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Rohren und Halbleiter sollen der raschen Orientierung dienen. Da-
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bichern enthalten, die durch Nachirage stets auf den neuesten Stand
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Gewahr dafir Gbernommen werden kann, ob die hier beschriebenen
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Unser Technischer Kundendienst ist jederzeit bereit, Sie in speziellen

Fragen zu beraten.
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AEG-TELEFUNKEN
GESCHAFTSBEREICH BAUELEMENTE






Rohren - Tubes

Inhalt nach Typen geordnet - Summary of the types

Type Seite Type Seite
Page Page

A28-13W ..... 148 AW 43-88 ...... 168
A2B-14W ..... 149 AW -9 .. 0 169
AJl-20W ..... 150 AW 53-80 ...... 170
A44-12W ... 18] AW 53-88 171
Ad4120W . 182 AW 59-90 ...... 172
A4-17W ..... 158 AW 5991 (. 173
A 47-26 W . 154 AW 6188 ...... 174
A 50-12 W L) A P 146
A 50-120 W 156 g ) R e 146
A56-11X . KZ 12, ...556: 146
A56-120X ..... 1588 AL A) s Qi 146
AS-12W ..... 159 B 80 iS5 hgls 456
AS59-12WjJ2 ... 140 BAX 11/I1 ...... 299
AR5-23 W) 16l BAX T1/111 ..... 299
AGI-1I20W ... 162 BAY 79/111 ..... 301
A63-11X s 163 BAY 79/IV ..... 301
A63-120X ..... 164 BAY 79IV ...... 301
A6S1IW ..... 165 BXY 26/11 ...... 300
146 BXY 26/111 ..... 300

196 BXY 26/IV ...... 301

. 186 BXY 34, cio0it= 298

187 €C3g ... o 197

187 [ i A R 197

186 CCa..... Hiss i s 207

. 188 D3 a . RIS 198

146 D 3-10 GJioSss 39

394 D3-118BG ... 397

144 D 3-11.GH G 397

394 D 6-100 GH 398

395 D7-15860, 5. - 399

AT 90/25/1502.. 184 P7-15:CH il 399
AW 43-20 ...... 166 D #-15 Gz 399
AW 43-80 ...... 167 DI-15GL 5.6 399
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Type Seite Type Seite

Page Page
D 7-15GM: ;.. 392 D 14-111 GH ... 420
D 7516iGJ: ik ¥ 401 D 14-111 GM .. 420
D7-16 GM .... 401 D 14-13GH .... 418
D7-17BG ..... 399 D14-13GM ... 418
D7 GH:-....5 399 D 14-131 GH ... 421
ZATG .. 399 D 14-131 GM .. 421
PDIAFGI s 399 D 14-140 BG ... 423
D 7-17 GM 41399 D 14-140 GH ... 423
D 7-150 GH 402 D 18-11 GH'.... 424
D 7-150 GM ... 402 D18-11 GM ... 424
D7-170 GH . ... 402 DAE 91 - WG 146
D7-170 GM ... 402 DAF. 96 . .55, 146
D8-11BG ..... 404 DB . 3-12% S50 396
D811 Gl 1805 404 DB 7-12C 425
D 8-11 GM . 404 DB . Z-14N A% 426
D9%10GH ..... 405 DB 10-14 430
D 9-10 GM . 405 DB 10-18 ..... 431
D 10-19 BG .... 406 DB  10-547%..0~ 432
D 10-19 GH .... 406 DB 13-4 433
D 10-191 GH ... 407 DB 13-18. 434
D 10-191 GM .. 407 DB . 13-38 Li 435
D 13-20 BG .... 408 DB . 13-54% 5 436
D 13-21 BG .... 409 DB . 13-58.05i~ 437
D 13-21 GH .... 40% DB . 18-14% .0 438
D 13-21 GL .... 409 .DBM 10-12...... 452
D 13-25BG .... 410 DBM 10-14 ..... 452
D 13-25GH .... 410 DBM 13-14..... 439
D13-25GL .... 410 DBM 13-34 ..... 440
D 13-25GM ... 410 DBM 16-14 ..... 452
D 13-40 GH .... 41 DC . 90 ... E.Tuaa 146
D 13-40 GM ... 411 PC " 96 . . 510 146
D 13-41 GH .... 412 DF . 9k.... S 146
D 13-41 GM ... 412 DR 965 A% 146
D13-42GH .... 413 BRSO X 144
D 13-42GM ... 413 DE . 703 . 88k 199
D13-43GH .... 414 DG 3-12A 39
D 13-44 GH)15 . 415 DG 7-12C 425
D 13-401 GH ... 411 DG . 7-14. S5is 426
D 14-11 BG .... 416 DG . 728118000 427
D14-11 GH .... 416 DG 7-32 (o 427
D 14-11 GM ... 416 DG 7-52A 428
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Type Seite Type Seite
Page Page

DG 7-74A .... 429 DP 7-14...... 426
DG 10-14 ..... 430 DP...7-74 .. %8 429
DG 10-18 ..... 431 DP 10-14 .%... 430
DP 10-18..... 431

DP 10-54 ..... 432

DP 13-14..... 433

DP 13-18..... 434

DP . 13-38.2%. A 435

DP 13-54 ..... 436

DP 18-14..... 438

DPM 13-14 . .... 439

DPM 16-14 ..... 452

DY {5 Ngr 20

DY 800,59, 21

B85 . 80 2

DX V87 AV 23

DY’ 80298, 23

DY .\-9001 480 94

E13-11 BG .... 441

E13-11GH .... 441

o I SRS 146 E13-11GL (... 441
DL 94,880 146 E13-11 GM .... 441
) e A 146 E13-13BG .... 442
DM: 7083, 146 E13-13GH .... 442
DM 71 008 146 E13-13GL ..... 442
DN 7-12C 425 E13-13GM .... 442
DN 7-14 ...... 426 E55 L vsib%uas 200
DN 10-14 430 E80-CC ..., ¢8..% 201
DN 10-18..... 431 EBO:CF »....3%. % 202
DN 10-54 ..... 432 EBDF 5108 .y 204
DN 13-14..... 433 ERAL 5. 550000 205
DN 13-18..... 434 EB6C 5507, 220
DN 13-38 ..... 435 E88-CC . 83,5 207
DN 13-54 ..... 436 E90 CC. 9o, 5 208
DN 13-58 ..... 437 E92/CC- VOB, Lk 209
DN 18-14..... 438 E130:L: ek 210
DNMI10-12 ..... 452 EI180F .21
DNMI3-14 ..... 439 E 188 GC 85, 212
DNMI6-12 ..... 452 E 235 Ladu b 213
DNMI16-14 . .... 452 E238 LGNy 214
DP 7-12C.... 425 E280 F . 216
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Type Seite Type Seite

E 288 CC EGH . 42 ini. . 146
EBIOE ... £Eh 81 Ll 45
EAA 91 ECH' 83 5:-07.. 146
EAA 901S .... 219 ECH: 84405 47
EABC 80 ....... 26 ECH  2000:.5... 102
EAF 42 ii.ii.. 146 ECL . 80'Giust. . 48
EAF: 801550 27 ECL 182 ¢hsgis 49
EAM 86 §5.4i.. 28 ECL: 86 x1.. 51
EBC, 4l33:0i.. 146 ECL N5t 54
EBC 81 hiniiay 29 ECL ' 200:7ckzes 110
EBC ECL ., 8055 55
EBF ED: /500 1is 112
EBF ED 8000..... 231
EBF EE. 153 tubie 146
EBF TR | T 146
EC Ty B 56
EC EF < 83 . .00 57
EC ER 85 coaid 58
EC EF 86 ..iiue 59
EC | B 60
EC LT R 146
EC 10815 222 EF - 98 . 50, 146
EC 8010:.... 223 EP © 183" 53 61
EC 8020 . 224 EF 184 62
ECC 81 1 36 EF 800 . 1% 232
ECC 82 5k 37 BE . 802 pi.5.. 233
ol i ST 38 EF . 804 i({.i.. 233
ECC- 85 o 39 EF  804S 234
EEC 186 .. .k 146 EF 8055 235
ECC 801S 225 EF  806S 236
ECC 802S 226 EF  8010..... 237
ECC 803S 227 EFM 11 146
EGC 808" .1in 40 BH . 90 soostin 63
EEC 2000 -5 228 EH 900S 238
ECC. 8100 ... 229 EE 0 13igmter. 146
EEF 12 A 146 BR34BT 238
ECF = 80 e 41 T & el 146
BCE 1825005 42 EL 0o 84 g i i 64
BGF <83\ i 146 EL 88 e 65
EGF 802" .05 44 Bl 195 s &7
ECF - 8070 ..... 230 2 T R 310
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Type Seite Type Seite

Page Page
EL - B LS 3an FZOOI Y :... 453
EL 156485 240 FZL 012G i5..: 454
EL 504750 68 EZ 9012V 5ad, 5484
EL 508 e 69 GZ | 340550 247
EL 5090580 70 &Y. 501 thlaa 83
EL 803551 241 Hy - 69 192
EL 803S .... 242 M 1 . 248
EL 804240 ... 243 IM 5 248
EL 805555 ... 72 M 8:aisaass 249
EL 30103 ... . 312 M17-11 GM ... 445
EL 500057 . « 244 MI17-11 LF .... 445
BLL : 8D .iaies 73 MI17-1TW ... 445
EM-- W55 146 M28-10GL .... 446
BM 80, .33% v s 75 M 28-10GM ... 446
EM . 84......4 76 M 47-12GM ... 447
EM- 87 .1 A MO=12 LF ;... 447
EM 800...... 78 M59-33GM ... 448
EMM 801...... 245 M59-33GR .... 448
EY. ., Bl i o 146 M 59-33 LF 448
EY' 86 .54... 79 MF  13-39 449
EY" - BF 3Ranss 79 MC  8....k... 296
EY 88 128 MG 2000 . 29
EY 500 A 80 MG 2001 296
BL = B0iina s 81 MP  13-39 449
EZ . 8. .:55... 82 MW  36-24 175
EZ 150 5354 246 MW 43-61A .. 175
F:38-30 LF 3h..., 443 MW 43-69 175
F 42-10 GM 444 MW  53-20 175
FA2-10 LF: ... 444 MW  53-80 175
FEI52 a5 315 PABC 80 84
PLEVGH 35500 453 PC 86 85
PGS 4580 453 PC 88 86
FZ1INH, oo 453 oC 92 87
EZ VS 5754 453 BE . 96 146
FER2GH .t 454 RE . 9% 146
T 12068 555 454 PC.. 900 .oa 88
FZ 12°VH @535... 454 PCC 84 89
EEA2YS . 5 ece 454 PCC 8BS & 90
EZ 21 GS 58 .4 453 PCC 88100 3 1
FE 2L VS /258 o s 453 PEC 18934k - 92
FZ0I Giai... 453 BCE '80:cnd oy 93
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Type Seite Type Seite
Page Page
REE .82, Mo 340S 94 RK
PEF. /-86 .32 /05 95 RK
PEF =200 .7 28 9% RK
PCF 801 .. 97 RK
FCE 802 19¢... 99 RK
PCE 803:.%%... 100 RK
PCH. 200-;.1.. 102 RR
1 B NS 103 RS
PEL - .82:...%... 104 RS
PEL 8L 106 RS
PCL -85 3114 107 RS
PCL . .86 Y. 1L 108 RS
PEL -, 2005518 110 RS
PEL" 80540 LR m RS
PD. . --500%.3L:% 12 RS
PF 83 FNLTE 146 RS
PF . 88 =R R 146 RS
PEL- . 20052 56K 13 RS
PL 36 Jé55N 114 RS
PL ) R R 115 RS
PL 82:. 8 116 RS
PL 8IS, 17 RS
PE B4 118 RS
PE 95 5. ng RS
PL -5 804300 ¢ 120 RS
PL S08. 5% 08 121 RS
PL . 500%5%..3 122 RS
PL 802305 . 8 124 RS
PL 805 5%, . ¥ 125 RS
PM - -84 55 05 126 RS
PY 83 .5%. .6 127 RS
PY B88...8%... 128 RS
PY 500 .37 ... 129 RS
PY 500A .... 129 RS
Q13-10P 16 ... 450 RS
Q 25-100 BE ... 451 RS
QQE 02)5 ..... 386 RS
QQE 03/12 .... 383 RS
QQE 03/20 .... 381 RS
QQE 06/40 .... 379 RS
RG . . 62D7%5..3 249 RS
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Type Seite Type Seite

Page Page

RS .. B&70s.. . 351 UBF 80 ....... 133
RS . 8700088, . 352 UBF .89 7). .: 134
RS .. 8730/04., . 353 OC 092 Selil 135
RS | B7SOROLC, 354 UCC . 85 2010, 136
RS .. 8761:01.. 355 UCF 12 145
RS 877:700... 388 UCH 42 888k, 145
RS 1828 ..... 356 RUCH . 81 [oil... 137
RS 18965, ., 357 UEL 8L sl 146
RS .. 279340 .. 358 UCL 82 55t 138
RS ... 279401, ... 359 UF 11 144
RS . Z795Gi% .. 360 VR 34 2 146
STV . 70/65... . 458 © )TN | LR 5 N 146
STV 75[15.... 458 ME A1 5. 146
STV.. 85[8... . 458 UR . 80 [&if... 140
STV. 85/10 .... 458 S B85 A, 141
STV 100/25Z 11 458 RIE 89 2., A2
STV 100/60Z 11 458 | T | ISR
STV 108/30 ... 458 ML . 84 Al 143
STV 150/15 ... 458 1 TR f (YA 146
STV 150/20 ... 458 UM .. 80 4isl... 144
STV 150/30 ... 458 o G T 4 R 146
STV 150/60 ... 458 BY. .. AV 35580 146
UY 85 AN« 145

YE . LBk, 189

YE . 22,8000 189

VE . ZbifuL.. 189

YE QD 189

L { O | | RSO 190

YE .31 58 191

XQ .. 100E841L. . 464

XQ 1002..... 464

XQ 10031.%.. 464

XQ 1004..... 464

XQ 1005..... 464

XQ 1006..... 464

XQ-. J00TLL., . 464

XQ 1008..... 464

XX . 1030455, . 455

XX -H03LRET, s 455

YA . 10005 251

YD . _10483... . 278
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Type Seite Type Seite

Poge Page
XD 1050 05 . 278 YL 902 376
R |y B 278 YL - - 1500058, . . 378
YD . 1052 5% . 278 7, o [1] [ /¥ 461
YD . 10530, 278 ZM 102085 462
YD 10607530« 280 IM 1021 462
XU 180 Sl 362 IM  1022..... 462
¥D = 12900804 363 ZM 1023 462
YO C3WAL 364 ZM  1080..... 462
NG . 1080 ..... 252 IM 1082..... 462
YH- 1000 ... 284 IM  1100..... 462
YH: . 1050: ... 284 ZM . 1020, 462
¥h . 102000 286 ZM 205 . 462
¥H . T1200 85 286 IM N2 462
e . Y3000 286 £ AR (17 (1174 468
|, GRS ¢ x| EWSTERS 286 T B4, . 78
¥H 1150 85 288 7 oy R '/ TETE 176
YH 1160 .05 288 T B4R 176
YH 1181 255 288 T 64/71 .... 178
WH=2 - 1190 165 288 Z¥ . ATR %L, .78
YJ) 1210 55 294 T 64[73 .... 178
YJ 1230, s, 294 ZT. - 65[Ta .. N80
i 9] 1350 .5 295 ZV - A5[15. ABR
YJ) 1360 .. 295 ZT 66T 3.... 182
YK 02005k 291 T 67T 9., 182
i< 3021 S 91 1 8N345c.. 180
YK 102850~ 291 T 68[14 X .. 184
N . 1030055 292 IT  68[15X .. 184
¥IC . T05D]GE 292 ZE. A020048 5. . 460
YK 1081 .35 ... 292 o4 1010 458
YK 1082500 . . 292 z 1020, .55 458
YK 1100::50... 293 ZZ 103000, 459
YK 1ov..5.. 293 ya4 1040 .5 . 458
Yo 100008 . 365 ZZ: 1050 .0k 458
NU . A020000 .. 366 B 2. S 458
¥t 30BQGL . 367 OA . AG . .is.s 461
ML TI3008E 369 OB : "2 .iidos 458
XL 1260 3n (o] crse ot L 458
Wil 135008 373 {37 S PR i 253
h (W 1 374 VAD 4 i Sk 254
I« 3908 375 [ & ) I SRR N nadP6
YE. 40000, 375 BRP 35 oand 396
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Type Seite Type Seite

