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CALCULATION OF THE rERIOD WITH DEVICE 39
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a., Number of divisions of the pin wheels Al,2,3
Al = 23, A2 = 25, A3 = 27

"b, Nunber of d!visions of the cipher vheels H1,2,3
Bl = 2, B! =26, B3 = 26

c. Pin wheels Al,2,3 with their effective pins affect the caurse of
cipher whezls Bl,2,3.

d. Lecoriing to their divisions pins (t) on the pin wheels can be
brought irto an effective or ineffective position. Tt pin position
is termed ¢“fective vhich checks the course of the cirher wheels

e. If 01 pins on pin wheel Al,2,3 are in the ineffective position
then pin heels Al,2,3 and cipher wheels BL,2,3 teke one step each
tine a ¥:y is pressed.

;e Tr. number of effective pins is to be determined by the following
formuji: the number of divisions of the pin vheel less the number of
effes.ive pine must be prime to the nuber of divisims o the cipher
wheélo

Wurber of effective pins = (tA - n) £ tB,

8o The tobal period is the product of the number of divisions of
2L, A2, A3, Bl, B2, B3. It breaks up into partial periods if the factors
are not prime to one another. The sum of the partial periods is ecual

to the product of the divisions of all the vheels.
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In the present case %2 partial periods (B2 x B3) of the length
A x A2 x A3 x Bl = 23 x 25 x 27 x 26 = 403676 steps are derived.

The following example [in mj.niatxwe] is intended to illustrate the
computatim;
Terms: A = pin wheels (t1,2,3)

B = cipher wheels (t4,5,6)

f = steps BL4,5,6

t = number of divisions of Al,2,3 or Bl,2,3
U= revolutims of A or B

n » number of of fective p.’msv on A

F = period

Ziffer = A1.2,3;  Bl.S5,6
h = braking of the course of BA,5,6
AL =5,A2=7,A3=9,B4 =4, B5 =4, B6 =1L,
a. Poriods without effective pins on the piﬁ vheels:
» Al = 5 steps
A2 = 7 steps
A3 = 9 steps
B4 = 4 steps
1;5. = }, steps
B6 = I steps
b. Pin éetting (effective pins)
Al) Atl =n f£Bth =5 -2 =3 #4 (2 effective pins)
A2) At2 - n £Bt5 =7 =14 =3 f 1L (4 effective pins)
A3) At3 = n £ Btb - Q=6 =3 #F 4 (6 effective pins)
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c. Poriocds: AlB4 =%l xth =5 x /) = 20 steps.
AL 123451234512345123h5
00 OO0 00 00 effective pins
Bl abbecedasbbeddaabeedd = 20 steps
A2 123L56712345671235671234567
C00 O 000 O 000 O 000 O effective pins .
B5 asaabneddddaabecceddabbbbeed = 28 steps
A3 123156789123L5 47391231,567091.234,56739
O ¢ 00 000 O 00 000 0 6o 000 o oo oo effective pins
86 aaobeceddddaabbbeeccddaaabbbbecdddaa 36 sters
d, Feriod Al,2,3 =tl xt2 x%3 =5 x7 x 9 =315 steps

e. Revolubions of a pin wheel during the course of the period of Al,2,3
(315 steps).

o TR T T TR T
Atl D g 4 9

Hence Al makes 63 revolutions, A2 rukies /5 and A3 makes 35,

£, Nuber of effective pin functions (brakings of the cipher wheels BL,5,6)
within the course of one period of 41,2,3.

Al: ML =Ul xnla = 63 x 2 = 126 steps
A2: h2 =U2 xn2A =45 x 4 = 180 steps
A3: h3 =U3 zn3 =35 x 6 = 210 steps

3
°

Humber of steps of cipher wheels Bk,5,6.
Bl: £l = F=hl = 315 - 1% = 189 steps
B2: £2 = P~h2 = 315 « 180 = 135 steps
B3: £3 = F=h3 = 315 = 120 = 105 sters

h. Number of revolubio s of the cipher wheels within one periad of 41,2,3.

