~ C han. J’\L WQT;,QA,
3 \%L&W\L t- (rvame .s...ﬁ" \LJ .

4..%” MM.&AAa,xj .




B A / Indatg iy
— ¥ i +\V L

A ,
e
]
% ey
1




2k e TTET - — . I ] - reer e T o ! " . e — -.-u'»W"".""W",} e - .
= . \ ¥ 4 ', v

ks e hi |
; v 35 bt :
i SUH
‘ : ¢ TO L Acc, +t
] e i-,
: % 1
f carey 4 ° ; ﬁ
% ’ - T L.ACC-,\_" ] PR b
e - « ;
¥ I “
F \&7 \
| OR oR|
TO
: Lme_To op REG. _IIC-»T & 8 :
| §o B
LMB To TO ADR CTR I GT =Ny GT T =T
' REEE, e i
CARRY
AT GT aT FROM LAcc+1
s 4t
L8 TR L IO REG. 16T - %
\ ; ’ ————— o] L
- {OR
LMR To RA REG '
———————————— - GT r - B— ‘ F ;
REEEUESER & To LMB L *IT _
e To LA REG _ IGT jL,_,h.__ L3 R
s R : f 1 OT | ghs To tMB
‘ & | X IPPLE_SHIET R Jritale st B
LGS : e 2
i i
- , ’ b \ -
’T.a MEM ’ i [ v
4 : e GT CR | |GT [ LAcc ™ Lar
PR—— 1 % i - ;
| Jordulerd ', | . f""" : | e i i
| | 1 3: & : 6 "“ol LAcC AL T .._.L___._»‘ L_*E _I_ To LAge & -r-l._._’ . Lo : ' ook o .
k] ; i . ; Tk Tl . 3 1 & : { LBRL4I
(‘(ODD R ’ o r LA eT o iy o i
PARITY ) oy Ve WA 0 e, ' RIPPLE SHIFT R g (o) <3
To LMB, - ) g : ;
(i_s___q OR ™ | L} i T Wt e
—— ity | : & SRR 5 T 0 -
: ' ' .__1 it 508 LAt ' 4 LER o.._.._....._j
4 o7 eT e R e Y i -
& il 1 s ] L] | . o 4 (‘. b 3 : I
é_ i B8 i $5E e .- Sdir g, Wohi e il Je e B T
¥ o =T ; :
E " El g U. ul I - o - —r—-J.‘_st“EtL I
E P> '3 31£ 5 & . 7 / ‘
: S W ] o
E = FF ] PARTY : B FF : FFE
g R
g ¥ 2 ; | I
e : =
¢ )  OR l . g A EXTRACT ‘OR : OR ; OR
¥ b1 : ' b et
£ Ao i . L - .
& e - N - By 49
g : : o I-‘ . ? i | 3 4 ? S T'!‘
? i,u a! 03 » 8 i i J ki T "-'- =
: > el 3 ; i R DR o ¥ ity
Wit % oL 8 o -4 4 & Sy ol -4 ! Q) e s
i o Ple b €, 9y £ v RIE® gt £ BT 8
WAt N - < 5§ aif J L« a; e N = 34 0 z 3
: QYo <o < ¥4 Sk %l& it 1 B v, ol ﬂg -“" Oy - "’3 #lE
2 s Wy |

oRAw | UEL [4-9.53

: IHTEBNATIOHAL BUSINESS IACHIHES GOﬂP Ea

4 ENG. SPEC. No. A macw. |

IMl

R ‘ NOTE X DATE CHANGE ND. CHANGE NO. DATE | CHANGE NO. |f ¢
LA o - PRINT 1O - e NI T |

okl |l [ [ZFT ARTAPETIC ELEMEW?‘ '