Page Page
2E DA aien 280
2C39BA ..... 280
2C40 o8y 282
2C AN s 282
valo )71 IR 460
2ESI N s 295
225 s 293
3AMP 1A 427
SARPRE . covasis 429
IARP7 .. ogi 429
3BNP1 ....... 428
1 B 399
IPNR D vdiins 399
IBYRT s v 399
IBVPA ..... 0 399
3BYP35 ... 58 39
ATPL oinvinid 431
BIPT " sreruaias 431
TP onvesis 431 BT oyt sian vorcon 270
4TP31 ........ 431 828 ... s 381
SOMPZ . .iuini 435 6T o sivnciiis 236
5DMP7 ....... 435 6344 ... ....... 295
5 DMPTY, sz 435 8360 Liedle v st 383
S5DMP3l ..io 435 B i a7
SDSP2 . .iesnnn 434 6397 spez. ..... 272
SDSPT oqonvon 434 A3 .. inavives 273
SEDSP . o 434 GORBY . B fatien 211
SDSP AN iivios 434 [ AE SRRATE 456
6AK5W ...... 255 7 AL 207
6AQ5W ..... 266 L 0 TR, 457
TAAYB o600 293 R 386
LT A 255 TV i 282
.77 S NI 256 TR laidiaan 212
5506 - siinnnins 257 T b vmas 205
5678 s o niiomrnin 258 p - " s 210
696 iitaivii el 460 T38Y st 274
5698 VA" ot 460 7386 . vt i 275
BT e m il 259 TOA3 50 i 2 oty 202
SO2WB ... 260 TR s s swiidic 198
G037 e 28] i SRR 216
SI03WB ,...eui 262 i) e B, 213
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Type Seite Type Seite
Page Page

T 218
7. b 282
7 PSR Y, 4 276
BB s 366
iy ARy 217
[~ i 200 8598, .o BT 457
Abmessungen + Outlines .......... AN THRRRE. e £ 469

DIN-Bezeichnungen zu den Rohrenabbildungen ... 476
DIN-denotation of the tubes figures

Rohren-Vergleichsliste « List of comparative rypes ... 477
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Kurzzeichen fir Elekirodenanschlisse

Die Sockelschalt sind geg den
Rohrenboden gesehen abgebildet. Freie
Stifte bzw. freie Fassungskontakte dirfen
nicht als Stitzpunkte benutzt werden und
nicht geerdet werden.

a Anode

d Dioden-Anode

f HeizfadenanschluB®

fo Heizfaden-Mitte

+ f positiver Heizfadenanschluf

—f negativer Heizfadenanschlub

g Gitter

k Kathode

L Leuchtschirm for Abstimm-
anzeigerdhre
GuBere Abschirmung

B D2 schirmnahes Ablenkplattenpaar

D3, D4 kathodennahes Ablenkplatten-
paar

L Raumladegitter

s innere Abschirmung

S Schirm bei Oszillographen-
und Fernsehbild-Réhren

st Starter
Steuversteg

Durch arabische Ziffern als Indizes werden
mehrere Gitter ([Anoden) desselben Systems
in der Reihenfolge von der Kathode zur
Anode bezeichnet. Durch hinzugefigte ré-
mische Ziffern werden bei Verbundrdhren
mit gleichwertigen Systemen (ECC 85) die
Elektroden der einzelnen Systeme unter-
schieden.

Symbols for electrodes

The bottom view of base con-
nections is shown. Free pins and
contacts may neither be used as
wiring tie points nor grounded.

plate

diode-plate

filoment terminal

filament center tap
positive filament terminal
negative filament terminal
grid

cathode

target

external shield
screen-side deflection plates

cathode-side deflection plates

space charge grid
internal shield

fluorescent-screen of cathode-
ray and TV kinescope tubes

starter
ray control electrode

Arabic numerals as index indi-
cate the order of several grids
{plates) of the same tube section,
counting from the cathode to
the plate. Roman numerals are
added to distinguish between
electrodes in ‘multi-unit tubes
with equivalent sections.

ROHREN 11



Bei Verbundréhren mit unterschiedlichen Sy-
stemen (ECH 81) dagegen werden die Elek-
troden der einzelnen Systeme durch hinzu-
gefigte groBie Buchstaben gekennzeichnet.
Dabei bedeuten

H Heptode/Hexode
L Leuchtsystem

P Pentode

L Triode

Te Tetrode

Kurzzeichen fiir Spannungen

u

Ugett

UaB

ag2

asp
UaZ

ao

ala

pars

2

von einem Gleichrichter
gelieferte Gleichspannung

Gleichspannung zwischen
Anode und Kathode

Wechselspannung zwischen
Anode und Masse

Brennspannung (Anode-
Kathode)

Gleichspannung Anode und
Schirmgitter gegen Kathode
bei Pentoden, die als Trioden
geschaltet sind

Anodenspitzenspannung
Anodenzindspannung

Anodenkaltspannung, Gleich-
spannung, die entweder im
nichtgeheizten Zustand und/
oder im gesperrten Zustand
der Rohre (I, = 0 mA) zwischen
Anode und Kathode stehen darf

Anodenspannung
Astigmatismuskorrektur

ROHREN

The electrodes of composite-
tubes consisting of different sec-
tions, however, are indicated
by added capital letters. They
designate

heptode/hexode
magic eye section
pentode

triode

tetrode

Symbols for voltages

DC-voltage supplied by a
rectifier

DC-voltage between plate and
cathode

signal-voltage between plate
and ground

operating voltage in gas-filled
tubes (plate-cathode)

DC-voltage between plate and
screen-grid and cathode in
pentodes connected as triodes

plate peak voltage
plate breakdown voltage

cold-cathode plate voltage,

the DC-voltage allowed between
plate and cathode of the un-
heated tube and/or the tube
operation under plate-current
cutoff condition (I, =0 mA)

astigmatism control voltage



Uaib Geometriekorrekturspannung

an Linearitatskorrekturspannung

Ua]/Dsp Spitzenspannung zwischen
Anode 1 und einer Ablenkplatte
bei Oszillographenréhren

Uaz Gesamtbeschleunigungs-
spannung

Uy Betriebsspannung bzw. Speise-
spannung, Gleichspannung,
die der Réhre Uber R, oder Ry,
oder Rg,gq Zugeflhrt wird

U, Auffangerspannung

Ug Diodenspannung

U Eingangswechselspannung

Ug Heizspannung

Uf/k Spannung zwischen Faden und
Kathode

Uf/ksp Spitzenspannung zwischen
Faden und Kathode

Ug, Ug| Vorspannung des Gitter 1

gie Giltterstromeinsatzpunkt

(g, S +03pA)

Ug, eff (N} Wechselspannung am Gitter 1
fur die angegebene
Sprechleistung

Usl eff (50 mW) Empfindlichkeit, notwendige
Gitterwechselspannung fir
50 mW Ausgangsleistung

Ug _spr Ygiusp Wed\_selspunnung (Spitze)
am Gitter 1
Ugo..z Gleichspannung, die zwischen

Gitter 2...7 und Kathode
gemessen wird

voltage for adjustment
of pattern

voltage for adjustment
of deflection uniformity

peak voltage between plate 1
and one deflection plate of
cathode-ray tubes

total acceleration voltage

supply voltage, i.e. the DC-
voltage applied directly to the
tube or the plate load or
series dropping resistor

collector voltage

diode plate voltage

input AC-voltage

heater or filament voltage

voltage between heater and
cathode

peak voltage between heater
and cathode

grid 1 bias

contact potential
“81 < +0.3uA)

signal rms volts required at
grid 1 to obtain given power
output

power sensitivity, the necessary
AC-signal voltage at the grid
in volts rms to obtain 50 MW
power output

signal peak voltage

DC-voltage measured between
grids 2...7 and cathode

ROHREN 13



g20

gsperr

Schirmgitterkaltspannung,
Gleichspannung, die entweder
im nichtgeheizten Zustand
und/oder im gesperrten Zustand
der Réhre (1, =0 mA) zwischen
Schirmgitter und Kathode
stehen darf

negative Gittervorspannung
fir Fernsehbild- und Oszillo-
graphenrdhren, bei der der
nichtabgelenkte, aber fokus-
sierte Leuchtfleck verschwindet

Wendelspannung
Hochfrequenzspannung

Kathodenspannung fir Fernseh-
bild- und Oszillographenréhren,
bei der der nichtabgelenkte,
aber fokussierte Leuchtfleck
verschwindet

Leuchtschirmspannung bei
Abstimmanzeigerdhren

Leuchtschirm-Kaltspannung
Resonator-Gleichspannung
Oszillatorspannung, Effektivwert
Reflektor-Gleichspannung
Spannung am Raumladegitter
Richtspannung

Starterspannung

Spannung am Steuersteg
von Abstimmanzeigerdhren

Brennspannung (Starter-
Kathode)

Startersteverspannung
Starterzindspannung
Trafospannung in V (eff)

Wehneltspannung

14 ROHREN

cold cathode screen-grid
voltage, the DC-voltage allowed
between the screen-grid and
the cathode of the unheated
tube and/or the tube operating
under plate-current cutoff
condition

negative grid bias for TV kine-
scope and cathode-ray tubes
necessary to make an un-
deflected but focussed light
spot disappear

helix voltage
RF-voltage

cathodes voltage for

TV kinescope and cathode-ray
tubes necessary to make an
undeflected but focussed light
spot disappear

target voltage
(of magic eye tubes)

cold cathode target voltage
DC-resonator voltage

oscillator voltage in volt rms
DC-reflector voltage

voltage of the space-charge grid
rectified voltage

starter voltage

ray control voltage

conducting voltage
(starter-cathode)

starter control voltage
starter breakdown voltage
transformer voltage in rms volts

voltage of the Wehnelt cylinder



Kurzzeichen fiir Stréme

la
la ausgest.

|a+22

ao

Vg2 + 24

lgz ausgest.

IL’JZO

gT +g3

Anodenstrom

Anodenstrom, der bei Aus-
steverung flieft

Strom der Anode + Strom des
Schirmgitters bei Pentoden,
die als Trioden geschaltet sind

Anodenruhestrom, der bei
Rohren, z. B. in Gegentakt-B-
Schaltung, in nichtausgesteuer-
tem Betriebszustand

Ug, =0V flieht

Anodenspitzenstrom
Aufféngerstrom
Diodenstrom
Heizstrom
Schirmgitterstrom

Strom des Gitter 2 + Strom des
Gitter 4

Schirmgitterstrom ausgesteuert

Schirmgitterruhestrom

Gitterstrom der Triode +
Gitter 3-Strom der Hexode bei
Oszillator/Mischer, z. B. ECH 81

Wendelstrom
Kathodenstrom

Dunkelstrom bei Photozellen
Resonatorstrom

Schirmstrom bei Fernsehbild-
bzw. Oszillographenréhren

Starterstrom

von einem Gleichrichter
gelieferter Strom

Symbols for current values
plate current

maximum signal plate current

current of plate and screen-
grid of pentodes connected
as triodes

quiescent plate current e.g.

in tubes operating as push-pull
class B amplifiers under zero
signal condition (Ug1~= ov)

peak plate current
collector current

diode plate current
heater of filament current
screen-grid-current

current of grid 2 + current
of grid 4

maximum-signal grid 2 current

screen-grid current flowing
underzero signal condition

grid current of the triode section
+ current of grid 3 of the
hexode section of converter-
tubes e.g. ECH 81

helix current

cathode current

dark current in photo tubes
resonator current

fluorescent screen current of
TV kinescope and/or cathode-
ray tubes

starter current

DC-current delivered by
rectifier

ROHREN 15



Kurzzeichen fiir Widerstande

R

aeq

Te 100

RE’ RBI

Schutzwiderstand bei Gleich-
richterréhren (Minimalwert)

AuBenwiderstand

Aufenwiderstand bei Gegen-
taktstufen von Anode zu Anode

aquivalenter Gitterrausch-
widerstand

fir Anode und Schirmgitter
gemeinsamer Aufenwiderstand
bei Pentoden, die als Trioden
geschaltet sind

Widerstand zwischen Faden
und Kathode

Plattenableitwiderstand bei
Oszillographenrohren

Eingangswiderstand
Eingangswiderstand bei 100 MHz
Gitterableitwiderstand

Gitterableitwiderstand der
folgenden Stufe

Schirmgittervorwiderstand

gemeinsamer Schirmgitter-
vorwiderstand fir Gitter 2 und
Gitter 4

Generator-Innenwiderstand

gemeinsamer Gitterableit-
widerstand von Gitter (Triode)
und Gitter 3 (Hexode) bei
Mischstufen

Innenwiderstand

dynamischer Innenwiderstand
einer Mischrohre

Kathodenwiderstand

Siebwiderstand bei
NF-Vorstufen

Wechselstromwiderstand

16 ROHREN

Symbols for resistances
(safety) protection resistor for
rectifier tubes, minimum value
load resistance

load resistance for push-pull
amplifiers (plate to plate)

equivalent noise resistance

common load resistance for
plate and screen-grid of
pentodes connected as triodes

resistance between
filament and cathode

resistance in deflection elec-
trode for cathode-ray tubes

input resistance
input resistance for 100 Mc/s
grid resistance

grid resistance for next stage

grid 2 series dropping resistor

common screen-grid resistance
for screen-grid 2 and 4

generator internal resistance

common grid resistance for grid
of the triode section and grid 3
of the hexode section

plate resistance

dynamical plate resistance
of mixer

cathode resistor

filter-resistance at AF-pre-stages

AC-resistance



Zy/x

g1

Wechselstromwiderstand
zwischen Faden und Kathode

Wechselstromwiderstand am
Gitter 1

Kurzzeichen fir Leistungen

N
N (10%)

QFI]

Qg2

Sprechleistung von Endréhren

Sprechleistung von Endréhren
bei k =10%
Anodenbelastung
Aufféngerbelastung
Schirmgitterbelastung

Schirmgitterbelastung bei
Heptoden

Wendelbelastung
Anodenverlustleistung

B = NN
Steuergitterverlustlzisiung

Schirmgitterverlustleistung

Sonstige Kurzzeichen

b
D

D, D,

Bandbreite

Anodendurchgriff = %

Spannungsrickwirkung
(Eingang offen)

Schirmgitterdurchgriff =
Hga/g1

Ablenkkoeffizient des schirm-
nahen Ablenkplattenpaares

in V/cm

Ablenkkoeffizient des kathoden-
nahen Ablenkplattenpaares

in V/em

AC-resistance between
filament and cathode

impedance to grid 1

Symbols for power values

AF-power output of power tubes

AF-power output of power tubes
at a distortion of 10%

plate input
collector dissipation
screen-grid input

screen-grid 2 + 4 input

helix dissipation

plate dissipation

control-grid dissipation

screen-grid dissipation

Other Symbols
bandwidth

reciprocal of amplification

factor = o
M

voltage reaction (input open)

reciprocal of amplification
1

g2/g1
deflection coefficient of the
screen-side deflection plates
in V/cm

factor of grid 2/grid 1 = &

deflection coefficient of the
cathode-side deflection plates
in Vliem

ROHREN 17



famb
ta
i

TF

fcase

arb

’Heizung

4

tKolben
v

Hgalg

Rauschzahl, Rauschfaktor
Kathodenflache
Eingangsfrequenz

zusatzliche Rauschzahl
Leistungsverstarkung
Rauschkennwert

Klirrfaktor, Klirrgrad
Koppelfaktor

Empfindlichkeit bei Photozellen

Steilheit im angegebenen
Arbeitspunkt

Mischsteilheit, bestimmt durch
den Zwischenfrequenzstrom im
Anodenkreis, bezogen auf eine
HF-Eingangsspannung von 1V (eff)

mittlere Steilheit beim Arbeiten
auf der gesamten Kennlinie
einer Rdhre, z. B. beim Schwing-
betrieb

Anschwingsteilheit, Ug =0V

Umgebungstemperatur
Entionisierungszeit
Abfallzeit
Farbtemperatur

Gehausetemperatur
Anheizzeit
lonisationszeit
Kolbentemperatur

Verstarkung U, /U“
z.B. bei Wldersmndsverstorker-
Schaltungen

Verstarkungsfaktor = %
Verstarkungsfaktor
Gitter 2/Gitter 1 =

Integrationszeit

1
0

18 ROHREN

noise factor

cathode surface

input frequency

additional noise figure
power amplification

noise characteristic
distortion percentage
coupling factor

sensitivity of photo tubes
mutual conductance at the
given operating point
conversion transconductance as
fixed by the IF-current in the

plate circuit for a RF-signal
voltage of 1V rms

medium transconductance when
operating on the entire charac-
teristic of a tube, e.g. when
operating as an oscillator
oscillation build-up trans-
conductance, Ug =0V
ambient temperature
deionisation time

decrease time

colour temperature
case temperature
warm-up time
icnisation time
bulb temperature

voltage gain UaN/va
e.g. for resistance coupled
amplifiers
: A 1

amplification factor = o
amplification factor

1
of grid 2/grid 1 = —
DZ
integration time



Empfiinger- und Verstirkerrchren

Receiving and amplifying tubes

Né&here Auskinfte und ausfihrliche Additional information and detailed
Datenblatter: data sheets to be obtained from:

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT
AEG-TELEFUNKEN
FACHBEREICH ROHREN
7900 Ulm, Postfach 837
Soflinger Strafe 100
Telephon (0731) 1911 Telex 712601 Telegramm teleroehr ulm
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Empfinger- und Verstérkerrohren

Fir das Ersatzgeschaft stehen zusatzlich noch folgende Typen zur
Verfigung, die aber nur noch bedingt gefertigt werden.

