-

FOR OPFICIAL USE ONLY

A A
ic Release

ution Unlimited

UTION STATEMENT

B
str

£

BT Y

[ TN

L RLEGTRN

o

by K. Neser

b*iﬁn& G arrme L({“c f
Copyright by V
Poriir, Kar 15 ’“.-‘-.i

HaArT AT RES

20000621 039

Cotober 1950

COORDTHATES FROM ONE

T AT
CIJ: A did ™
i;

[CHROPING %4

JTRONIC COMPUTER TCAMKA

B?!

;

Approved for Publ

DIST

Ub Ue-
1636 CONKECTICUT AVE., N. W.

WASHINGTON 25, D. C.
FOR OFFICIAL USE ONLY

JOINT PUBLICATIONS RZSEARCH SERVICE

Reproduced From
Best Available Copy

S




o s DA ¥ A O R, oA AP0 L Py I RN S A

FOR OFFICIAL UBE OJLJ

T

! JPRS: 5807
! C3G6: AEBE-N
i TR T . g T T ;
i TRANZFO nﬁﬁ ION OF THE C VUL ‘i\fmy% FROM Oﬁu GAUSES - :
! KRUCER MERIDIAN ZON U 5 ZOWE, %
: TS ING TBE EULL- LMUCIRPRJ HMA 38" !
: /P cllowing is the tranz 4 ticle ;
i Tby K. Niser entitled "Koordina hf”gquwﬂﬂ' :
i von einem Gauss-Kriger-Meridi {anstreifen in ;
; den henachbarten wit Hilfe des Bull-Elek- i
fronenrechners “Gemma 3 B7 {(English version
above) in Vex wessungstechnik, Vol 8, No. 3, .
; Mar 50, Leipzig, pages 5&- 62,7 :
; Genazral 3
; The mapping of the DOR*) for the tqpagraphic maps in
| soales from 1:500,000 to 1:5000 is accompl lished by the
projection of meridional zones of 6° width, while in the
IR the meridicnal zones with the mean mez¢u;mnu cf &¢
and 15¢ east of Grﬁe wich are used. A part of the sxist-
ing field of referance points waa wntil now o rdinated
. only in the 4th meildlﬁ 2l zmone with the mid meridian 12° ¢
¢ east of gf%?u%mﬁlm It became necessary, ther@foreg to g
I determine for this part of the Gauss-Kriger coordinates |
: in the meridional mones with the mean wme sridien 9¢ and 15°
east of Greenwich so that the tri Sonoaetyic fleld of re- |
ference points can be used as & basis fov the mapping of |
the country. - :
The transformation from the 4th meridional =mone to the
two nﬂtqhhorhna sones was performed according to the af-
fipitive transformaticn method on the reference ellipzoid;
having the Krassowski dirnensions. :
: ;
; 1 ' o e \
i The reference peoints of 15 to 111, evder on the barcer?
i meridian (the meridian 14 st of Greenwich) of the tws |
{ 6° wide meridicnal zones wﬂYw ‘Jﬂjéi .ated with 0.5° over-)
i lap on both 51&@9; +he reference mpoints of IV. ordsr '
I were coordinated with an qulap of 0,25°, Consequent] 1.
$
S %
§ *) T,N.: Gernman Democratic Rep ublic g

\
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the formidable task arose to transform 35,000 pairs of co-
ordinates from the 4th meridlan strip to the neighboring

ONeS s

eyform thisg veri-

Only modern copputing machines cowld p
vdoalilly. Even

taple mass calculation speedily and soon

‘the affinitive trensformation was done with punched sard
s

machines. As a vesult, the hasic values for the for the
tyansformation to the nzighboring neridional zones were
available in the fowm of punched cards. £ modern elec-
tronic computer of French origin, the Bnll Electronic Com~
puter *Gammz 3 5%, was used for tne caleculations.

Punched Card Machines

The following punched card machlnes were used for the
transformation work:

Bull Card duplicateor

Bull Electronic Computer “Gamma 3 B”
Rheirmetall Sorting machines

Bull Tabulating machinss

he reference 2) in the bibliography describes the opera-
tTion of the conventional punched card mechines, suffici-
ent for the understanding of whai follows. The electronic
computer *Gamma 3 B® will now be brisfly dezoribed.

. The French firm Bull developed en electronic computer
which iz fed the data to be processed by means of a
punched card pachine and which in turn feeds the computed
tesults to the same punched card machine. The input data
iz always in the form of punched cards. The ouiput or
the result s accomplished

by combining the computer with the Ball zard duplica-
tor, and delivering punched csrds, ov

by combining the computer with the Bull tabulating
machine, delivering a list. It is alsc poesible by
a further combinstion of the tabulating machine
with a sur stenciler, to recelve the results in the
shape of punched cards.