DEFIARGE NO. 167H 10EQD

B e A



b CHANGE No. | SYM. REVISIONS 'DATE | APPRO.
¥4
/ ;
'.' ;\_ !
[ =
: \
I o
|
X et S 4 ‘ |
i
ReseTr ]
CURRENT ,’
Dl?. iV Ele ‘jj
CONSOLE
{
\ i
) 1
T HETD
F‘? 3 :'33 o
: ! o
/i [! ™
: _ [ Js ke comn \ s 4 4 ~ - DRAWING No.
<4 - }\ ;-iﬁ'} 2;0 \ - __ﬂix._*g/”
4 } ) o : \
! b I _ J \\’g;k A ";"' \
Bt i o i T ¥ REV.
/ % : =
oA / \ ST 58
o G VL e _ﬁ. o st ok W ¥
e . ¢ 5 s
) 2 ik TR i R |
‘?‘ By S 0 @ 2 Sepent” '”'__,_,.-v _j
{ ! o= - it
| O T = i
V) | i
v 5 ,
w [
- & i | —15
(2% }/
& ‘ a1/ / ke il
S A & ’ S A booplid, ant
| = '( A ~ AR - 7
S — ‘./.f {L f f«—‘ 5 '/1
; ] y: iy U SR R
4 ¢ B e O
i | 2 1 & Aol
SIRE Bl S /& Oaoofle ‘
' :
T
LL_ f
e [ K
A ) A T el
ALL DIMENSIONS AND TOLERANCES APPLY TO FINISHED PART
UNLESS OTHERWISE NOTED
BREAK CORNERS | MIN. | MAX.
ELal ) o | __}" : i =t : OUTSIDE
corEs ARE METHRLLIC  TAPE wound TYPE INSIDE
TOT. TOLERANCE UNLESS
MATL SPEC. | NO. ALIGNMENT WITHIN NOTE 1|
V e ::::“"'“ NOTED INTERNATIONAL BUSINESS MACHINES CORP.
s e TOT. IND.
ot c[; ee rry— CONCENTRIC WITHIN ReADING NOTE i e POUGHKEEPSIE, N, Y.
i e ¥ i
U""E““;"“r UT NZE o A aly B FLAT WITHIN NOTE 1l :
;i 3 j sy
i hg R NI¥ RABGRESS ARGLES L, fwame (P core Seceerion Lnir
(= PARALLEL WITHIN NOTE IV ,
g | SURFACE e 7}/@2 /1 /,,
e TREATMENT - ' : /, ufl[)’f
S \WEXT ASSY, 119#% :ssg STRAIGHT WITHIN NOTE V CHECK. SCALE
USED ON HOET& B MATL. SPEC. APPRO. | SQUARE WITHIN N INCHES NOTE VI || APPRO. DRAWING No.

DEFIANCE NO. 167H

3316



O N g iy e PR i oo i 1 ; T Rt e e 5 o - R — R R gk S b =y T I e e R L
: E ; 1 [ : . . = iy o " “ 4 &l E drg., ..-.‘. 7 .?:gv_ £ 8, - 7ﬂij haad: ageicor BT I e R b s il U R R - -

_i,;‘

_ [ . ; PN : NOARDS mnsto 4t
: CODE FOR ASSEW. :

e 3 : { 'SUM : : -

4/7( , ‘}J/ af: T L AL +!
‘ ; o Pt ‘ /04 ey : : ' +
e | Wl | PHAS

3
o
A

OR Ok

=P8 1020 ACKR CTR 06T [ i I% : : S ¢
1 ; : i i.*"""""'""- ; CARRY
: PR L ﬁWi#'

LiMs "o LI0 WEO fal | TLIOR. | . ; %
e, gl i <t L4l B et ..a“ N -‘}4 it e s e ool ’ v’ o

. -4-_ R e

% g ot S
g
-

5.
P
R

icg

3 i H ¢ ]
. : ! I To LBRSE "1
; ! . TR ¢ ) . . -
: ‘ G A i GT o LAcc TO LBR e
- i

-
g
i
'i
CLEAR LAR

TO MEM, 5 i 3 | 2 : , , CF CF

i *__...._.. I - A e

PN e Y S N

[ A R U T Lo

LRy o s

-

EXTRACT

g

i

t“}
1
B

CLER & &7

'

GT #R_.T_q if.r!?,_. OM‘*—‘_TA - TTQ LAze ;3 | i ™ LR, ¢ el

JLop _ [
g GT s 1GT GT oT

ary ] B} (o ' : o :

8

Pl
i
‘m

i

8.