Receiving and amplifier tubes

For replacement limited quantities of the following types are
available in addition.

AB2 DL 94 EM 11
AF7 DL 96 EY 51
Al 4 DM 70 PC 96
AZ1 DM71 RPC 97
AZ 11 EAF 42 PF 83
AZ12 EBC 41 PF 86
AZ 4] EBF 15 UAF 42
DAF 91 EBF 83 UBF 15
DAF 96 ECCB86 UCF 12
DC 90 ECF 12 UCH 42
DC 96 ECF 83 UCL 81
DF 91 ECH 42 UF 11
DF 96 ECH 83 UF 14
DK 40 EF 15 UF 15
DK 91 EF 41 UF 41
DK 92 ER97 UL 41
DK 96 EF 98 UMII1
DL 11 EFM 11 Uy 11
DL 41 EL13 Uy 41
DL92 EL 41
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Fernseh-Bildrohren

Television picture tubes
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Ablenk-Einheiten - Deflecting units
fir elektrostatisch fokussierte 110° Schwarzweif3-FS-Bildrdhren
for electrostatic focus 110° black and white TV-picture tubes
Hals-@ - neck ¢ = 28 mm

AE 64/6 AE 68/7
Horizontal-Ablenkspulen - Horizontal deflection coils
Anschlisse 4 und 5 4 und §
connections
Induktivitat mH 2,95 2.1
inductance
Widerstand Q 3 3,9
resistance
Spitzen-
Energie ?1— L. IZSp nWs 80 - U, 10 - U,

peak-energy

Vertikal-Ablenkspulen - Vertical deflection coils
1) 2) 1) 2)
Anschlisse 2 und 3 1und 3 2 und 3 1und 3
connections
Induktivitat mH 80 80 66 66
inductance
Widerstand Q 38 50 29 39
resistance
Spitzen-
Leistung R - ITSp mW L} I Ua. i L Ua
peak-power

Die Ablenk-Einheiten sind mit Lotosenleisten versehen

The deflection units are provided with solder tag strips

Die Anschlisse werden — von hinten gegen die Ablenk-Einheit gesehen =
im Uhrzeigersinn gez&hlt

The terminals are counted from the back towards the deflection unit in
clockwise direction

U, = Hochspannung der FS-Bildréhre in kV

high voltage of TV-picture tube in kV

1) Ohne NTC-Widerstand - Without NTC-resistor

2) Mit NTC-Widerstand zur Stabilisierung der Bildhéhe
With NTC-resistor for stabilization of picture height

3) Fur Transistor-Betrieb - For transistor drive
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fir elektrostatisch fokussierte 90° Schwarzweif3-FS-Bildrdhren
for electrostatic focus 90° black and white TV-picture tubes
Hals-® « neck ¢ = 20 mm

AE66/T3 AE67|T9
Horizontal-Ablenkspulen + Horizontal deflection coils
1 und 2 1und 2
1,6£3% 0,08+3%
42+5% 0,25+5%
43 - U, 43 - U,

Vertikal-Ablenkspulen « Vertical deflection coils

3und 4 3und 4
5559 14+5%
30+5% 7:585%
4 - U, 8 - U,

Anschlisse - Connections

Typenstempel

AE66/T3
AEG7|T9

Bavutiefe ca. 60 mm
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Ablenk-Einheit . Deflecting unit

fir elektrostatisch fokussierte 90° Farb-FS-Bildréhren

for electrostatic focus 90° colour TY-picture tubes

fir Nominal-Bildbreite
deflection current at U, = 25 kV
for nominal picture width

Induktivitat « inductance
Widerstand -« resistance
Empfindlichkeit bei U, = 25 kV
sensitivity at U, = 25 kV

Vertikal-Konvergenzspulen + Vertical convergence coils
Induktivitat « inductance

Widerstand - resistance

Empfindlichkeit bei U, = 25 kV

sensitivity at U, = 25 kV

Konvergenzspule fir die statische Strahlablenkung
Convergence coil for the static ray deflection
Induktivitét - inductance

Widerstand -+ resistance

Empfindlichkeit bei U, = 25 kV

sensitivity at U, = 25kV

Blaulateralmagnet BLS 302 « Blue lateral magnet BLS 302
Induktivitat + inductance

Widerstand -« resistance

Empfindlichkeit bei U, = 25 kV

sensitivity at U, = 25kV

Horizontal-Konvergenzspulen - Horizontal convergence coils

1,37
10,7
90

635
172
6,4

295
385
14

)
250

AEF 66
Horizontal-Ablenkspulen + Horizontal deflection coils
Induktivitat « inductance 29 mH
Widerstand + resistance 275 Q
Ablenkstrom bei U, = 25 kV 2,8 Alss)
fur Nominal-Bildbreite
deflection current at U, = 25kV
for nominal picture width
Vertikal-Ablenkspulen + Vertical deflection coils
Induktivitat « inductance 22,6 mH
Widerstand - resistance 175 Q
Ablenkstrom bei U, = 25 kV 0,9 Alss)

mH

mA/cm

mH

mA/cm

mH
Q
mA/cm

mH

mA/cm
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VL10

Verzégerungsleitung fiir Farbfernseh-Empfénger
Delay line for colour TV sets

MeBwerte « Measuring values
in Mefschaltung -« in test circuit

bei f = 4,433619 MHz, t,,,, = 25°C
Phasenlaufzeit + Phase delay time 63,943+£0,005 ps
Betriebsdémpfung + Overall loss 10+3 dB

Echostérabstand, bezogen auf U2
Echo noise distance, referred to U,

Echo mit dreifacher Laufzeit min. 22 dB
Third-time-round signal

Sonstige Echos + Other unwanted reflections min. 27 dB

Grenzwerte + Maximum ratings

Eingangsspannung (Spitze-Spitze) 10V
Input voltage (peak-peak)

Betriebs-Temperaturbereich =20...470i °C
Operation temperature range

0) ©)
3= oG
N wo|]
o ,‘.i/\ ‘
T 2,5uH
@ )
Mefschaltung - Test circuit
Einbau: beliebig + Mounting position: any Gewicht + Weight
ca.70g
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VL1

Verzégerungsleitung fiir Farbfernseh-Empfénger mit
Eingangsibertrager 4:1 und bifilar gewickeltem
Ausgangsibertrager

Delay line for colour TV sets with input transformer 4:1
and bifilar wound output transformer

MefBwerte + Measuring values
in' Mefschaltung + in test circuit

bei f = 4,433619 MHz, t, ., = 25°C
Phasenlaufzeit « Phase delay time 63,943+0,005 us
Betriebsdampfung - Overall loss 10£3 dB

Echostérabstand, bezegen auf U2
Echo noise distance, referred to U2

Echo mit dreifacher Laufzeit min. 22 dB
Third-time-round signal

Sonstige Echos « Other unwanted reflections min. 27 dB

Grenzwerte «+ Maximum ratings

Eingangsspannung (Spitze-Spitze) 10,V
Input voltage (peak-peak)

Betriebs-Temperaturbereich —20...4+70 °C
Operation temperature range

1009[] Uy
10082
Mefschaltung « Test circuit
Einbau: beliebig - Mounting position: any Gewicht «+ Weight
ca. 759
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HV 69

Hochspannungsvervielfacher fir Farb-FS-Gerdte
HT multiplier for colour TV sets

Betriebswerte + Typical operation
Eingangsspannung - input voltage

Leerlaufgleichspannung am Ausgang
Open-circuit DC voltage at output

Innenwiderstand -« internal resistance ) ca.

Absolute Grenzdaten + Absolute maximum ratings

Leerlaufgleichspannung am Ausgang
Open-circuit DC voltage at output

Oberfléchentemperatur an der wéarmsten Stelle
Surface temperature at hottest point

Toleranz-Grenzdaten + Design maximum ratings

Leerlaufgleichspannung am Ausgang
Open-circuit DC voltage at output

Mittlerer Dauerstrom + mean continuous current?)

Ldnge der AnschluBleitung + Length of connection cable
fir Hochspannung + for high-voltage

for Wechselspannung + for AC voltage

fir Fokussierungsspannung -+ for focusing voltage

Abmessungen + Dimensions
ca. 83X70X32 mm

8,5
25

800

30

70

600
250
250

kQ

kV

RE

kV
mA
mm

mm
mm

1) Bei konstanter Eingangsspitzenspannung
at input peak voltage constant

2) Der. maximale mittlere Strom fir kirzere Betriebszeiten darf bis auf

max. 1,5mA erhoht werden, wenn die Oberflachentemperatur < 70°C

ist und mit Sicherheit das absolute Maximum 70 °C nicht Gberschritten

wird.

The maximum mean current may be increased to max. 1.5 mA for
short operating periods if the surfate temperature is <70°C and the
absolute maximum of 70 °C will definitely not be exceeded.
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Spezialrohren - Special tubes



Die 5 Punkte der TELEFUNKEN-Spezialréhren

Eine grofe Anzahl von Spezialréhren-Typen wird in Gerdten fir besondere

Anwendungszwecke, z.B. in der Weitverkehrstechnik, in Rechenmaschinen usw.

eingesetzt. Um den hier vorkommenden harten Betriebsbedingungen gerecht

zu werden, missen diese Rohren speziellen Fertigungs- und Prifverfahren

unterworfen werden. Die dadurch gewonnenen zusdtzlichen Eigenschaften sind
durch die ,5 Punkte” gekennzeichnet.

@ 60 606 ©

Zuyverlassigkeit

Der P-Faktor gibt an, wie grof der Roéhrenausfall in Promille je
1000 Std. werden kann. Er liegt bei ca. 1,5%yp je 1000 Std. Ndéhere
Angaben sind in den entsprechenden Datenblattern enthalten.

Lange Lebensdauer
Fir diese Réhre wird eine Lebensdauer von 10000 Std., gemittelt Gber
100 Réhren, garantiert,

Enge Toleranzen
Bei dieser Rdhre sind Streuungen der elektrischen Werte gegeniber

Rundfunkréhren eingeengt. (Siehe ,Allgemeine Daten”.)

Stof3- und Vibrationsfestigkeit

Die Réhre kann Beschleunigungen bis 2,5 g bei 50 Hz langere Zeit so-
wie StoBbeschleunigungen bis 500 g kurzzeitig aushalten. Né&here An-
gaben sind in den entsprechenden Datenblattern enthalten.

Zwischenschichtfreie Spezialkathode

Die Spezialkathode dieser Réhre schliebt das Entstehen einer stéren-
den Zwischenschicht selbst dann aus, wenn sie langere Zeit bei ein-
geschalteter Heizung ohne Stromentnahme betrieben wird.

Ein einwandfreier Betrieb der Réhren ist nur dann gewdahrleistet, wenn die

Grenzwerte und die Heizspannungstoleranzen eingehalten werden.
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The 5 Points of TELEFUNKEN “Special tubes”

Special tube types are mainly used in equipment for special purposes, i.e. in

telecommunication and computers. To be reliable at rough operation con-

ditions these tubes are manufactured thoroughly and specially checked. The

following “5 Points” show the additional qualities of the tubes manufactured
in this manner.

@ 6 0 66 ©

Reliability

The factor P shows how many cf 1,000 tubes fail during an operating
time of 1,000 hours. It is 1.5%y for each 1,000 hours. Further details
are given in the relevant data sheets.

Long life
10,000 hours of operation time are guaranteed for an average of
100 tubes.

Tight tolerances
In these tubes the tolerances of the electrical values are reduced in
comparison with radio tubes. (See “General data”.)

Vibration and shock proof

The tube withstands accelerations of 2.5g at 50 ¢/s for a lengthy
period and instantaneous shocks of 500 g. Further details are given
in the rclevant data sheets.

Cathode free from interface
The cathode establishes no interface even in the cases where the
heated tube is operated without plate current.

To provide satisfactory performance of the tubes the maximum ratings and the

tolerances of the filament voltages should not be exceeded.

ROHREN 195



: i %3 2 +yy/e , 4urod
1d1z=Mb  Cidzz="% 1% Jdg =1+ A5, ing sordl
(Bujueeuds |puleixe JNOY{IM) s2ouDIDDADY) %
(Bunwuipsqy siegnp suyo) uaipyizodoy
‘p24oeuuodsIp Jay|ly Buliybiem yim 1ojewy|oA ypad esiou D ypm
peinspsw pup plb eqn} eyy o} peissjel s| ©BDIOA |DuIBIXS BYy]
‘uessowsb Joy|y 8 Jomod
-1yO woyayoyseBap yw JessowsBunuundsusziidsiypsnpies) wauie Vool 5 “I= soinantd
jlw pun ueBozeq e4yQy Jep JoH1O sop Jno st Bunuuodspweiq s1q (; ¥ ot N
"6v61 SPADPUDIS Y1DD Yim odouo  AIVWHT = § BN
-p4020D Ul PaOouU0d Joyy BulyBlom yum Jojewy|oA jped esjou b W T g =5 , B moj| ‘Bus
YiMm painspew pup pub eqni eyy o} patisjes S| eBDJOA esiou ay) A9 I-= uD | dojayiip | isuiobo paul
‘usssawab gpg| WION-Y|DD You J8y|yyo A9 = dD 5} [ ‘ssoydwo
woje}|oypsebule jlw JessewsBunuundsueziidsypsnpies) waule jw ozjidsuaq suoydouoiw
pun usBozeq 84yoy 48P Jeyl SOp jnp jsi Bunuupndsiypsnpies eiqg (, \ £ = A -joy H_mv up 10§ 8poOLI|
T S —— s o INVUTE == S o
A oL > ANMMMLD vugy =" Mg Bunjsio|zioy
Ay = (%0 A0 ="n iz oBujieB
%<1 0 B 3 Aoy ="'n e ‘uepsnpiuebiz
6 = .
"oy = Wy i oy e :i» 2@:4q et mz;m_an_w_.__“m%
- /3 Y . v paipay “aipui $8poL3|3 {3 ohvay
A 00LF= u: Vu - 660 se'l = g | won P ossn|LpsuUD -Buijy ego4B
OW 08l = 2 1d 05 o5 i, 2 nc_o%_m,w lueposyeyy| - oMpiliel
yug = i OW 05L 0S1 = . & -uoydosyiy
M0 = ™N A= 9= = 9 PSUPYL |y souno 10} epoLI|
A 0Tl = oul] oY 002 05 = =%y | wuwooros ¥ | ¥Zege
A0ST = 'n At ®L = In| ar =In| uuwang 10£ 2V
sBuljol wnwWIXoW uolpiado jpo1dAj Ea,v [EIETS) dALE
sjIaMZUBIO Sj19MsqalIjag usjoq sulBwab| Y & ROM

196 ROHREN



!