Fig. 1 shows the schematic of the electronie computer.
The punched card data are scanned, column by column, by

the adjeining machine, the Bull card duplicalor or the

2
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Fige 1. Bchematic of the Bell elscironic computer
' g & BY

Buil tabulating mechine. Fach punchad hole generates In
the mowent it parmer bensath the selector brush an elec-
tric impulge which ie transmitted to the computer over a
cable strand. The computer and the adjoining machines
operate synchromously so that any date of & column can be
trangaitted to the dusl svstem when the intelligence is
fed to the normal storags.

.

The storage is accomplished kinssatically through se-
riss of pulses which civenlate on an eleciric conductor
and are amplified and controlled by tubes, Fach mewmory
storage has a capacity of 12 decimal places which corres-
ponds to an impulse series of 48 lmpulse points. (Plg. 2)
The noxmal mewory serves only for the storage of informa-
+ion, There iz no limitatien con the splititing of the 12
gtorage peinte, i.e.. the storage drum can recelve several
values provided that the total nwmber of decimal places
does not excesd 12. Only the pertiuvent storage polnits are
then called upon to perform the elemsntary calculation
cperations. :

impuise serles ‘?wﬁw_mﬂdﬂiwﬁﬁﬁm AANAS N AA AM
rlr‘,!IHE‘?H%‘H‘;{Ei:;HS‘{HG{TTI’!HPHgH!EHT;
v ow B § & 7 6 5§ &. 45 2 1 @

s a8 WA e A A " e’

revresentation in numerals | a = 20573 b = 5407

splitting

% Fig. 2., Impulse meries in a storage of the electronic
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{tien, maltiplication {repeated addition} gnd division {(re-

somputing storsge is desirved, an eperaticnal command can

! The gomputing acouracy of muwitiplicetion and division can
K ~r d*

ananns 4 4 L MR e
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Thiz elsctronic computer iz a one-sddress machine, i.e.,
all elementary caloulating operations can be performed on- :
1y by way of one ptorage, viz., the computing stage. The

 computing storage differs from the nowmal storages inasofar

as a geries-adding device is contsined in iis clroult. The
seriez-adding dovice iz sble to perfoin sddition, sublrac-

peated sebtracticn} of the ztorsge contents with the con-
tentz of a section of the noresl storage which ls selected
through a compand. These operations are performed in the
semibinary syefem. If an inerease in the capacity of the

connsct the normal storage 2 with the computing sitorage.

thus be inorsased. The following nawber of places (in the

denimal svsten) reswit for the arithmetic eperations:
Bddition: swoapds each of 11 places
Svktracticn: minvend and sublrabhend sach -1l places
Heltipiiostion: multiplicand - 11 places

muliiplier - 12 places

product 23 places

Bivigion: dividend | : 22 places
: divisor 11 places

guotient : 12 places:

The conmands are controlled by the progran circuit.
The gegquence of the functions of the wachine takes place
according to the prograw linss of the control penel.

Each line of the progran corresponds o an elasmentary
oparation. These slementary opsrationz sre; ths arith-
metioal operations, the trensmittal of the normal siorage
contents to the computing storage mad from the computing
storage to one of the normal storages, the srasing of
storage contents, the comparison of the computing storage
contants with the contents of & normal storage, the trans-
fer of the computing elorage contenis and the conditional
as w2ll as the wnconditionsl ghiftirg commands from one
progrsm line to the other.

One prograg line comprises 4 informations which are
erorgized by the impulss dlgiributsr on the switch panel
over cable connections to the curresponding 4 boxes;

Type of operation: desigrates the operation to be

perforned dus to the program line;

Address: designates the called-for storage;
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i Begin and end :

! of cormand: desiygnates the sp i age

: which are called ration

: with the computin

¢ [NeCessary, on th& average, for tua:

Three program lines ar
ithmetical operation, mcindzno the

performance of an ar
transfers.

— ¥

the electronic computer “GCamms,
64 program lines. The 64 ele-
orned with the velocity of

O
j:'
tng practically no time at '

In the gtandard type of
program may contaln up i
mentary operations ar
o

electron travel , ne ¢ ;

Thus, the speed of the electronic computer is determined

“H‘V by itw CEPac I ddgelnznq rachine, The effi- ¢
3

i
”*wr“y of the Bull hplicater ig about 8000/hour and
of the Bull tabulating machine, depending vpon the number
of intermediate functicng, up to 9000 cards/hour.