v B S . PLE A |
. : St a | e i LRIPPLE CAcC E‘&“Tm _..._._‘4.. “L e T-.___-qsi‘_f.'i

LH%
iy (AN : : - e
‘ ™ LA (= {o | - 1 . I To L8R -1 {O*_____*___
| s b | |
T T 6T er i - s

LA (215 ?_T_?._{.'_-_'.'q}. 7 SHIFT LBR L

[{
‘g EnvEnd

Moo daadee e

™. ‘ ; «mm.}q‘uﬂ, N g R RE N
] iy BEAwEe ‘ 71

D
T
L
o LM

'S 2 I T L | der | Icr £ ekl lcp

y h S
FARITY CHELK
Fraeq LMB i

>
ety
L
£vEnN
QD
S

%
]
O
-

—-—

‘n
i
a)
T
e
m

_.4

“L
i
T

O

2
Lbaadd
il

E

O

O

A

oy i

b a——

_‘Lhcc,a‘. !

-

i
A=l
=
SHIFT RO
O TROM LBK .|

—— T e W ek w—

Ace
% LA
LAec
R _LBR

AR

LEAR LHMB

{
f
.
ROM _Azz -t 1

=Y LO
FROM LAct )+l

&UM O

CoOMP LM

SLHnF LBR

P
0
Py
%

LIO RES.

S

MEM
SHIFT R O
Emm
GLEAR
come_
SuM |
=LE

B om. Tonory 6 Yo i om0 L i

THMETROR A TR
B A T I TR -~ e

§idnd T T o e
e L e, : s

e ST e SUF‘ | _ _LA REG L. ADDER ‘ b Ace; n ‘ : i LB m& /?‘/ASE'E

: ; ; 2% : . . NOTE X DATE I CHAMGE NO. DATE
B : ~ PRINT TO

: INTEﬂNATIONAL BUSINESS MACHINES CORP.

"GL-]

_ ENG. SPEC. NO.

ko

R o R S

R
.A“_'.i..#

": --"m 7. f" T iKY ?HN TiC
N 1771 T COL R

& ;A’._,-Mm*m‘ SRR L bl

RNl ot o 500 il

o



e

P —

CLEAR LMB

3
'

e M e e g e

B e i B R

CrP LMB8

i

| umir TYPE
L4 LOCATION

Ll

A RF—G‘:

el

-
C
A
Choo oy
FT. LD

REM

K
o

SHET R

™M LAgc +l

L0

ROM Lbge,=|

L. ADDER

PR eam Lhcc |

L Ace Gl

o5
}

'
L
3

NOTE X

DATE

CHANGE NO. [l ~ DATE

‘ ;’ ' ENG. SPEC. NO. \
i - e
|
1 i {
: **- e ’




— >

—

|
|
|
|
|

|

LITMUS

—

PECIRLSS

COMPUTEE.