z3 = ST TR S, $ o
A00E = 33 » wm_ num A0Z—=In uld - 1S A9IDISIOA
ML= N g v SE R -ANHZ/4H 403
= €3 AOTT. = n YUSFRL= 1 g seupno b
A 00E = n spojuay
MFI = BN seyijdwo somod | vwggl = I | 1999910
A0S = “n soyipissosBunisia] %S FAQZ = I 12407 wed
yd< { zlo'o iF3s geeg
udog'oFse = %o =2 -y
qds, 1 F5% . = -0 T
$9OUDJPLADY + uapyizodoy | VM m‘o_w\mn_
p = B2y
Ds 03t = aed B100e = Ny
Sl = Ay AW g— uid o|ppPIW
Aozl = g AW g+ Hus|oHIN
vuoog = 0 AWl = S e
BW S0 = ag MTL =(%0L=1N | vw /0% ¥
Muwos = BN BAsl = gl | YUEE =70 s o
ADS = in- Aggh =" WEq vurgzer o Y v
‘ 8 " *jsegsne s b
ML£0- = N Y- Ly = o Bl =¥ t5—¢ sialjjdwp
AT = M: yuwge = U oaigele 20 b g | pupg-epim Joy
Nz = Yoo Esiviy AT | et
t = N AOSL = “n bl 19)1DJSIOA
Nah = e €3 pajpay ‘lipul uld « HUS 5
A0z = n ApL e oD sk st -pupgeig
: sBulyos AT = e o et |G SR CS a0} epojusy
WAWIXoWw a4n|osqy | seyijdwo 1emod Y sSO|D) (YW 0ZF 08 =¥ 1§ 8ge+O 6
| BjIeMZUBIL) Binjosqy | gaLyag-y-piojulg ‘JaxinjsisAsbunisial (%STFAL9 = 'n 104007 €D

197

ROHREN



AO = o T s (4] AOL=TIn 5 ¢
PR o T 8T g LS Uld - 4HS | -pupqyiesg ny
= 0z3 M 2 | pepay - Jipul soul|in opojued
A0y = on 4d AlVu 6T = 5 LasleRiandi,] © m._o‘_o
NG = N = S ] 6 9910 \zLL
Aoz = c”ﬂ_ 5y 1 = LZHW oop..ﬁ.._ W<E£Hw_mnu_ |PAON
A0y = n 505l = ) | %sTAE9 =70 60214 REQ
¢S -
o sivn = s | AT 000
d = b
Ahica ~m+mm+sZ “a M 4 ww GA05C = _m
PO} SO Pajdauuod = Avw | —
epou] S|V (¢ saoupjodo)) - usjeyzRdOY A /W g’ | 4+
Do 02 = TRAH, >\«m MMnun N%_
D4 00 = uw_\\um SpOL1} SD POJOBUUOD - BPOLI] S|D J83|DYPSaB ;| YW§'Z— w
AL = n epojuad sp . opojusd s|p (| | YW g+ uid o|ppIW
sWe = »~ s = "® HUs|oHIW
Ms1> "N Py 5% 590 = o o ;8 B
OW S0 = v ) R >wm_Huw._D & N/ 4V/41/44 404
Mg'1< "N :,“N_ ML= %OL=AN| pg = &g ‘6 9 PR
= > - : ® L5
<” 0 B e I ccv__ oL = Num Aszz="n s § {uoHDNULUOD)
ey 1 XH Bt 2 E L (Bunzjesyio4)
ADOL = “n- Vw9l = || pewey apus 6 ¢
ML = N A 8= 0 liz1e4eB peatpu; o g wed
sBuijos wnwixow uoypiedo |potdAp DJOP |DIBUSS) adAy

9jI9MZUBID)

apiamsqalag

uajnq aurdwaIb||y

198 ROHREN



jujod pe.
yd = z3 + /L3, Hung Jejoy
1dgo'o = "' ydgz = % S Pl :
sooupnyPRAD)) - uaypjizRdRY 6 ¢
| 5 il
2| fepe
a (3}
13 (4
-0L%g P2
@ s 8 A x spog| | Jejowoups|e
: 2 : ﬂno_ §¢ W I <1 v‘_ = wa sep0J18|3 ‘apojuag
yigoe- = ) AvmsaL = w Y : o 2ssN|YPSUD
g d 8’1l = vi 9 = || — 2
£ T | ywox = T Nz = l3n peiosyApenp | “USPOIRRI e
Asc = n 13 - 8 ziayab jyad HRistionEL
sBulyoi A B = Nn_.D NSy = @D 1ZI9HRE ) 'P |61 seutinO "apojued
WNWIXpW 84n|osqy ASOL = TR A S8 = N | wwop oo 3| 6199910
oj1eMzuBID) 3iNn|0SqQY 7 o up %6 ‘apotsf 2p0ojuay NST'L= MD ulwgng MON ma
7 4d 2l = @eee
39 ge00S V% tvw gg =,°%
7 MdeoFiz= "  @iFo=  ®
Ty Aq %0
w_m sjouiw TL_D o seoupnydPADY) « udR§IzDdDY vigosS _m_|
il 0g = B3 i 4
_  usqioy 7 ! £
Do 061 vzﬁ Buiypow es1ou pup S/OW 00| 40 peinsoat oAl = sS0y
8y 0 = 4| i AIVW SFSE= S i3l
S 7 ol Bunssodupypsnoy pun ZHW 0| 18q uessawab (g 78
A0GL = n| ® 9,  s03 YWo'oF9=""1 =9
-3 jpyizodoyyoyg 4dg+ O + 0 = 2z e
AR = n VW 1FeZ = _| 44§
BW 50 hidy € ind oi pRisanbe LUl . 1" pogr= Ty } v | Ppuog-epim 1o}
= 5 ungieA , i =ty
) _usl uspunqgJeA g HUS Hw _‘::m ( i O = :ED S opojuay

192

ROHREN



4d 800
4d © g9
4d 8
4d 8l
ww g =

19J2WDIP |PUJBjUL
Bulusaids |DUIBIX3 Yyim
ww Qg = Quauu| Bunw
-1IPsSqQYy J84egnp j1w

K10, =
vo= %
g =Iywg'sg="T))%
w— = @U {
Buluoalds |

|DUIBIXS JNOYHIM

Bunwaipsqy |

alagnp suyo

sedupyidDADY) « udypjIzndoy

\ = — oL =
Do 08l = | zHW o)
A 00CF = 0 = /%% Nk
ERTARE v =N 6 g
s/ = zx_ Myusy = s 3.
TG i vugs =" % 9
A5G, = i vugs = % o
MS§1 = N A =0~ ik
ASt =" - B | NV LFSy =S |kt =A Eqpcioc
A0SE = 20, | YW FSS = ) A0 =""n L
MoL. = "N Vuhiggos = . | Nooke n Dy 1. [OPClUEE
»mmw - ;_m | w Mw - _u__m peisy -uipuy | Ud s HHS | epojuedpug
sButios | A Ol = n [HOWOMINPUL g6 souing
wnwWiXow ajnjosqy A O = & VWOrF 009 =7 ¢s °geio MMNN
SHOMZUBIY 84n|0SqY ﬂ Aovl .= | Ag9=1n| |oroubop 1653
sBuyps wowixoy | uoypiedo |poidA] DiOp |BIBUBL) | sl 3
EIREVIVATENTS) _ © 8pamsqalneg uajog auiawab||y 1

200 ROHREN



swz S A%z S Ia
ywz S ¥ g

swz s ¢,

~mOO~ﬁ|u|4"r—I.ﬂ
ywog S 97 G
O 041 = AN,
53 00l = Uy
e M_\wz
SW 1L = e
Vu 0§ - = I
vuw go = 3
vuwog = (%Y
vwost = ™)
vu gl = -
MW Q0L = N
A 00T = =)
M = N
A 008 - = *n
A 009 = %0
sBuiyps

wnwixow ajnjosqy
BlIoMZUB IS alnjosqy
wojsAg Jod

A

VU Gl'L 66'0 €80 £9°0 Z5'0= L
A 00 0SE 00§ 0§ "00C = n:
1089 = 24 ‘oree =" ‘oAz =
% L8 e S e e = Q.ﬁwv_
NEPEGEen TR rige R igg e mo::@d:
0z 0770z s 0g e =M n
VW €7 S0 69 Bl i I
A 00F 05§ 00§ 05 007 = an
oroee =74 ‘iz ="Tavrool="3| ygosS
- H.m 3 -
% Ty Ay ovo 8 EE L Ml e
A 09 105ei0r 0808 = 01N A
s'sl g8l '8l g'81 s ="M |
VW 'y 88 SUE vz 98l = e v 27 = 8
A 007 0SE Mom 05z 00C = .3 & en LERC
oresl =3 vizi=Ty iy ="y voes= df
N g | A0sT= "n
Mo =70 ‘WL ="Y¥ woysAg tod
50 141 dpoi miater UGS [
AL 0L SHosuepody. hmcmvcov__m oA ,,N_m;mmt_otnc_
Ju o_ :opis p1b Jojidoodod Buijdno) |—— ey
Ju QL :o4lesionlo) Joypsuspuoyjeddoy (YW §1+00E = 53 |
soyljdwp pe|dnod 8dunisisay >oN1_H 3‘
OC::Ur_umhwx._m.v—m._0>w—u:n=u._mﬁ_; ut <E OOHOOO = u_
sopRisIoA-AN | AE9 = n

5

11y
g
T

}
)
Iy ¢
Ip 7
Ip L
uld - yus

Agiclitule
Tl °gR10
[DAON
69°21d

T WO NOMN OO

SOpoYyIPd
94pindas yim
SpoLH UMY

uapoyoy
uajuualeb

1w opoty |

-|jeddog-4N

G809
22084

ROHREN 201



A 0SS = %n

apou)

sBuipu

wnwixow anjosqy
8jlamzuall) a4n|osqy

PeiBaY it |
1z12yab pyauipul 694015

9L
40083

vuw Z1F0ge =¥ [oAON
%SFAEY =In 60914
14 00 > IPM% ya gpp > TI¥/15,
9@ e > UM% iy g = LYY,
d gy gy = My
id go> g0 > 113,
id 0 g —~= W
4d 550 sv0 = Mu
9 pz vz = >
|1 waisAg | waysAg

Buiusa.ds [DUIBIXS INOYHM SBOUDJIDDADY)
Bunwiipsqy 81egnn auyo uaypjizodoy

|puoipiodoud Ajipau STI®n 5 y

jouoipiodosd omis H2 ¥ s ¥ (g
Buiiioys justind pib o4 usALp
}12n2saBsno Z4psUlBWOSIB IO WNZ sig (|

% Tt l's & 97 €T 2
ASS & 8 & 6L = o::@“:
15 (& g ig g =1t

I

(uoypnurjuod)
(Bunzjasiiog)

G809
20081

sBuyos wnwixopy
BBMZURI

uoypiado |oo1dA |
apamsqatag

DIDP |DIBUBS)
uajoq autdwabjly

adAj

202 ROHREN



Do OF1# i o HAAI0N,
A 00l = Wi
sWi1 = Gy
BWS0 = &7
vwgl = _M_
M L0 = N
Aot = 0o
Mz > ")
M 80 = N
MZ'L Ag.zhw
M0 = N
A ST =
(vw ot > 1 ¥
Aooz =
(v ot < x__cwa
A 0SS = n
M SLT = “z
ASE = n
A 0SS = S0
ﬂvoucum
AgoL.=.. Mo
OW S0 = QBN_
vwoor = (%7
vw gl = u_
qtor. = n-
A = uTnr
Mo = N
MSZL = N
ASE = n

id 910 > JLe/d\3,

4d zo'g > LAY

id g0 > %%

apoli]/apojuay
4 orig > MG gy iy liBg
d oo S ydgozst =
4dp0Fre = %o ydgoFsL=
4d y0F9's = % ydgorsz=
apojuag apot]

saoupjopdDy) - uaipizndoy

Ty Ag 0 - My sjeuw Pn g
soiq pui paxy + 113
sw g'Q unyj 4o0uo| tou §nq
‘potied sad 9 p xpDW uoHLIAp BS|Ng
sw g'Q s|o 486uny ypiu Yopa!
‘apolsag Jouls Y p ‘xow senops|ndw| [,

AV 1FT9=S
VU §g'LF
vugy =

VW §'zFoL= "I

o 551 wﬁwm
Aozt =200
Aozt ="

apojuad

vigosS -
gL = o
AV LFS =
VW pFpl ="
s 0zl u%;_
AooL="n
apony

4
|

B~
-~
©

-
N <TWOON

Lo |
uld - HUs

sopoyjod
ajpindas yium
epojued
[epoy

uapoyiny
udjuu8sLeb LW
apojusd
/epotiy

ROHREN 203



. 1 s > e (16
4d Le = 2 4dgoFeL = >
. d zooio > M adchor g = B @eeg
UC_C®®LUW [PuUtaixe Yiim
Bunwiiysqy J919¢nD jiw
Buipinys juaind seouD}dPAD) - uaynjizndpy
P16 o4 usAlIp
j1enaisebsno zjpsule Vel > _m_ N e uwD vilos 5_1
-WONSIONID E:wm._mF vi 6 % Nu_ Ah i nwD 6 = 1323
. ] YO = R O = N: oW <51 =Y
5305 = Ay A SiT'= Rl d R B oo N A/VU SE0F
A 09 = Iu_\uD ﬂtO—:ﬂ&J_°~ﬂE°.—~xﬂ_m >\<E Wm;” S _.0
Kot = *Mal % g0 VL ¥l 1} Xp e0% &g
13 > aw YU 59'0= 2% Dy
MU 00l = N Aoy oG- BtV 1 An Iy s ¢/
vue =0 i 00z 06t PHGAY T HABRIe < (NAZITE T 7 o9 Spojies
Aot = o V¥ 80 0C0 V4D = o | “f o =2k N Bl
A0l = N vw 1 860 080 = R L 9t uppne
Mo = N| o1 8 0w om = o' T . Spojied s
A 00T = i BW L ! L oy L3y A0ST = "N 57
A09 = %nl oy o ST Lg = Ty | poioay “uipuy 26 1 | e
MEL = bl B S T T Ty lizoysbpronpul | iy . yug vssm_e_w
A00g" = wWh| oroee o @ = T e
A0y = n| Ao o0z = n £9 = "N g1 seuuno b
sBuljpu Jayt|dwpo pajdnod-ssupjsisay v\ §1F00€= "I 0L egelo
wNWIXDW 84n|osqy Buny|DYPSIaYIDISIFASPUDISIBPIM Ul | YW Oog = ¥ |DACN 809
l1emZUSISD BinjOsqy JoqRIsIaA-IN (%5 F A9 =N 69214 40813
sBuyps wnwixopyy uoypiedo |pdidA| DIDP |DIBUBY 2dAy

|IMZUBI

apIamsqgaLIjag

uaypq suswaby

204 ROHREN -



A e & =~ o i »@
A 008 05z = n
g sspj> ‘j|nd-ysnd saqni g eeeg
qauag-g-pipjusbag ul uayoy 7
% ¥ = € - = |
M 2L 0 ibs ores N
YU LT pT §PT §OT= o
VU 9T 99T ST 19T = I
AGOL 0 8 ¢ w B,
_ meqroy o 8 8 = d
e gl E W gelis = 1 Ay |
By = 4 A 008 5T = NMD L8 |
A OOLF= xDD 4 5 v vigo S |
vw 0l = 4 A e w5 i 0 sror = Y Zg OV d Y ssDl
AR o By gV sso|2 __m:a.:m:u seqny g ol = 1323y e |1nd-ysnd
o qRIISg-gV-PIDIUaBD Ul uSRN T |\ e duio
M0 = S St R o, Ry et SRS e RTINS TR =8 VEsnls
AOOL = Wl %o e T el P T ey | il I opaiuey
by o= PN = 0l SN = o wurgls = 9 s B
MZZ = GIN| M9 /5 ¥ 00 0 = N vwoFey = “_ a5 ¢ usbuni|oLpg
A0Sy = st S Rl | KT IS U e =1 6ol =" Bz gy g -y
A9 = Pn| wu g 905 — — o = %Il Aoe=®n| _ | gt
M SsElL = N| L AlEY. vy st g0 0 =Pn| Aosz="n| wy.uus oo
sbugos | A 052 2 %8, eSO OUPUY| 7| agoid 0z
wawxow sinjosqy | A 05z = "nlvworFoss=" IDAON
OHOMZUBISD 0in|OSqY soy1dwin-y sso|) - qaLyeg-y-poIua | %5 F AE9="n 60914 19813