The s2quence of the “uh of the individual program ;
lines can be changed condifionally or unconditionally by |
operational commands. It ig thexeby pwusible to choose
pragram steps 5rpend3aq upon given counditions, or certain !
BT Dy ran sections can often be repeated 1“*itrarilys It
is also possible to have an additional control of the pro-
gram run by Lglaylnr 16 control switches, 16 command ‘

. controls, 8 relay variations and 8 selector controls. i
in order to try cut and test a nsrogram, it is posgsible;
; to run each program step and inspect the stor-:
: ags contents with an osci ;
% The standard modsl of tronic computsr can be
togupplied with an automatic ination of the plus or |
;minug signs. Thig is particularly important for techni- .
' cal calculations as, for instansce, in surveying work and
o geodesy. 1f this accesszory is not provided, sz was the !
case with the computer at ocur ﬁispoua*y the sign of the !
¢ result can be determined by comparing operations. But
. this calls for additional program 1ines, rnother way is
i to try and plan the progrem sc¢ that the signs of the in-
; dividual results can be determined beforeha ind through a
: prns&rtin{ of the data material. This second way was ]
i chosen by us. :
v M had the use of the standard model of the slec- i

o

- e
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i b4 proqr&m }men
EJBLY& lﬁf":fﬁ,q A ‘iL;‘

é
§ In its biggy
; input organs

- computstions for which purpose an additional program card
: gontrol i provided. ;

{ principle reguires relatively few el

b .

it

anr

B 15 TR OPATIED, 4 v NI e . i e S T e e

POR OFFIC IAL U”E ONLV

troniae compuier "bumma 3 B*, Ite capacity 1s expressed in i
ithe code nunbmx 764-64, 'This means that "Gamma 3 B” is
legcuipped wilth:

7 sterages (1 computing, & normal storages)

6 input organs

4 outpult organs

Ipuilding blo gr prJné

gt model, the computer has 81 storages, 6
outpul organs and & program capacity of :
128 prograw linss. It iz then sultsble for scientific

1 the circuityry components (the nema% c storage
205 *~“ﬁ0ﬂt

i
actror :

400) are placed In a closed cabinet with hm avnfall di-~
Th

,.J..
o e
‘;wvi
{"t

-«—.3

mens 1gug 0% 1.5 2 1.6 % 0.7 noters. ig cab;net is con-
nected by a {flexible cable w*th the adJO nan machine.
The weiw t of a standard computer is sbout 850 kilograms.

Transforpation Formulae and Genexal Qrganization

Generally speaking, formulae with constant coafficients
are asp€ﬁia=3y uwfeﬁ for mﬁ“4pu14ttu1 with punched card

macshines, bec %na congtants are fed only ocnce by a
lead card into the machine .,

%

Transfoxrxnation Formulas

For the transformation from one Bauvss-Krigsr system
into the neighboring one, the following formulas have
besn devised by ‘“i"tow 3 Thev are especially useful
from the point of view of punah@ﬂ.cdrd techniques.

lst systew: xgy 2nd,systﬁm: =',y’

An ahxiliary inZL Py is coord&rdief with %, and yo and
with x*, and ¥’ in both systems.

gﬂymy~wy” }"—n.!?a%-iizg JWI&;gxger.,jS’" .gKggAsz
Ax = B by e Wy APt Ky AP — 3Ky A2 Ay — 3 Ky Az Ayt

+ Kyp g+ *terms up of 4th order

e

6
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Efi ed for punched card program on “Hamma 3 B
H
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iret system,

Yowm te for the

‘romw the 4th to
the 5th meridian zone;

to the Srd maridian zone.

. In gsddition, for sac ne
. pogsibilities for the p@sl%i@ﬁ~0f the fixed poi
' east or west from the mid meridian, :
This grading leads to 32 Jfl?’a”“rfj‘u"{"g‘gﬁj €571
aze named according to thezf ?1 sanformation
& f@f“mflﬁd case and the sign of Ay {(pos
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Fig. 3. Division in transformation regions.

pointe of 24 (ox 48) sheets of the topographic map
1:25,000. The number of coordinate pairs in one trans-
g t

formation reglon varies between 200 and 3000,
Transformation Constants

The computation of the transformation constants (K171
1y, 12, Y91, K93, K31 and ¥39 is done accordimg to t%’
formulas given by Hristow in 3) and referred to the el-
lipsceid of Krassowski. X, was taken from 5) while x’g

o

O O ——r ..

e

ettecnae

and y'o are taken from the table 6).