Bhs BT = £1 = 189 = 47 1/} revolutions
e :

B5: BSU = £2 = 135 = 33 3/4 revclutions

B 4
B6: B&U = £3 = 105 = 26 1/ revolutions
3t &

1. The period 4l,2,3, Bh,5,6 is found from the product of the t's,
Novertheless the period of #1,2,3 Bh,5,6 has only run out vhen all
drive vheels and cipher vheels have completed full rcevolutions at the

same time. 1ith 315 steps this is only sstisfied for #i,2,3. ‘heels 31,2,3
have, as shown in paragraph h, made 1/4, 3/4, and 1/4 too many revo=

lutions. The period 4l1,2,3 must therefor- be run through several times

before all six wheels reach the initial position simultaneously.
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In running through the periods Al,2,3 the following steps are rede.

Full

Periods of

Al:2,3 Steps = Cirvher /heel Revolutions
1 s Bh 47=2/Ls B5 333/,  B6 26=1/}
2 630 Bh 94-1/2, B5 67-1/2, B6 52-1/2
3 %5 B4 11-3/h, B5 101-1/h, B6 To=3/l
4 1260 B4 183, 35 135, B6 105

The neriod Al.2.3 B/.5.6 vields, therefore:

7

k.

=

AL xA2x A3 xBhx P xBE =5x7x 9 x4 = 1260 stops

In the preceecding exerjle euch eipher wheol has 4 positions. .ith
3 cipher vheels therc are tharefore 1;3 effectively dif ferent positions ’
that means 4 x 4 x L = § ositions. The pin wheels 41,2,3 have

5x7 x9 =315 affectively dif ferent positions. The runs 1«4 shown

in paragraph i had as a result that each of the 315 positions of the
pin vheels £1,2,3 came into connection in each case with only 4 of the
64 posnibilities of the eipher wheel.

Eo go The pesition of the pin wheels e 1, 1 only occurs in

connection with the cipher theel positions aza, heb, cbe, ddd.

L of the 6l possibilities always ocour tosether so that Lhere are

84 = 16 perioads with a lenth of 1260 sters. This muwar 16 caies from
tzjhe product B5 x 36 =4 x 4 = 16. The oredeing don o the period given
by the rroduct of a1l 6 wheels into 16 partial periods is the consequence

of the erusl nurber of divisions on BL,5,6.

18
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ALY T 335 1\2xi3 451234151213 L;ﬁ,l 234521 2{3451 2|3 45

BL abbecedaabbcddaabecddlabbecdaabbeddeaa

A2 1)2131h 516 7 112i314 5:6 7 1:2{3.4 516 7 1[2{314 516 7|112)3ih 5,6 7

i
aaaabbe

B5 aaaahbhbcddddaabcccecddabbbbeced
a3 102 3{a 5(6]7 8191112 3{4 5/6{7 8{9]1;2 34 5/6/7 8[9]1|2 3|4 567 8] (23)

B6 aabboececddddaabbbceccececddaaabbbbeccddda

12i34(51 2{3 45

1 23 4{5|1 2|3 4{51 23 4/51 2{3 4{5 L 2|3 4|5
abhccdaabb

beceddabbhccdaabbeddaabecedd

112|316 516 7 11213,4 516 7 1{2{3j4 5]6 7|1{21314 5]6 7 1|23]4 516 7

ddddaabececoccddabbbbecdlaaaabbeddddaabh
911|2 3{4 51 6}7 81912i2 314 5{6{7 8{9]1i2 3[4 51617 8191112 314 516]7 (23)