ROHREN 205




oozt i i,
>

4 50 ﬁ,:.uu
4d g0F9 = Mu
4d  1F0L = >

seoun}dRdD)
uapjizodny

Ty 4q 17 - Ty sjemnw

spiq piB paxy - 199 Fn

‘paijddp aq Abw 9ALIp ||} 1O} palinbau
oBn}|oA yndul ey} jJo %G/ ubyy eJow jou
‘oBDJ|OA |DPIOSNUIS YHM UBALIP Ajjusupbw
-1od UBYAA "dIsNW pub B210A YiM UuaAlIq
‘uaplom

uajiiysiaqn jypiu BunuuodssBupBuly uaydi|
-19pJ0jie BunianalssnD||OA 40} 48P Y% G/ us}
-1np Bunuupdssnulg ylw Bunienajssnoiennpg
19g “yIsay pun apoidg pw Bunianajssny
|044u0d jnoyym - Bunianaissny suyQ

2ISNW PUD BJ10A YHIM |044u0D)

FIsn pun ayppidg Hw Bunianayssny
UoWWod . wpsuiowab

A € /- @jpwixoiddo

soIq pIB paxy yim painsoay

Agz 03 ¥ L usssowag

vigo ="+

% v — €
M Ll 0 1l
vu 11Xz 80T §%
VW 9pxZ ST ST
A ;0L 0 8
oy 8 8
ALyl 911

|
[

co~o
% —

<
(\!N
[

(g
(|

(uoljpNuUIUOD)
(Bunzjosiiod)

0ceL
1813

sBulDs wnwixow
dpIIMZUBID

uoypiado |poIdA}
aplamsqaliag

DJOP |DISUSS
uapQ aulswab||y

adA|

206 ROHREN



Do 0L
By 0
A 00L
A 0SL
OW L
Yuw 00l
yw 0z
M €00
A 002
A 001
M §'L
A 052
Mgo>
A 0ZC
A 0SS

Il

I

Il

weq(oy,
v:um
Im\uD
+x=D
a
(7Y
?nﬁ:
)

8
Qm.wz
(z w3|
Dl

ﬂ_d

N

wajysAg sad

3d 000 > %1%

4d gpo'0 > 1%
44 ¥0'0 ¥81'0  ¥0'0 F8L'0 = b
94 0TVl TOFYL = s
48 90F I's . S0LF 1t mn FT
4d 90 Fil'e 90 .F I's 1=ATITAI,
4d' ftle'T Fox 10 BBy T KTAES
9di 70 ST ¢ L0 RGN o= ETETASS

|| waisAg | wajsAg

seoupyoodny) - uapjizodoy

v s S %) 4o Ajuo
sniq plab paxy o Ty Aq nD

vw s S % 10q 1nu B3 sepo Ny sjamw 20 (¢
5@ g of= **
‘porsad sad 9, (| ‘Xxow uolLINP Bs|ng
sw z'g = ¥,

‘apotiad Jauie Y 0| ‘xow Jenops|ndw] (;

Mz S PN+ uuem m g7 xow

oA =
(ZHW oot) %4
P9y =
(zHW oge) 4
B oog="""4
vitos 71
g = 1
AVW  Z—
AVW b2+
AVWSZl= S
vugoF
vwsl =
5089 = Ay
A 6+ n%:
Aoot="%n
wajsAg sad
paipey “dipul

1z18yab pyalipul

VW SLF
YW 00€
%SFAE9

5
In

]

-
N T WVWON OO

Iip
I, |
uld - Hus
8 saulinQ
8 9gR1O
|oAON
6 9°ld

o000

Sapoyind
ajoiodes yjm
opol} uim|

uspoyiny
uajuuaueb 1w
epolijeddoq
69

83
208813

ROHREN 207



®000|

4d py > eI,
4d 2o > 115/18,
soiq pl4b paxi ¥ o 2 751
19 P! amw_mm : 4d §'1F9L = o]
Fa s 4d €0 > G610 o 3%
39N d et oesd e o e
Ay sjepw 70 (1 4950 %2 ¢ SHFHE = 3
e SR [« SR V= o) e
swol = geo 12 G Lo B §0F Le = 2
e 0215 = E::om_ || wajsAg | waysAg
A OOl = V_WD seounydPdDY) - usjpjizRdDY
BW 50 = Auwm
CWIL = %w 3y
Vw5, = M_ 0 )
vuw sl = I = Y 7
e - O dorihs vizo> - Ig
viosz = il Y &£ =" Iig g
A0 = n+ AVYUSLF9=§
o, [ . 7 4
Ao = ®n- s B vuwzrs'g= °i o
AoOL = e « 5 0% = Ip
MG = N Aoot =" o
A 00 = oMD & waysAg Jod ulg - s POl UIME
N009. = n vu 105 9'0F9's = | X
waysAg Jed A Ol- 0 Uy | s i = | §Bsllino SpopHsdach
sBujo. oY L z 8y |#ISUePHRIPUL ) g egoi 0265
WNWIXDW 84n|0sqy oY 0z = "y [vwoeFoor =71 | anmoupy
oplemzuBI9) 84n|0sqy A 051 = In |%sFAE9 =" £ 0314 200613
sBulos wawixoy uoypiado |poidA] DIDP |DIBUBL) adAy

apIMZUID

ajlamsqalljag

uajnq 2ulawab||y

208 ROHREN




My 49 ¥n
Ty sjemiw 7n
so1q puB pexy

amouuD I
sw oL = AL,
Do 0/l = AN,
AOOL = Mn
oW1 = :wm
OW 50 = (1Y
S . %m_
viosz = M_
Boq =
A 00T = -
AOOL = n-
vw g, = oA
vw gl = m:
Mg = N
ADOE = ol
A009 = n

woysAg Jed
sBuljpus

WAWIXOW 94n|0sqy
8}18MZUBIS) 8)n|0sqyY

4d 20

4d -z
44 ¥'0 F 9
4d 1’0 7980
44 60 F §'¢
1] wayshg

118/134
II¥/I%,

Vi Vi

v'e
10 €0
60 §'e
| WoysAg

v'0

I

+H +H H
I
(6]

sooupnj1dodp?) - uaypjIzDdDY

YW 4G xouw
yuw |G utw
A 001+ 0SlL
BulAiiod
-jua1ind woalsAg
pua1ynjwods walsAg (q

Il

I

Nz | g Tdn |
YW ‘0 ‘xow HN_
N@l= = f

(62 a4 s R}

o 0C Yy

A 051 In

peyo|q s1 wajsAg

j1edseb weisAg (o

20

of

|

I

vizge> J)-
S = n
AVUE1F9=5
VWzFsg= "I
500z = 1
AosL ="n
waysAg sad

paipay "ipu

1z1ayeb pjalipul

VW 0z F 007 = ¥
%SEAE9="n

e
In |

urd - 4us

g seuno
§ 0goI9
INiDIUIN
L0214

—
o
N T WVNON

000

opoiJ} uim|

opotijjeddoq

20613

ROHREN 209



m ydozs > _:w\du é
iy piomttaiis %o
i 000
soouDnydRdRY) « udypizondo)y
My Ag Y0 - My sjeiu Y0 (| g9 e0o 18728
soiq plib pexy - 118 (| wrol = M
—yr sw xow  (A/VWSF

Do ST = 4 ‘porsed tad %q| ‘xow uoypinp esjng  (A/VYW S L= S o do)

g = o Yy swyxow  |VWie>Ip="" | D eddoy

A 00l = H,ED ‘epona sauld %0| ‘xow senopsindw| (; | YWSGLF " €6y g

A 00 = fw: st g[ “xow vuool = °| 1 g
OW | = (y Tm ‘porsed Jad 98| ‘XPw uoljpInp Bs|nd o1y =2y —0
BNS0 = oy sl gl xpw o 008 =T s g

vl = ‘opolia Joute %g| ‘xow senopsjndw| (| [A L5lt= i 5 4
vwoe = ———| Ao ="0n A :
Mo = R S 1owuy = "1 oasm=""n )z SR

AOSL = Yol ML = N vwool = ] ; s e
mso s coling  wmwe = WM conseraisedind FUSOR B e S e

AT = R DAL e W e e By FETTINIRY SR P
MSZ = N vu gl = OIS g = °n | wwsex L7E2BII00 ves/

Aooos = %0 | Jssyldwo v ssopp |y = ¥ | 7 9904D

A 006 = n qaLeg-y-piojuIg “4RISISA-IN (%STAEY = 'n 1PHO 10€L3
sBuUDI WawIxopW uoljp4ado |po1dA} DJOP [DIBUBL odA

ajIaMzZUBIS

ajlamsqalijag

uajpQ aurpwab||y

210 ROHREN



soiq p1b paxy
1893 18

nt
My Aq _ma
My sjemw ¥ 0
D G5l = TP,
ERCANES oy
Ay = Mg
OWST0 = &'y
swso = L'y
AOOL = :/._ubl
AOS = M:I
AO = N+
vu 5z = il
M0 = wwz
ASl = n
Aoy =  °%p
Me = N
Aolz = N
A OOy = o
sBuijou

wnwiIxow ajnjosqy
9JIeMZUBIS) 84n|0sqy

4d 71 -op EAI%
T B M L
dego > %9

4d 1’0 S
39 5GF g -
1d 0F5L = %

ww z'zg @ opisul ‘Buiusaids |PUIBIXS YHM
ww z'gz @-usuu| ‘Bunwiiypsqy Jolegnp jw
sooupyidpdD) - udipjizndoy

B0y = )%
A ey
oL = o
sil = o
v gg = I

oS = cx:.:.
oY LT = N
0S ni. n
ANW gl =
o m;n_ = t3+w
B0y =
= 'n
Aool = @

8pCil) SO PaOBUU0D)
1a)joypseb apou] sy

®

vw gl = |
5089 = i
A6 = Nma:
A9l = MM:
AO = on
A 06l = In

Joyijdwy « J9)IDISISA

wigos ! _-
o= 19/
o106 = N
AVWETF
AVW S9L= S
YW 0T
vuge =)
VW g0F
vwgl = %

B 089 =
>&+ =
A 091
A0 =
A 0L =

\

]
~
&0
=

)

|
2
=)

pebey:ipul
1z1ayeb pyeuipul

VWS F00s="71
%SFAE9 =N

43
s €6

3
4
A
6
A

o

N T WV ON®©

1
utd - Jus
9 seullnO
9 gD
JoAON
6001

o000

sioyl|dwp
pubng-spim 10}
epojusy
19)IDSI9A

-pupqiielg 40}
opojusg

8899
40813

ROHREN 211



£0iq n:ammw_owc 4d 00’0 > U155 jd gpgro > 1I¥/I%, é
: 3
sigphiah| A E0Z IE v fee L HE 000
d 90 F I 90 F L't = 2
o oandkpl e U_Q Wm M v\w 'oFs0=_ 3%
e . 4d z'0 F59'L 20 F5L = SEItAES
swz'o .xcc“‘m_uﬁ.u:wm || waishg | woysks G =
et off L S (Buiueaids |puUIBIXd JNOYLIM) SEOUDHODADY) (ZHW 002) 4
\_m:n.vn_‘.um_:a%: e (Bunuwaiypsqy @19¢np suyo) uajpjizodoy B0SZ =
mee S NN Ly bor,
UUBM ‘AA Z "XDW dZ (1 o 3f S el 3z Pl
= Emfcv: M §0 00 0 = 7 (ZHW 001) %
L -3 yw g6 = §'9 = | din = 3
AOOL = SR ‘ g = T iTeg & ALY L T $ %
Aol = <ty A Sy Al Q. = ﬂD = e
BWL = 7 G ot . mm_ Alvu zF Is ,
BNSD) = 7y . b 5 vy AVUSTI= S I g
ds = Foos
el “_ Jeytjdwp v sso|D <“ W_o+| ®| i sepoyind
43 i N q2142g-Y-PojuIT ‘Y IDISIA-IN <u e ) 7 | ewiodes yum
MU g = awnz \ i 3q :v_ € opoL; um|
A0Z = G .n-| ©Y L9 L gg = K. A6t el 8%
Aoll = SMHAVY Ly gE 63 = S| AoL="n Ip uepoyioy
ML= LN | YW £L Ly = T weishs aed | i S | in i (0
® 2
A 0ST = n A€ ST 4 = kwD Peioay Jipul | g souing | @PoMi|eddog
i st B B L i w |1z1040B prospuy g 0900
sBuipa Y é'¢ 1 — = e 3 — Q NOMN
wawixouw sinjosqy A 051 06 09 a0z N YW /lF5¢ee = | JRAON 881 3
Bldemzuals) olnjosqy JOXIW SALIPPY - JJNISIPSIW SABIPPY |%SFAE'9 = ' 6-991d 20
sBuiipl wowixoy uoypiado [po1dA] DIDpP |PIBULY) adAy
apIaMzuUIO apIaMsqalijag uapoq sutowab|jy

212 ROHREN




1 e e
B
jdg'izal =" 1%
seoupyidndp) . uaipjizodoy vu 1’0 >
(Ase-= T ®
sool= Iy
*9|qIss|wpoul 8105040y} s pup pub [ TAS H—m\uw_m
uea1ds oYy} SpROjIeA0 Bujunys eAlIdDAD) 9 == 1
“Bissp|nz jpiu  (AYWSTF
qIoysap isi pun siopiBuIpg sep Bunyso]  AVUPEL = S
5! oy . | cwodron, -1eqQ nz Lyay Bunyppiqiaqy sazodoy (i «H m nl_r bale 3
oY 0 = Ay %9 - = 1| vugs = i
A e 5 M 0g 0 = N| vwsl— i3
AT = ¥ va g 1T = @y ugl+ g ¢ |
sw oL = vl YU peT T = ® | vwool = " %y
vl = e Afgpitneniget 0L WOLad ines = Ty s epajied
vul 0z = ] o1 Gsee o= Pyi Ao ="n 2 ARUEAN
A 008 = NnD A oM_. i 8 paipay “1iput uld - HUS | -sBunysia]-4N
n
Mtz = Nwzu_.ﬂz A 052 % .nD ﬁN_wswm«u_w._:ucm 89 seullinO
MOz = N g sso)d ||nd-ysnd seqni 7 [y 80'0F g’ L =F1 | 899920 LSLL
A 00y = *n qoueg-g-pojuabag ut uaiyey 7 (%S FAL’9 ='n 19H0 19¢C 3
My Aq I
My sjemw 2 (|

ROHREN 213




ajIamMzuaI0)

ojI9MsqaLjag

‘sl g| = X¥U,
‘epoliag Jeule % gz ‘xow Jenopsindw| leg
Do Opz = PN, M 9L xow PN g1 xow BN
oY 0T = Uy | Bunyue|qy o|pjuoziioy elp Jnj 91yQIpuIslY (| Wuw 1’0 =
A 002 = ~Mia *9|qIssiWpDUl 810jelay; st puo plb A GE-= Fm2‘“«_
A 05T = L U88.3s 8y} SPOO|I8A0 Bulunys eAId DALY sool =Ty
A 05T = x“_m: | *Bissp|nz Jipiu g|oysep (S2 8 e n_w_
OW S0 = ly >a~_ 151 pun siey1BuIpS sep Bunisojiaqp 95 = 13/
BNl = a5 4 nz pyny Bunpniqieqn eAizodoy (| (AVW STF SI0A18D0J-A |
S e (g ———NVUYL = § o do) u1 sobojs
YW 022 = 9| % 9 = 1| vuwe'l— o eddoy uoioayep
N = %0 M 0g 0 = N | YWwg'l+ f6y g |pJuoZII0Y JO)
MSss = PN A® - 0 = WUl yuels LT y £ | ‘B'sepojued
A 00¢ = “n G = Uiy | vwgl— 5 19m0g
Aoy = % VW opbg g = e vwel g ¢
M =EENTEN VU peT g = I wwoot = 5 % useBupjduiy
M = ("N A = N atsr =y ~iits -yesuiaq uy
ML= %0 o g0 o= () Ao =¥n y ¢ | ueimsyueiqy
R Aoou = ®n| Aool="n oty -|ojuozLIoH
A 00y = A 0sT = N i aoen | W v iny gz
A 059 = |8A8| suo} jusupw.ad b epojuad
sBulod ‘g sso|d ‘||nd-ysnd seqn} g .«IN_W_;BIQMV_P__UW_‘ by seullinO -sBunysie-4N
WNWIXOW 8§n|osqy Bunianajssny-uopianng | 80'0F g L = | ¥¥ 29919
2IOMZUBIL) 8jNn|0sqQy ‘qa1449g-g-ppjusbag ul uaiyoy 7 1%SFAE9 =n 1RO 19¢C3
sBulyps wnwixopw uoypiedo |odidA] m DJOP |DIOUS) adAy

usjoQ audwab)|y

214 ROHREN



4d 'L > ®/L8,
T R - S
dgiFel = - B

seoupjdRdD)) .« udipjzDdDY

'Sw Q| xow (g
‘sesodund Buizijiqo;s 10}
| "ON p!46 o} peijddp st 860ij0A |043u0d D
Usym B ¢'c o4 peiiluifaq pinoys iy
‘OW 27 "xow = L3y 451 ueiniBianesg
sop Joqn Bunjabay yw usbunjjoys
-sBuniajsi|iqoig UOA Bunpuamie) Jajun
UCDJCO_D(\ 9|DjUOZII0OY DIp 4Ny 84YOoJpug S|y :
M £ = XPmEay
polsad dn-Bulypay epolp Jeisooq Buling
AN L= Xeur mmZ
©pOoIpJajso0g JOp J1eZZioyuy Jop PualyppA |
‘srig = xeu,
‘porsad sed Y zz ‘xow uopinp os|nd jy
ML xow EFFEN Mg xow BN
1UOlD8|jep |DjuUOZIIOY IO} 8qn} Jemod sy