oA bt I A DTS kR
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of scale 11320 nits exact
duz to ¢ In addi-
tion, i TES the cooy-
dinagte & “sor muﬁa% uncartain, |
For th er went of the ﬂfﬁﬁkt3ng o
step 1 b e Tyo NWEA Qp@w:ﬂ” are pt”iﬁfﬂﬁ% in al
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machine: . ;
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v ﬁimuliﬂ :amiy and B &n&ﬁﬁz
: ng toe the

on oY smV*raa
Lfferences, is
tol iQﬂ@%lom of the
A &ud‘mﬁxn wxy gra punohed
the dupli cators

e change of

Jne by amitc
A o,

mined in &
b adjolined

By

The '.LSLE'%.; e jLi?‘%

’:73 @

card ran throuch 1 13

elestronie comput i g TRA %avau~%

the goanner of th st ] t of cards

the eperational ¢ Goes ¥ ouey] 2 nohing de- .

vi The determ g holeg of 1] &ti nal cards are
1oun 1

16, of s OpG
cards L and, in additlon, & v and Ax
i and d, wnich are sw wpliaj by
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§certaiﬁedﬁ through the particular Sél@ﬁ[ibh of the range of:
‘the transformation regions, that the products in the formu-
lae (3.1 are alwayvs s maller than the uluws of the con-
stants Ksg, Koy, Kyg and {(K11-1)s It is always the case
ithat a has the same sign az Kgg, b as Ko3, ¢ as Ky and 4 |
‘ag (K11-1}+« These considerations make it possible to con- ;
bine the cmmputcLi@ﬁ of ¢ and d in a program of the elec- |
tronic computer "Garmma 3 B*” which is governed by means of
~the operational cards only by the type of the transforma-
{tion case. Tha signs of ¢ and d are recorded on the opera-

i
ticnal cards 2 because they are still needed for the sub-
s sequent sequenca 4 of the oparation.

25w oand Sy are fed inte the electronic computer {for !

imultiplicaetion purposes) a-mnys with their full value to !
Pwithin 0.001 m. This specification in no way slows the
lectyonicg. On the other

" program, @ue Lo lhc kp@ﬂd of e
§ 1,

L s A tne ot Aes e s

4. Calculation of %'y and v’y
In the 4th run through the dhﬁllvufci with adjoining
- ¥ T i 4
electronic computer, the first computation of x* mﬂd vy’ is
finished. The V@auLt of the 1z ﬂﬂuformatTﬁﬁ with the south:

dux'}Jnry Luzn+ ¥'g and y'g is punched into a third set ofj
cards named "result cards 37. At %h@ same time, the de- g
signating charscteristics are punched into them b; the !

duplicating machine. :

The programming for the electronic computer

; is s:
§ to half & stmw of card run 3 because the computation for- |
mulas are of similar sirxciUzb, The storage capacity !
of the ”Gamma 3 B” is thereby fullv utilized due to the :
larger number of placa, in the fact@rsg but only about ;

"gram lines which thus r@waln unusaed are taken advantage
of for a complete plus or minus sign control and no i
change of the control pd“GL is necesgary during the run f
of all transformation zones

halt of the available program lines are used. The pro- ;

e v v e

: L.} Calculation of x'p and y'p with fhe north i
: auxiliary point. 5
{ :
! S. to 7. ;
i The program steps of punched cards for the ﬂompukatlon§
; of ¢ and d are the same as stated in sub 1. and 3. for {
- )
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the caleulation with the south auxiliary point. The start-!
ing material is pravidmm by the cards 4. ¢ and d are

ipunched into the cards 5.

"8. Sorting of the operational cards § parallel to the ;

regult cards 3. .
The step following this one reguires that the operation-

al cards % and the regult cards 3 be pres @rheq‘in two sets

i
‘arranged parallel to each other., The sorting of both uetvg

is done tgaeuh r accordlng to the non- “mbdqugu ordsy
character ic,a Undexr the given ci mgtances a sorting
] ﬂ 1l columns.

‘
4

i

,
oot

11
E‘"

?','

(iO
9, Comcvia don of Xﬁ v*. and preliminary compari-
gon  with x§ and .
We start off with the operational cards 5 and find the
ransfermation results wiuh the north auxiliary point in
the sane way az in stap 4 of the punched card program.
Thaese resulte are punched ana the fwﬂn?t CRYAE 3.s RL tﬁc

samne time, xy and v¥y 87e OB pared with zf and yv's

, a&,

s.