aaasbbececddddanbbbeetcocddaaabbhbbeed dgl

1%345123M11%3M51£3M5123h$129M51%3M5

cddaabeccddilabbcedaabbcecddaabocscddlabbes

1j2i3}4 516 7 1{2{3}4 516 7]1{2{3{4 516 7 1{2|34 5|6 7 112{3{4 5|6 7

ccocddabbbbcecdilaaaabbecddddaabeeeccaddan
819112 34 51617 819} 2 3}4 516{7 619i1]2 34 51617 8191112 3}4 5!6] (24)

aaaabbccoddddaabbboeccecddiaaabbbbecdd

1203 41521213451 243 4js5|1 2i3 4151 213451283 45123 45

daabbcddaabecddlabbccdaabbeddaabecdd
1 2 3?1._5{36 712 2{314 516 7 1i2i3!4 516 7 1j2| 314 5|6 7 l§2§3§l. 5!6 7
bbbbccd‘aana.bbcddddaabccccddabbbbccd
7 891l 2 3l4 5 6§7 819{1i 2 3j4 5{6l7 8{9i1|2 34 5;637 8[911i2 3|4 5((23)

daaaabbocceddddiaabbbecceccddiaaabbbbecd
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12$M512ﬁ46129m51%3hil23%5120h5153kﬁ

dbhbecedaabboddaabecocd abbecedaabbdbcddas

1j2]3{4 5/6 7

{21316 5{6 7 1j2;314 56 7 1j2]3i4 5{6 7 1| 2|3{4 516 7

asaahhecddddaabecceocddabbbbercdiaaaabbe

67 8|911;2 314 5{617 89{1i2 314 5 617 8{9;1]2 3{4 5{6]7 8{9{1l 2 3|4

ddiaagaagabbeccdddadaabbbecececddaaabbbbee

1 2{3 45|11 213 45 1 2|3 4i5 1 2{3 4{5 1 2/3 4]51 23 4i512}3 4)5
beccddlabbeccdaabbecddaabecddabbcodaabb
1i2§3(4 506 7112;3 4 5|6 7 1J213i4 516 7)112:3:4 516 7 1}2{3;4 5{6 7

aaaabbcddddaab

ddddaabecceccddabbbbeed
51617 819;112 3|4 56,7 8191112 3}k 516]7 8(9{1; 2 3}k 516{7 8{9[1{2 3|

dddaaaabbecccddddaabbbeccccddaaabbbbe

I 213 415 1 213 415
cddaaboodd

12{34512:341521 23 4|51 2|3 4{5]2 243 4i5

abbecdaabbeddaabecdd

abbece
1f2i3}4 516 7 2121304 516 7|11 2{3(4 516 7 112]314 516 7 1i2{3]4 5{6 7

ccceddabbbbecd

aaaabbecddddaabeccecdda
L 516]7 8]911{2 3]4 5]6{7 8]9i1i2 3|4 516|7 8]9i1(2 3[4 5167 8!9j1i2

cdddaaaabbcccddddqabbbccccddaaabbbb

1 2{3 415 1 213 45 142{3 4{5|1 2j3 4i5 1 2{3 4{5 1 2{3 4{5 1 2{3 4i5

daabbecddaabeceddilabhbecedaabbeddaabhcadd

112{3i4 5i6 7|112{3i4 516 7 112i3j4 56 7 123} 56 7 1f2}34 5|6 7

bbbbeccdiaaaabbeddddaabecccecddabbbbeecad

3&ﬁ&?&vﬁz1&2&7m%q2mhﬁé7w%u2wqa&7&%n

ccdddaaaabbecceddddaabbbecceddiaaabbhb

12{345212{34]512{34512{34512|345123451234i5

abbecedaabbcddaabeeddlabbeccdaabbeddaa

1121314 5{6 7 132134 516 7 1i2i3;4 516 7 L2i3:4 516 7f1{213iL 516 7

aaaabbeocddddaabecoaceceddabbbbcecdlaaaabbe
ZBMSWWSNJQ3%5@78M12%h%®7m%h2%hﬂﬁ?&%

becdddaaaabbeccecddddaabbbeececeddaaabnhb
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Run of 180 steps
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