ROHREN 215



4d 400 s b S
4d g0%9'C = i
4d AR L i e d000
44 1¥6%6 = > | ZHW 08l =
S (Butueauds |puUJBIXe INOYLIM) SEIUDIIRADT) ¢|me
Ty Aq ”mD (Bunwuipsqy aiegnp suyo) uajnjizodoy S
Ty sieuw ¥n ma>\<eqmrw
Do 08l = Spm_,\w: 5 60z = owmh
o1 0r = 3 Poimig oyl ="
V4 = o
o - t,“m: HW grl el - 951 29l o wa\M-
ATO9 e ST ; S > 0= L i
g d T = — 6
e - :__w_ Jdpavw £1 9L S8l 61 s 1= 1 oty g
Yu e .= = 44 Bl BV avlsl = ny (VYU YER= S o 4
vu 0g = _h_ B0z 05T 0 0 = W VW /0F9=") e
= o B P RN e g =) y S
TR 9% 99 gy [ g5 e fog | ooy = M i
ML = °N B oSSl S5 06l - 03l = ) g [PURACRE
AOBL = Mn| AVE ® 6l & % = = EAwL = g ¢ i
A OOy = °n VW g7 8 e Sy = A e e ioyie
My = N vw oL oL S€l Sl = o LABE= Pl wauus | plioagei
A0 = n T 008 088 089 OS5 = Ty | : O
Aoy = % A6t G gb = \30p  PRIBSYAIPUL | e saiing fpoing
sBuio. Al oL oL L = P #zio4eb paupuL | ¢ ogoig Ll
WAWIXDW B)nj0SqY A0 0 e w. n vwolssie =} IPAON
011oMZUBIS) B}n|0SqY A 06l 06l 06l 061 = In 1 %sFAE9=2n 69914 408C13
sBupos wowixopw uopiado jpoidA) D4DP |DIBUBS) adAy

apaMZUBID

aylomsqallyag

uajnq autewab||y

216 ROHREN



st g = X°U,
‘potsed sod % | ‘xpw
uoypinp as|nd
sl g = XEU,
‘epolia Jaula
% | ‘xow
Jenops|ndw| (;

Do 041 = TOUIOH,
A OSLF = v:w:
BN L = 23
vw ooy = T
W oy = _uv__
Ml - N
AgSl = i
AOS = n-
BN = N
A0ST = “n
AOSy = Sieg
waysAg Jad

sBuou

WAWIXOW 94n|0Sqy
alIoMZUB IS Bin|oSqy

id goop > 1915
4d--g0'g-->-1I%1%
4d 520 z0 = A%,
4d v'e oo = m+u+w\du
jd g2 gl = m+u+w]u
id g gl = 2%
n_Q w; m~_. = m+u+&\ﬁu
id sy 1y m+u+&\Mu
1| waysAg | waysAg

(Buluae1ds |DUISIXS {NOYLIM)
(Bunwuiypsqy 219¢nD 8uyo)
seoupnydndo) . udypjizodoy

osiou Joj Buipiow

PUD §1N112 8POISDI UL S/OW OO O Po4nspaw

Bunssodupypsnoy pun

I

apP /'S
T 00

I

Bun}|oYsapodsp) ul ZHW 00Z 1og uessawab (;

(14
bae

ap s =
(ZHW 02) 4
B 00T = e
vizo S 71—
oiseL="4
¢ =
Avw  g—
AW g+
ANVWOZ = S
VwzFog = "I
o 05¢ um”u
Ast =290
Aoot ="4n
waysAg sed

peibay [l pu}
1z19ysB pyauipul

VW SZFSr =
%S FAE'9 =

S
Iy
Is
Ip

i

)
Iy

1l
IIp
uld « HUS
6 SeuinO
69910
|PAON
6924d

— N T W ONDOO

o000

sopoyind
ajpindas yim
opoldy UIM]

uapoyioy
uajuuslieb yw
epoujjeddog

A4
J088c13

ROHREN 217



4d g00'0F 200 = %> gd ZoF1y = %
id g00Fss00 =¥\ gd gErg = 000
s | xow A%, 13d 00'0F €00 = VT (vw o =) %
soiq pub pexy  |4d 2e0'0 >3 1 yd g Fsyl = %
ARapL J9j9WDIP |DUJBUI WW Z'ZZ fPI9IYS
Loy @-uouu| ww Z'zg Fwaps
Dol = ol BUIUBBIDS |DUIBIXD YIM
A 00LF= awv__w: , Bunwiiypsqy J919gnD 4w
AOS = - e
Aszc =  ‘Inlidsoorievo= Y o4d gorse = %
vugs = A [4d z00% so0 =¥ ad zEm =
Mu ol = '3 |39 200F 00 = T tva oy = T 2 v pg =3 75
i cE - 1d 9e0'0 >/ ydgiFsyl = %o| o W3y | g 8
@ 09g = Ty By BuU9a1dS [DUIBIXS INOYHM | ) v g5 05— § =
SW 90 = Bunwiiypsqy eiegnp auyo VW 9'0FS Hum_ 5 w
s 27 =Ty ”Mu s90uD}1d0dDY) - udypjizodo}y Yuge = M_ 4 S oyt dwo
0= 5 0% = :
G><\,M Mo S x«mu >m.§moM _uam “ m puong-apim
5 7 _ 3q 10§ opojusy
A0 = Eu: BuIUBBIDS [DUIBIXS JNOYIIM A9 5] 's ¢
A 00y = L0 Bunw.iypsqy aiegnp suyo (; | N0 v ED 11 SERFITLICTN
i uw_ W5+ %+ %V %1% 7 xem, RELZ 0] wg-uis| -pungyoig
A owm M o S PoIDaYy 4IpUL | g sauiing inj @pojuayg
s sBuyp. ZHW 05T = Py [FRREIRIRY | geiem 88.L
WAWIXOW 84N|0SqY 5 sty = (ZHW ool * lvwoeTore =i IPAON
811OMZUBIS) BIN|0SqY 5 ool = %) |%sFAC9 = In 6014 401813
sBuijos wnwixopy uoypiedo [poIdA| DIDP |DIBUBY adAp

JIdIMZUBIH

ajlamsqaliyag

uaipqg autawab||y

218 RUHREN



ww z'4l @ opisul xmc_cwm:uﬂ |DULDIXD YiM
ww g'gl G-uauu| ‘Bunwaipsqy Ja18¢gnD jiw
sooupjdodon) - uajpjizodoy

W 14 ggo'p S TIPAIB;

, 4d-g'gFge =1 3000
| 19 G0T6E si=ryo i

, 49, 80FZ6: = 1y A0

# 4d goFze = 1P

|

W T«
| s 9
i gt = sapoyypa
uaqoy Biy1ozziny (L 3P oav 4
Yo §91 = AN, T ) g 24010das Yim
Aog = *9n vuorZ WP Ip g epoip uim|
g = 2 A= 08 ! uapoyioy
ywor = 8o [ woysAg sod Uld - H4S | usjuuaiseB yw
Sl Wﬁ.cohim ;mm| PoIDaY JIPUL | 7 squung | ePoIpIeddog
sBuyp. j2IsHED Bs b € 99219 9ZLS
WAWIXoW 84n|osqy vw 0og ‘P2 ¥| JngoruIw ;
BLBMZUBID) 04n|0SqY %SFAEY =N cood [S 106 VYV

ROHREN 219




4d

m%O V H\MU
4d 9'0F9'g = T

gd (‘1399 = 1 3%

/8

4d $0'0F2'0
> 4d ¢'0F ¢

/e,

®/3,

(Buluaauds [DUIBIXS JNOY}IM) seduDnydRdD)
(Bunwuiypsqy o1ognp auyo) uajpjizodo)y

@
000

S/2W 0001 O}
SHNDAID
10}D|[19S0
Py A, S/OW 008 o4
uonpoyijdwo 10} :8;9 pepunoib-plab
BunyJpisioA 40y (g 505z = 2% ut
B BERE (o} % sioyldwo Jy
ZHW 008 = :w Al Junys eALIPDADD - pPPRIGIeqn Alzodoy ;| VTS0 S I 6 g opoit JHA
Do §91 = "OUH, $HW.001 1 g = Gy
610 = Ly 95UDJINPUOD [DAINW JO B|Bud Bspyy  (A/YW 5T B 9 ZHW 0001 $!9
Aol = VIl 2001 = § 19q Heuieis sop jeyuimussoyy ( VY EF 15 URBUN{IRIRE
BWZL = = d ———— NV UEp), == dm } v -40JD}|1ZsO
MW 0z = L.uZ AWyl = dw VW g'0FZl=_"| p -3 ZHW 008 si9q
A0S = Nn- ywigl = | 5008 =Ty Bz Bunyjoys
YWz = | e vog = | Asr =2 o | |-stsoquemo ul
M T = °N| o vwazt e T At = FIn | Asgi= "IN | uy . yug | JOMDISIOA-IH
A0ST = *n 805 iy NigBlis= s T : epoli]
Aoww =  °n| orgs = &% popunosB-pup | POOSH HUPYL | gseuing | -iejewnzeg
sBuyios Aoz = *n w soyyidu gy SO MOUPL g ogoso 09813
wnawixpw OhD_Omﬁm( pailoxa-j|es .;_QX__\‘ u::—_ﬂﬁmwmmonﬂ.—ﬂ——_o YW OLFG591 = u_ |PAON

SHOMZUBIS) Binjosqy | BUIMIPSIS]|as JaPSIW ur JoyDisIoA-dH [%STAEY =N 6ood | $908 03

sBuypl wnwixopyy uoypiedo [po1dA] DOP |RIBUBY adAy

|PBIMZUBID

apamsqaljeg

usjng aupwab||y

220 ROHREN



sBuioi

WAWIXDW 84n|osqy

us|ppzUsIS)
ainjosqy [,
B0 = iy
A OOl = _Mm:
Ao = LT
BN 50 = 3
vw g = M_
Wz = N
Aok = L
A 0SS = n

4d ¢z
4d sz'0
4d /1

]

H/3,

H/e, 4d 5¢°0 I +3/%,
®/3, yd 'z e :L:MU
soounydDdp)) - uaipjizodoy

Il

Gl =
AVEg = S
vwol = %
B 052 uM_N_
Aoot ="In
paipay Jipul
1z1oyab yeuipul
ww g8 02 ¥

%0lFAE9=n

O ODw- o x OO
—N®OTWON

uld - 4us
g seullinQ
TN
1n4piutyy
£ 0344

J0[D[|1950
apou 4y

100((1Z50
epolil-4H

€06 O3

ROHREN 221



S¥Z 0E "OU OIS Jayog
S¥Z0€ "IN-'67 Bunssoy
$8140sS920Y - Joyaqnz

dgro= A%
u_Q v\m = E+Lﬂw\.ﬁu
u_Q (e u+x\5+uo

B o4 w Bujuesids |pusBiXd YiIm
B uo w Bunwuiysqy J191egnD jiw

4d g0 = 313,
1d g = e
4d z1'0 = A%
id g7 = ¥i2y g
Buiuse.ds |pUIBIXa JnOYIIM 6 4
Bunwiiysqy a19¢np suyo g
saoupydpdD) .« uajpjizodoy 1§
" A
Deggl = "IN (w00t 51 7n- ; :
NJ00L = mD B 00g = LELA 5
502 s = iy §9 = spoa|
SN €0 = g4 AVWSL = S| sopoupsg
MULgE - = 4~_/_ vuz =% 9s5N[PSUD
NUIEe: = = | Bosl =Ty -uepoliys|3
MTL = ‘N A00L = n epout 4HN
ASIL = “n 65 1801 D3
A0ST = OwD peioay “Jipui 85 0801 D3 spolil-4HN
sBuyyou 1z19yab pyauipul saul|inQ O_. Um
wnwixXow a4n|osqy Yw gzl »d u_ 2geio FM
ajlomMzuals) ain|osqy AE9 = In g utuqgng OMO_. Um
sBulios wnwixopy uoypiado |po1dA| DiPp |DIBUBL) 2dKy

|jI9Mzuai

aamsqalijag

uain auswab||y

222 ROHREN



sl 007 = x.na«

'porsediad %0 xowW
uoyoinp asnd
Xeuwr

s 00z = il
‘apoliay Jaula
%01 “xow

wNWIXoWw 84njosqy
9119MZUBIS) BIN|OSqY

4d 1o = V%
4d ¢’ = u\su
gd o = 1+,

Bujueads |DUISIXS NOYHIM
Bunuuiysqy 219gnp auyo
sooupydpdny) - udnjizRdDY

Janppsindw] (g

Uo 8— ful QOA:CV:
I = Ay
AOOL = i
vwool = (%
vuge = M_
Mu oy = N
BW 50 = ;3
AOE = n-
MZy = N
AO0Z = ’n
AOOy = %80
sBunu

B9 UV 2

*paisnlpp §| juasind apoun

pajonb ayi wIym yim peplaosd aq jsnw

B 08 "UlW panJ J04sISal 8POY|DD 8|gDIIDA Y
‘PAIM j||a4saBule wouisuspouy auagebob
-UD JOp WP {W ‘UaYSSNZIOA 5 (8 Ul UOA

pupisiopimuapoyny Jaioq|abal uia st s3 (|

P
ZHW
A

aP
apP
v
A

[}

(o}

A

yeo= 3)
0z = .4
£e = & 'n
oL = (zHW 0084
§'8 = (ZHW 009) 4
¢ = 5
oyl P> “n
05 = 0y
vz = 2%
0z = ®n

obpys Jamod ‘ol dwo 4HN
qaljaquajnispuy “1NIDISIDA-JHN

ap 5’0l =
(ZHW 008) 4

a6 =
(ZHW 0g9) 4
sopl = "%
09 ‘0>
AveEe = S
vusg = "
Aoyl 0"n
s o=y
vz = "4
Aoz ="

peiReyElpul
1z1ayaB pyalipul

VW GLF 092 = ¢
%SFAEY='n

B
D
6
6
}
}
6
A
6

— AN T WOVDNON®©OO

uld - JUs
8 soUIINO
8 2919
|oAON
6014

@
o000

SO 0001 ©4
p146 pepunoib
$104D| (1950
pup ssayl|dwn
10} 8pol}
Jamod 4HN

ZHW 0001

s1q Buny oY |
-SISDQJapID) ul
uai04p||1ZSO
pun Je3404s
-9 10} SpOII}
-sBunysie-4HN

9558
0108 D3

ROHREN 223



dgo = V%
d gg = "%
8 e = 115
d z= %

s9ouDnydRAD) + udpjizodDY

My 49 2n
Ty sjouw ?n (¢ 6 ¢
TN u1oB J82npsuUDI| D, .8 pepuno.B
000 e x:m BunyipysiaasBunysia-sBunboijiaqn [z 8 ¢ ps Ul
AOOLF = N B9 uy | 6 9 | Jayydwo 44N
oI0s = 7y S\ bl
)5 PUD JHA 404
vywos = wx_ gp s o2 P9p g6 = o ' ¥ apols} 1aMmoyd
Mwog = N Ayl ey~ VYR = S B¢
A O v 7 CN Y vuor = Yz Bunyjops
AT = iy vu 9 o I sy =M 6 | |-sisoqieuo ul
Mme = "N B oo = W A="n| uwg.yug| JeweiseA
AOOS = 0 Ko S0E = e X -4HN
AOSS = n A L= TN Louen anpur | % e | PUR dHA 8]
sBuyo. ZHW £22°°°S6L = o TR 0999919 [apouysBunysion
wnwixow 84n[0sqy Joyi|dwD PUDqapIM JHA |V /1 F 087 = | [oAON
8419MZUBIS) 84n[0SqY 193404s19APUDGURIG-JHA | %SF AE9 =N 60914 0208 O3
sBulins wnwixow uoyniado [poidA) DIDp |DJBUBS adAp