The opsrational cards 5 are scanned in the card dupli-
vator for ¢, d, 43 @md O, B and A, and the information
transmiited fo Th% @l @ﬂtIQmL@ comput erg At the same time,
a first comparison is wads in th@ duplicator of the char-
acteristics of the yesult car 2 which run tnrough the
punchihq device of the dbmlkputﬁxa Thus, the parallel :

wun ig checksed even befors the results are punched in so
as to avoid an eryonsous punching of cards which do not
balong to one ancthera.

bt

In the second part of the card run 2pn and y'n are de-
tarﬁlnei in the computer, delivered to the puﬂching de-
vice &nd‘punched inte the result cards. Then, in the

third part of the run, two comparisons are nads.

The second comparisgon in thjﬂ card run compares the red
sults of the transformations of the scuth auxiliary point |
with those of the north asuxiliary peint. Both are
pupehed into the result cards 3 &ﬁﬁ ars compared to with-
in 1 m only. A finer comparison is not practical for the
following reasons: 1f the difference bétween the twoe re-
sults --albeit within the dccuracy of computaetion-- is
transmitted with all the decimals, all ftoo often a dis-
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crepancy in the cosparison would sppear which would inpede
a steady operation uf the machina,

i
; In the thizd ﬂﬂ%pﬁyimﬁﬁ the charscteristics of both ;
icards are Cnoe moys uxﬁp t@ﬂ in order to mwmoover puA0111; !
terror ching head, which could vesult f
;missing punch i the comparison fm11 <, the dupli~ :
jcator stops automaticaliy., The f“uixy card is then §
eiiminated, ‘ | |
!

0. Sorting of the result carde
The listing of fﬁﬁ rﬁﬁui. sards

aslg for the s
'f$f¢d ]@Lm?? g5

T . .

fgr tha;e pmiﬁtﬁ is

r‘i E

5 an ?h Ew C& yd fl

{ the fixed poiwn @ ,
i@ﬁhmh}LuﬁmJ bv &M' qu of the punched cards according to |
ftha uﬁlm g ariterias . 1
| , " nq to the origin of f:, soordinats syvaten

g n the ¢f the 7 i coordi -

; Ia - ar parated acong to the

au ry LI‘.HJ?‘";E

: ) w ordar of

; 3.) Aﬁﬂb*u;ﬁW to the ool

: 4.} A”‘Cfﬂlﬂd o the 3325 ,000

; L_('}‘:,j?1.,ai¢$ ?’m}”tti ™ hl.flﬁm

i

| the transfor- |

Tiats which
suted with
riatics are alsc
“ve as the basis
1ie for the fixed
palrs are %w vy put in the pro-
ing card p:muvuh gtep in a fom

..Muﬁ .,Jﬂ

iluhwted ghe

aﬁi&ﬁ@fM“m@

!

! Y b e

i Himulianeon : fiy adiust-

i ment takes pla B COmMDE; : ae tronsformation re- |
i sults with the north and the south &ﬁui}?% ry point, The

i tebulating machine compntes Th@ quantities [del = x%g - ,
E ¥'n and = ¥ « ¥4 and prints thew in the list,

| The tiﬂn§ atlon ls considered in error if idyl or gdyj

! exceady 1 s

1 The computation of the &ﬁjuﬂﬁx%ﬂt di ff%:ﬁﬁ”@ﬁ d slows
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sbulating machine down to avout

use of the neressity for four in-

R

completely in the tabula-
SRGe Eore List%c with aww*nur
iu@ thus orea

eptablishnent m’ th

"% £

plane, so that the machine can.
of 2000 ceards per hour. -

rancy of Errors
TUR A

'?““1»‘.“& et

S

TEE
on

in the pro
-t.md .ﬁ:)lub.
ara the

7""}""'%

1d o

G
ad
ele

SO
o

¢ beaca
vichaa

lly

ions were found
the Bull duplica-
hie cerresponds !

1006 trensformat

4 runs thyougi -
ronlce compuler.
PeY Tul.

errors are to be found mainly in

1 card dauplicater, and
d transport and
cuite S{TaLjh% re-
the scanp nq by
oY fun*tLOI@d not qulfe i

ﬁaa it punched in wrong values,
I delive rad the corrsct results.
The

<y
L
]
g

F

Y
1njﬂ UBNEeS

Cc-.‘

Sepmetimes, it omitted one or more punched holes.
reason for a wi wor part of the migcaloulations can be
tributed to the way the electronic computer operates.
tu~ warm vp perlma,ot the computer was not adhered to
otly before the start of the upqutluqu, WYOng ye-

could ensue.

at-
if

‘(”
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