CHANGE No. SYM. REVISIONS DATE

e R R I e
| — fn WNoEX WTERVAL ——W SELECTION REGISTER. ]
| 6 P o DRUM FRAME
| < = INCEX IWTERVAL COMF ) —— W ADDRESS REGISTER o FrROGAM |
| S / TRl T e P e e : T ELEMENT |
(.Q Q ) | NTERLEAVE = . srooessad
LEFT MEMORY — 1w 4 § J g " B e ¥ ELEMENT “
BUFFER BITS biosted T iy o PRINTERS DR
LIO-L/5 J SE.OF5N SE.0P5H —LERATE e PRAME MIGNETIC
N F/E‘T -~ TN EZLA GATING =i —w JAFES MAKGINAL
AN /2 . | VAIRIA —OF el conrme 5 Br24tle b CHECK FRAME
0.5.20 AL s ko e -~ CTION
- : INSTRUCTTOA
J | CONTRUL ELEMEVT
/5]
DRUM FRAME 2B 4 Eo
= [ iE
el DRUMS
BIEAK FULSES J | COMTRCL " DCUM FRAME
WESTKUCTION ey £ COMMANDS e S L2 - 055 O
CONTROL V4 — 4 =
ELEMENT GENERATIRCS
W
=i '*L____h..
‘‘‘‘‘‘‘ & CALL , HINES
REQUES T BEEAK . ) g W
e s
CAKD MACHRES i b A
2 L . AT THEHME TIC
i S——————C
MAGLET/C . 38, LISCOMEST . ;/5/:;7, S
TAFE UA//Tj it T i el R DRAWING No.
- PROGEIN L )
T EAMENT REV.
OUTRUT FEAME e
ye
ARITMETIE: - £ e Z/éjfg/j ;{5/7; s
ELEMENT 7 |
I MAN TENANCE rg—“x_
| comsoLe L TR CONTRIL, INSTRUCTION
: P BT =1 ConTRIL ELEWEN,
AL/ TR
| SREAEVE e b
ALL DIMENSIONS AND TOLERANCES APPLY TO FINISHED PART
UNLESS OTHERWISE NOTED
BREAK CORNERS MIN. MAX.
.. OUTSIDE
INSIDE
TOT. . TOLERANCE UNLESS
el i P i s DEGI::::HWISE NOTED INTERNATIONAL BUSINESS MACHINES CORP.
CONCENTRIC WITHIN : . NOTE Il
CASE DEPTH oo FRACTIONS POUGHKEEPSIE, N. Y.
FLAT WITHIN NOTE 1l
ool PARALLEL WITHIN NOTE IV e N | SECTHONEIO COMTROL
|| rReATMERT ORW. | PH. 395  ELEMEAT L/AGCIN
exr assv, | MODEL | NiCT STRAIGHT WITHIN WOTEY [ ey SCALE s $ 0
USED ON LA [ MATL. SPLC APPRO. | SQUARE WITHIN IN INCHES NOTE VI || APPRO. MONE i
DEFIANCE NO. 167H 3316




CHANGE No. | SYM. REVISIONS DATE | APPRO.
Brea : E 1 ‘ Ly
EEQJE-,‘:T FF FF—— Wr:ke
we Ct+rR #0 ‘ i
.L GT
Breax OR =
f OR r i | f,r»+ !lrn:'.ly'fb?f"’.ﬁ-u' b‘Jq"r(‘I‘”
= GT b A P A = o
i { _J <ontrol FF 40 54, sh
OR == ' ‘ ! PA CLEAR TO REG
SR NE ! . .
i T
Tr=7 | +
[ | E
Breax our : i |
Caep MacH | = 52 T o T
FF on I
' i‘ l
™~y , 1
TP :
e & mwy
| : By :
i | !
| e ’
¢ / f | ’ f DRAWING Wo.
c | : | !
| t - <
Garol  /riole ) +. OR | A i A | CF | ey
| ORje- |
i | hlel — |}
st : ommand
* I—- 0 | 0 / ] I | o | (_‘:J“ ‘_a o
A Ll FF |2 LD Lt ik | Qeiten
! L i l B |
ik + K. m'lJ__V o o r
. o OR
> O3 OR it
L 3
NI B A
sH ButTon CLEAR |
-ID v __N_,h -
Seb Thyratvon Bufdey |
2 i o »
ALL DIMENSIONS AND TOLERANCES APPLY TO FINISHED PART
UNLESS OTHERWISE NOTED
BREAK CORNERS | MIN. | MAX.
OUTSIDE
: 3l INSIDE
. ToT. . TOLERANCE UNLESS
MAT'L SPEC. | NO. ALIGNMENT WITHIN NOTE |
BEGI:::‘:"*'SE il INTERNATIONAL BUSINESS MACHINES CORP.
CONCENTRIC WITHIN TOT. IND. \ove |
READING
CASE DEPTH S A FRACTIONS POUGHKEEPSIE. N. Y.
HARDNESS ANGLES NAME cCard Machimes
PARALLEL WITHIN NOTE IV s 30 s -
| ng:";;EET DRAW. |EGaW '.’lju? ,"_,:}"4-1 \’UY'JQ '@ ;L:{ e"ﬁi"lf,‘i\
s "P#EEL :gg STRAIGHT WITHIN NOTE V | check. SCALE
USED ON | n%gb g BATY 5"?“- APPRO. || SQUARE WITHIN IN INCHES NOTE VI || APPRO. DRAWING No.

*ﬁumncz NO. 167H - 3316

RS 4