CIVEVIE JTESTS)

apamsqalljag

uajoQ aurawab||y

ROHREN

224



soiq p1ib paxy

umv«wD &
Ay 4q ¥

Ty sjemw 7

3 00z = a0,
AOOL = Wi
W 520 = (Pt
BW L = _%«
MW 00l = N
vw gl = m:
ASS = mDv
M 8T = .aZ
AOEE = n
wajsAg sad

sBuyou

WNWIXOW 94n|0sqy
8J10MZUB L) Bin|osqQy

4d  goo'o > 1713

1d 'oFpgo = 1"I%
L0 F 8T L0 F 8¢
€0 F 9l €0 F 9l
2’0 F8E'0 S0 FS¥'0
S0 F ST S50 ¥ §C
|| waysAg | waysAg

A,

saoupj1ondoy) - uanjizndpy

vi/o S
09 =
oA Ll e Ty
ANVW | F5'G=
yw g—
vyt
vwol = "
500z = 1y
Aosz ="
wajsAg sad

u_l
W

pejpey "Jipuj
1z1oyoab pyeaipul
vw 05102 ¥
%SFATI=IN

vuw gog P> ¥
%SFAE9=1n

Ty
11g
Iy
uld - NS
g seulinQO
809219
JoAON
6021

é
8
L
)
!
14
€
[4
L

000

sopoyjnd
ojpindes yim
opold} uimi 3y

uspoyipy
usjuualab jiw
epoly
-Jeddog-4H

L0Z9
S 108203

ROHREN 225



4d €0 F 51 €0F sl = ¥ @
d 5 b g el e Y
W zozve gorco - % O000
4d 5¢'0 F 9L g0 F 9L = 2 \
|| waysAg | waisAg
seoupyddoy) - usinjizodoy
soiq plb pexy = r e ) .
(LOE A
b | 3 N o=
= m>n_.13 <1onM_|
d seniw N (i L= o
AL ; i
_ ueqoy, BiLL =¥ -
u\o/ ww,— T o ) NYUO0 F i 8
_dsyj AIVUWZT = S 18
A08lL = u: vugl T Is 4
W S0 = (2| ; ® Ip ¢
i 3 vugol= |
O L = (T} - s j e
' 8 G008 = " sopoyind
ywg = | =% E 4
By 3 AOST=""N ejpindas YiM
Wi i = dss _ wajsAg sad =v_ € epol} UIMm
A 0L = uDl Ilg ¢ PO UIM]
Agss = i s peipeyipdy | - gy uspoyioy
M € = .mz 1z19yeb pyasipul uld + US| ysyuusieB yiw
AOgg = n | i ey ;
wajsAg sod i <_H_ oww Su I | gseulng | epolijeddog
sBuljo. \“m‘+>om‘_myp 8 9¢Qio 6819
WNWIXoWw ajnjosqy v 0og ' ¥ JPAON
oemZUBID) BInjosqY %SFALY=1n 604 | SC08 203
sBulyos wnwixow uoipiedo |poidA| { DIDP |DIBUBS SHT
|IaMZUBID 1

apiamsqalljag

udjng aulawab||y

226 ROHREN



Ajuo mx
$s04o0 doip eBpjjoA
Aq peonpoud w:
iBnazis

7y panp anu NG
Ay Aq 7n

My sjouw 7 (;

soiq p1ub paxy
380] 8

n L
5021 = °UON,
oA = iy
A 00CF = o
vu g = )
OW ST = :Mm
CWTT = 7y
WL = 17y
AS0 = "1y
ASS = n-
MZ1 = N
A OSE = e
A 009 = "n
wajsAg sad
sBuijous

WNWIXoW 84n|osqy
9J1oMZUBIL) Bin|osqy

3d 51’0 sl'o S 43,
4d £y L= 135
4d g0 wo = =2
3d 9 9L = %
|| WaisAS | weysAg
seoup}1dpdp) « udipjizndoy -
K1T—=="rF
w0z =
AY S
vizo S
B) §'09=
0oL = |
Avu g0— |
AVWSE0+ |
% ¥e'% oo - 3 NVE 9L =
5’99 UGSt silging = Al YREL0E
A RS TSR . g VRS R
oY LT 5L zt = MN_ A
o1 089  0ge 051 = D A0ST=""N |
BW L L L g ¥l waysAg sed
vuw gy'o 980 81l = M_ pajpay “Jipul
oy 00 00l Vi = 4 [1z18y06 pyauipul
A 0T 0T 0% = In =
waysAg Jad | v Omm cuW |
Jayljdwp pejdnod-edupisisey [\mm.ff\/‘om_ﬂa\
Bunyoyps Vw51 F00¢ =

-12)1D}JSISASPUDISIBPIM Ul JYIDISISA-IN

%sFAE9=1n

o

Iy
Ip
In

}

4
Iy

11p
Iy |
uld - Jus
g sauljinQ
89¢QI9
|OAON
6031d

N T W ON®OO

000

Siuoydosdiw
-uou ‘sepoyind
ajpindas yjm
epoll} UMl 1y

wioBujpy
‘uepoyiny
usjuusieb
Jlw spolly
-Jeddog-iN

£509
S €08 0013

ROHREN 227



4d gpo'0 > 1¥I% g4, SITEUI (163
d gy s AT RN O Sl e
Ty 4q 70 “a Mw R ¢ V) “a Mm _ IIu/ms, @eee
Tysjomw ?n | 40 gg =SFTI%  4d g9 = TIIIIT sJoy)|dwp
i woni Jd ¢ = Iu+eyg :EEMU puDQOpIM PUD
S ot 4d ¢’ = IU+SJ+IDVIIS, o0 = boe, sia)jdyjnw
o ¥ d Bujuaeids |DuUIBIXD JNOYJIM II 3 Aduanbayy
w o_ on.H,, Bunw.iipsqy a1egnp euyo &£ = ‘s1040j|1550
10°0 XU EA seoupyopdoy - uajopzodoy MYV EL = S D [|jom
Buiyjow ssiou o g SO T wugls = ol D puDq JHA
Bunssodubyasnoy 1eq (, ZHW 002 = } ‘Bunjjpypg-epodsn) AT H:U.T 10§ S4Hn041
il . : T al {241
55w = TN, | el oAy
AOST - = Lm: 11 waysAg Iy ¢ et
AOSL = N ot Is g JoYIRISIBA
WL = % 3 T 002 = § Ip ; |-pupqgiesg pun
vwoor = N g } 9 19LPDJ|OIAIBA
YW oy = meu: % Avuw/l = .aw el B -zuanbauy
AOSL = N TR A Iy ‘ua104p||1ZS0
AOS = “n- % pe = IIs ¢ 104 OIMOS
M LT = N vw §'9z gL = | ADE ="n oy 2 \p1osag-4HA
AOST = an o1 0l 00l = MN_ JULL Iy | |wi ueBunyoipg
A0Sy = n &3 00l 0] = _N_ paipay “ipu) uld - Yug | -epooso) 4ny
waysAg sod oY 8l 8l = 3 1210406 pasipul opol}
sBulyns T 089 oL = Ty T e uRaralilino -jeddoq-4H
WNWIXDW 84n|0sqy A 002 oE . - = A0 | ywgze'oo ¥ | 67 291D

9]18MZUBIL) BJn|OSqQy 11N211> ©podsDY) « BunjpPsapoIsDD AE9 = In joxea | 000C D23

sBulyos wnwixow uolpiedo |poidA} [Ile] o BTFEIVETS) adAy

apIBIMZUBIO aplomsqaLijag uajpq aurawaby|y

228 ROHREN



Ty Aq?n

Ty sjesnw 7
3102412 9pOISDD

ul peJnsoaw
Bunjjoypg-epodsn)
ul uassoweb

z

70 = TV
o i AR 119/11%,
Jdi T = suj + 118/11%,
1d g9 — WIS/,
3d 0 = 12/1%,
1d oy = SUAIVIT
1d g5 = TWHIVII,

Bujueelds |puIBIXe JNOYHM
Bunwujpsqy esegnp suyo
seounypndn) « uanjizndoy

¢ uid
04 pajoeuuod | Ulg
uepungJaA
€ pun | yus
o 2
AOTLt =
(11 waisAg) TV
A0S =
() waysAg) A
BNS0 = Ly
vuw ooy = b
g w
AOSL = le
A0S = sD:
M ST = xZ
A0SCT = n
AOSy = 2%
waysAg sed
sBuijous

WNWIXoWw 8jn|osqy
8jloMzua15) 8Jnjosqy |

+
[ [}
e slo= 7 oL O = ¥
BI00L L= ¥ TO¥ 00L= M_x
B100l o0l = 4 A0l 06l = *n

1102412 8pO2SD)) - BuN}DYPSIPOISDD)

ap oy =
(z (ZHW )
B 00 by
g = "
AVW Oz = S
vwsg = %
s 0oy =_ T
A9'8 =290+
AooL ="n
11 waysAg
ap oy =
(z (ZHW 002] 4
Y80 =
(L ZHW oﬁ.,H_
& 05¢="%1
og =1
NVwoL = S
vwsg = %
B 068 nuu_m
A9'8 ="+
Aoot ="1n
| waysAg
paiosy “J1pu
1z19yoeB pjauipul

wuw 0gg 03 3|
|%sF Ag'9=1n

Ip
:u_
11
IIp

}

sy Y

Iy

16

Iy

uld - Jus
g SOUINNO
829219
|OAON
60214

— N T WONO®DO

@
o000

sJayl|dwun
puog-epim
‘s104Dj|1250
‘s§ndad
©po2sDd

10} p1iB puo
epoun usom}
-eq Bulueaids
|ousaul

YiIm | weysAs
sopoyind
ojpipdas yiim
epoL} uImM|

UJeYIDISISA
<pungiieig
‘uaJoip||izsQ
‘ueBuny|oydg
-9po2sD)
Aaas
-uapoJjnapN
W | waysAg
uspoyioy
uajuualab jiw
epolsjeddog

0018 203

ROHREN 229



SULL ¥
A0S > Aldp 100 > L3138 _ bov, éee
uoup|NPOW WnY o} } Le/Ls G o
4d 100 > 2 0 2
UOI}DISPISUOD YHIM = : L3/d%, ;
Aog > MO ma 8 2 e 5A05e = ¥
uoHb|npowWNIg 4d 0200 > 2 WALERAS
0 WPISPOY W (¢ | 9d gL = B/ AVUEL =, 8
so1q p116 pexy 3d zigo > Y% yd g = ¥9 vwiFee HN&._ /oW 002 o4
1807 18 . 180) 8 el ® W e, ivw g'zF0l =" soyrjdwo
n ni| 44 g = 5" 1yd gl = > i
—_— . 9 ’ o Y DUUBJUD Ul
/3 Jdi pgist = ? 9 ET . = - A 53 Joxiw
A 0OLF = (z n apojuag apoui] AOSL=""N i
o L3 g _® :epojuad
o 1y S e mz seoupydodoy) « udypyIZOdDY AOLL= "N 1
BN S0 = s { apojuay 6 ¢ Joioj|12s0
ywsgl = v__ Lp 8 :opoLy
A= (4 . Q=1 g 4 apojuad
M0 = N o 4 ,
Al 4] AV L1 F o [epoid} 4y
A0Sl = n , 5 19, |\/vid 66 = e !
A0S = 34 | AW Sy = Num BY 001 = Sz AY w»m =S } S J
T = | vw sz = o B TR L wammwﬂm
A0ST = °n hos w‘w - 130280 ! A6l = ﬁD «e w_m+| L : Hnm .:w:“_m?( ut
apojuay AET = n A 06l = n T3 I b b el
/1 aBpys Joxiw SO 9pojuay AE- = aD lg z .‘_mzuu:z,
A om:HH ?MmD 2JnsysIy S|D 2pojuay AOOL= "N Ly | fepojuag
OW 50 = (7Y apouy uld . 104D[|1ZSO
b ’ 19 bt 'd - Hlis 4
vu st = 1| Alvu 58 = S BioL = % {5 mem— tepoti]
M &k aZ Lt e 9280 _ e ® K ,_N_m;mmt_mh%_.h. e e g et
Astl = ol Asy = W0 A gg) =i In | L9099 [epolL-4H
A 0SC = n 4040|1550 SD 9pol] | YW 08g 03 °| 1RAON
opo] 1040]11250 $10 9polL (% STAE9 =0 ¢oo14 | 0208 403
sBuljol WwaWIXDW uopiedo |po1dA) Djpp [DIBUSY adAy

3amzual

apIamsqaliyag

uajoq 2ulawab|y

230 ROHREN



Ty Aq ®n

4d g
4d gy'|
4d g/

$20UD}IdDDADY) « udypjizodoy

000

Ty spemw 0 (¢ |

B ¢
Ty sjemw *n (@ | 4 6 g
spiq Utmnmmuc | — / |sa1ddns Jamod
ot b o D 9 paj|joljuod
_ weqroy, | ; } 5 A||po1uoipsle
UM MMMIH o4 4 9'e = L y ¥ 104 ©pOLL}
+H uD | >\<E|§ o2 ,mm 3 € Jemod Jy
OW | — xxu | YWOEF0SL= "1 = &
SW 10 = (7Y o8 =1y o eipiabzioN
v 1 ) dsy ©q L
I v__ 7 ASLl=""t1N uld - HUS o4|oBalsh
yw om: = o | f paipay “Jipul psiuodpyele
M 10 = °N | «N_mzmuim‘_._vc._ gl seulinO in} apoiyy
A0Sl = IE T ELRGQID | sBungsie-dN
ML = mZ i v 8000 ¥ IPAON
AOOE = n |%sTAE9 =T 604 | 0008 A3
|
T3 49 _

ROHREN 231



4d 200
4d £00'0

d ¥ 7 ®
Wi, - el me
4d foF1's =
seoupj1o0dp) - UdjDjIZzOdDY

e/18,

Vi VI

1 1 =WHI%%

@eeeﬂ

Y€ = :co—ou
vizos -
‘0o !
solq pub paxy S, onE\Num
sedLa ) (o et
My Aq 13, >\<“ _.+w £=S
Sy sjomw _wD l v n‘0| g 6
vuso+ % o
Do 021 = NN, vusz = e
Bags = il v g P2
AN = T ¢ uid o} padsuuod | ulyg vuws'i+ ) s
A ool = aFg UBPUNGJIOA § HUS Jw | yug (| YWOL = Fl
y 13y s plirk L St Ny 3oy
OW S0 = (¢
oW1 = %y vusz o @) Aou="0 iy 3
g om e vuoL e B A0 = M: o
18 i =
% i Al 0.4 B o T
w = . g »
<>> Mvww = 2! AQ = - q | PeIeYPULL] Lisaliiing epoiuad J1/33
= e _  ®ag |1z1eyeB pyesipuy agos
A0SZT = n Ao = n 6 29010 | epojuagd-47/4H
MLl = N seyyiduio 41/4y | vwsg oo ¥ IPAON
AOST = *n sopisIoA-4Z/iH |%SFAED =10 6 0o1d 008 43
sBuyns wnwixow uoipiado joo1dA} DJDp |DIBUBS) adAy

PIMZUIG

apamsqaLyag

usjnQ sutawab|y

232 ROHREN



ywo9 = Ay > A0ST = In oWt = %y Ag'9D2 0 opojuad Jy
MZ0 = NwZ opoup E_um_um::ouum W L = Ly W Sy 6 seulling
A0 = Ll opousy  owglL = | YHOE= Tl 69900 | epojuay-iN
ML = M.z epouyun’8  BWeEo = ¥ | vwoozod |oAON
A0S = N | teipysab spouy sy Aoz = Y Ag9 ='n 6091 08 43
d 0 S s, 4d Z'0F6°L % éeeg_
dzo0 S "% yd yoFsy %
saoun}POdDY) « uajojizodoy
4 - oig = :oMWW
e Emm%mﬁ " g uid o papauuod [uyy  (BAL = 4
Ty 4q o0 < USPUNGIOA £ IS HW LIS L | wiig S T 55
— TS
My sjemuw 0 ao“ommzwwum % g
A T =3
Do 021 = "N AV 138 = S i
sroz = Wiy vu 9'0Fe="7 L g
ADY = Vin vuzFzl="1 b
NooL = T sogL=_"y sioy1dwo
o 73q D€ Y|
ON S0 = n..um A0 = n&D 6 7 | puog-epim 1o}
OW L = ?Em A == wnD 4E7E opojuad 41/43
AOE = v—Dl A0l = n uid - H14S
o o—\ W 4] | PoIDOYrIIPUIT » setinG” | - chmw_hmw._ﬁ‘_.ww
sty = 2o HziayaB pyaiput agol i, 2.
AOST = % ! 6 24210 | apojuag-4zZ/4H
M AT, = N vuw 6gz '02 ¥ |oAON
A0ST = n %sFAE9="n 60914 C08 43

ROHREN 233



L3 ' b1 3 E 4
oWE = 3 GASL = 3 pojolz = A |00 woage=: 1y
i 18 : Iz 25q i
ywo = el B e NV - oL AoL= 00 sz
M0 = < N S T L 6 |
A0 = g1 owzo = T @iz - | AOT = N g -yus
M L = N A0ST = n OW L = 434 . epojuad Jy
A0S = ¥ | epoun o) peissuuos 6 BW1 = Ly N.MmMVM; o“__vcc__ 6 SRUIINO
sBuod opoLl} sy TN Sl = y s ;‘&‘n 629010 opojusd-4N
wawixpw a4n|osqy opouy up °6 OW €0 = By |l wwozroo |oAON
119MZUBIS) 84N|0SAY | 434[DYsaB 2poL] Sy Aoz = In [%sFAg9=1n 6ooid | S¥0843
id zo0'0 > M5 d 9 = %
4d 00 > % d gy = %
Ajuo _.wm sooupidpdo) « uadjpjizodo)
ss01o0 doup a60}|0A 0 = 13728y
5ol oz =8| 1
Z
ANVWE =_§ z
_um Ypanp Janu :wD ( N Vv g5'0= % 6 g
MZ0>"N %90 = . g w9 8. ¢
wqoy, | ep= B0 Az =20 8
Do 0zt = "ML wpopie e L A BV == T 1S
oA 0C = W__\\wm L0 B R Wp=TP"n1y] e ey iy
Ao0L = n GIFL =~ ~ N BRI = AL Lo % X% 1 lonionulic st
ON & = .l A GOWloo ety VLD = o el R
B OL =k JON L el N0 3P0 - || Ppeipey uipul 6 |
BWE = 3| ovwzo = Y% vz = Ty imeyebpeupur|  uig-yus ¥08 43
sBuliDJ WNWIXDW uolpiedo [PaIdAf DO |DIBUBS odAy

EIWEVVATENTS)

ajiamsqgalijag

uajp auldwebj|y

234 ROHREN



¢ uid o} pajoouuod | uld

A

6
USPUNGIRA € IS HUW | JUS ( 4
Jo 021 = A s (N s s PODO)
& . 0o0ta bt Z
IR = Ay B =0 8B = i e s
' . bae e 9
A OOLT = n B rmoqnd e Hovwor = ssoy1|d
el D e 4 S 1oyt dwo
SN Sl = (¢ AVW $90°0 §'9 P2 S S0zl = Ty NGRS
S0 S oW s 580 © M| uyg =%y | .
i i e o2 _¢3 Y € | eposuad 4|/4y
g 18 | yu — §'c ‘o I A0 =% lg 0}nd 9joWs,
AT 13 vu o oL > Tl pqg = - A 2
a B, L3 q %
e - o) qn & sy § vl N="01 wd-yps|  Jompisien
(] mw ulw 28 \ & = mmD | peibey Jipu skl -pupgiialg 1ny
MS0 = N S e lzeuaBisinui| e wilas | PONASIEE
A QST = “n A 002 B NS NS o] (Ol egels) 2i0q|aBay
Mz = N soyydwo 41/4y | v 58200 I [oAON
AOST = n 1DISIBA-Z/4H | %SFAE9 =N 600y | S508d43
Ajuo _um 4d ' 3 TERE i _ 7 @
2000 > > 4d §0F§'s = 2|
mmo\“uc doup mmaobp_m; id 900 > ®/L3, 1dgoTey = 9, @eeg
9 Uwu:_u”um:mnh saouniondn) - udipjizodoy ,_
3y (panp anu Baa T S S e | 17 _m\mm_n
MZ0>"N (| | swez =Y
£ m;\m AIVW ¥'0F
B30/ = OO | V>,\<EN = s '6 4
B100 = My | %90 = | vwsiox % g
N | Ay =%y | yuoo = B g
B~ ~ .l | PR o oo %90 = 7 vu L0F s 9
sWwor = vw 580 = I Ay =310 =9 Pg

ROHREN 235



& A W 9% s =%s=13"n ’ ®
Ajuo ™7y Ppoy g8l 08l 0l OSL = Al yii'oS |-
s50100 doup mmo:%> VW 'L 60 S0 S50 = A, g = 1B/23y eeee
Aq psanpoud : n %, %% <L¢' "C¢ (T = —Mz BWST = _m
% ez oA 089 089 089 089 = gl VYU '0F :
IPpapanu AL BW L L L. L = QJIMvwe = s it
tueqpy.| 01 R 0 0= 0@ = | VUSSR B8
Do 04 = wie| A 00E 0T 00z Q0L = In| vugo =% Sl
BY0c, = 3 . now. | Ywgo— 02d
A00L = R Ay 05 o & =%5=A"""N| ywyo+ y g
WL = ( _um Py w_u— N—._. wo.- G6 = v_> vyuwze = .w_ 4y
OW € By o YW Gy'Z S0¢C S9°L _\ = v__ coowumv_m ¥ ¢
Mo NFTg | 0Lt AL R L a2 | Aot =9 sz
SWOlL = Gy 0ge 0Oee 0Oee oge = \NMx K= L
MzZo> N Py | T 0e 06 06E O = Q| Aosg= "n ugedns | SPRedY
vuoe = | ©1 00l 00l oOL OOl = 3 ek
MzZ0o = | A og o0sz 00z 00l = 9 | Ppeweyuipul | gsouing | OPOIUed-IN
T8 1z10yaBb yyauipul o
A00Z = n s9y1|dwp pa|dnod-aoubisisay ’ 8 9geIo 1979
M L = MZ Bunj|DYSIIYIDISISASPUDISIAPIM Ul | YW 00z D2 ¥ |DAON
A00E = n sopDisIoA-IN | %SFAEY =T 6004 | S$90843
. /8 pans D0, g
soiq ptb paxy 3 3 1 ,::..uu 1 o.owm.n e oo
LEOTE be 4d 000 > > 4d90F/LL = > Pl e (uoypAuLuod)
by s NYUY L F59=$ (Bunzyosp04)
Ay Aq ¥ seounyddo) « uajojizodoy VU p0F
My spamw 10 vugz = S 508 43
sBuijol wawixopy uoyniado |po1dA) DJPp |DIBURD adAy

ajIamMzuaID

apamsqallag

uajpQq auldwab||y

236 ROUHREN



1d ss00'0 > /1%
4d g8
e S 0000
; uoy1opdD?) - ‘
Ay sjounw 2 (¢ etz IS
soiq p1ub paxt o HE:
U;mv _u_m 4 .
0k 5o = "%
Lo e Bl = £g
- Wiy (L ZHW op) 24 i .
= xb: A 005 = x [} :
e~ o) ANWSZL=_S s :
oWl = ("% e = ;
BWS0 = ‘% g uid o1 pereuuos Luy | YWZL = JI 4
T s uepuUNGURA g S PUN L yus (| AT : 4
A0S - Qm—wgl C e A 06 D _.x ’
M990 = 2N AlYW 290 §2L = S AO Zn 6 e
AOST = =N vw sz ozto= %1| Aooz= s: sl
Aws =  °Pn ASe - ='n S
MST = N B¢ vz . = Ty PRSI Lgseumag b
A0ST = € A oz =2p z18ye0 peu1puL | ¢ agos o
) oaD % > = [20) aioq|aboay
= : e WA N [VWSLF00E = |0AON
= | Ag9=1In 6014 0L08 43
d g I3
4d so0'0 > W% gd s00> ¥ ,WU

5 4d goFy=

seoupnjdodn) - udjojizndoy

4d §'0F§'S =

ROHREN 237



ADE =~ Pnl oy = :NMN_ A0 =Tl Asz="n 6 | | uiieypisien
M S'LZ chmn:sdz fASE..= £ mmc__u M M@N M QM ﬁ vw«omm_._ Jipuy uld - Hus mmcnwwwucwoh
Mz = LN Y 1nd-ysnd seqniz v $s0p ”Em:o PIBIPUL| gy souiino -sBunysiaf-4N
A 008 = 5 qauieg-gy  ‘weyidwosemod gy | yg'iod ¥ | 07 29QIO
A 0002 = “n| -iojuebeg usiyoy z qstueg-y-powua | Ag'9 = In 1PRO ve13
— ﬁtﬂ%«m%c 4d zZo S mu\_mu 4d g8 = %, éeeg
n O 2 ees ; £ 0, | vugl =53
—— 4dggo0 S 5 4d g9 = (B % iy
orog. = Wyl dwo S ¥ gd g5 = (‘B % | YWTO0> I
A OCLF= M seoupypodo) - usyopzodoy | A0 =N
sWS0 = L'y A= ]
BN S0 = Ly >MN81_ s «w %
BW L = Mum vu szl 0 6 wiine: PREEY EAAR LT
BWIL = 3 vu z0S5 0S5 g9 = | e 25 o ¢ o
vw oz = ol A O oL 0 = QN | vwzo s G Ly 1 Mol
AOOL = & AOl- 0 0 = N EeaAOlee= ) i ¢ i oc.%m_o
AW - - o o Vi = o | ARG 0 By @ 319polegh
P = (o PR Vig = yazad | NEe=CELN 's | 10401PS
A0S = n 4] (Va4 (144 - | AOSL= "N uldB YIS | oupsiucpyele
M1 = *N N 61 Ep, (e e T e E B
% 0O a: o s pes - «w_ peipay “sipul ¢ seuIIng 40y epoyday
1z1oyeb 1yeuipul
sBuyjos A el 051 = Mo Eal TR - gege0 SL6S
wnwixow eynjosqy payo|q uado vuw 0og 02 ¥| aniplutyw
8jlemzualis) ain|osqy {11edseb usyo %SFAE9 = *D m OO@ —.—m
sBulps wawIxppy uoypiedo |poidA) DIDP |DIBUBL) 2dAy
EISEVVATENTSY apamsqalijeg u3jnQ aulswabj|y

238 ROHREN




ity et e
u_Q L > u\ﬁ.wu
oL S ®E,
el pig DY 5
4d g's| oo 73

soounydRdb)
uajojizodoy

g SsD|> 10}
qaiiieg-g 404:(s

gy sso2

puD y SSD|D 40}
galiieg-gv -V 404 (z

uowwo2
wosutowab [,

25082 =
N Uiy
A OOl = A0
BNS = ey
BINLD =
Vw05l = Ay
Mg = By

A Sty = n

waq o,

MS9L
ATC =
(o} B

YW 125

VW 99%g
G 02T
AOQ
A 00F

= (%EN
MR
5 Ty

Mwmmmsa v:
= oM
= Ny
S 5

n
gy ssoj2

‘|Ind-ysnd u} sepoi}

SD pajaau

uod s8qni g

q314ag-gv-pl
-uaboag ui §o§pYs3eb

usapoid] s

M SE
AlZ =

BAY'E

YW G0

Yuw s
YW 56

YW §/5g
AQ
O 0l

[0 US4y

= (%SIN
(N 918

B,

d

*}8o8sne s
0z3

|
|

]

*}sagsne a_

I

0y

]

MO0l = .f_wz
AV'EL= Ezzﬁ:
Gl = 3
NF 2
s .emmwm:duu_
vupg = %
YU 16T =

.awwmw=ﬁ$_

YW 537 = _.M_
Aés- = o)
BOsL 0= o
AOOy = %:
A008 = £
g ssp|2

‘ljnd-ysnd saqni g
qaliyag-g
-pipjuabag ualiyoy 7

ASO . =

(Mw gg) #2190
ML = (%0N
ALg =N
oIz = NMN_.
Y gyl = ol
vuwool = .
ASEl-= n

] 13/23,
oist = N
ALY . §
vw gyl ="
vw 0oL =
Ase-=on
A§9E =N
A0 ="n

NMOTWOUON®

sioit|dwo
uoyp|npou
‘|1nd-ysnd
pup y ssp|>
sioytjdwo
Jomod 1o}
apojuad
Jamod 4y

19)JDisIBA
-suolR|NPOy
‘usBuny|pyds
-pojusbeg)
pun -{3ojuij

ROHREN 239



yusee =

TOEEE M = (%N
ugT = I mige = %y
VU g1 = A- = Ny
.amwwmcda_ VW 0Z1%g =
soiq plb paxy NILGYAG - o _oma_ FLossE)
WLBL (| AW = n - wwolig = 0 sioyl|dwo
———1 Apse = ®n  soepe-= Ty uoyo|npow
A0S = | Ao = % A0 ces 6 BP0 ‘lind-ysnd
opolly sy spiq piiB pexy UO1}D9UUOD SOOI} pup Yy ssojo
apou] s|y gy ssojd gy ssp|o siayi|dwo
_ waqpoy ‘|ind-ysnd seqn} g ‘lind-ysnd seqn} g S=c0k Jamod 1oy
iy I Bunyjopsuspouy ul 4 ey eROES
(o2 = uEm qoulag-gy qeuyeg-gy | O10C :«M.\uw.w_ 6 g samod 4y
A5 = ED -ppjuabag uaiyoy z  -pipjusbag uaiyoy z SL= ! ) 4
5y 00l = 3 SATINVUETEL =S % 9 J93{4DisI0A
vw gl = i M =1%SAN  MSL = (%8N vusTol = = o ¢ | -suoupinpop
ma = Ag'g=(N)3°1q A9 =NY0 lyw gz oot = ¥ L3 “uabuny|ops
*1s93sne 8 ’ e B I L4
| 518 = s oy = | BOSL= g -ipiuebsg
B = ERC S - ol yust = 1| Ao =2 y 7z | pun-y-pojuz
> § = QNJD <E N—_. = VA— <E ON— == .N_ > OVV = HQD ke _. ul ‘_mv_\_@bm‘_m>
3 5 R Z b i
L oo N = B RS = Tgad [ peweyuapu | U4 - ag%w%
MOS = N A0Sy = *n A0SE = ¥ [ZIPUOB PONPL | 7y souiinG | _spunisiot-dny
A 008 = cHD Y ssp|2 ‘seyijdwo somod 4y V61D J oy 991O
A 0091 = n qauieg-v-pojug | AE9 = In | oL iyois 9%L 13
sBuljpd wawixo d dA
i IXOW uoyoiado |poidA] DJDP |DJBUBY) odAy

|IIMZIUBI

sjlamsqallyag

uajoq suiswabl||y

240 ROHREN



dsio S W5
sdzro 5 '
4d g = 25
id por= %
soounyidndo) « uaypjizndoy
— 6
7z = 9% &y
soiq p1ibB poxy 5Y09 = _m 07
WA, Avusol= S| 8’5 9
weqroy, WG =) P sioyijdwo’
Jo 007 = i ] yHE = )y punqg-epim
OO0 - = By 4 AS'e==""n %8 104 apojuad
G> ot = _ Em A 00Z MMD Mm z 19MOg
e H p—M a8 "#D 8 . JOYIDISIBA
OW L = xm AO0Z= 'N uid - JuS Y0¥
WULOL - | -punqiielg
Mz = 34 peipey “ipul | z) seulinO ny epojuad
X osp L N iz19yaB pyauiputl | 7| agoin -sBunysie]
M6 = N vu 05902 ¥ |oAON
AT = *n Ag9 ='n 60214 €08 13
£250¢ ou pois  diD
G1Z 0E "Ou pOis jayog
£25 0 IN-"61
Bunsayoy | M 0EL = (%I N
§1z0g IN-61 Bunssoy | A gl = (N1
$9140s5820Y « JOYyagnz Y S8 = oy

ROHREN 241



4d
4d

S1'0
AN0]

4d ¥'0F 8

4d 9'0F¥'0L

Vi Vi

I8,
®/L8,
%5

85

seoupyoodp) - uaypjIzDADY

®
000

soiq plb poxy e 1828,
el 5109 = N
Ty Aq 7n AU g LF
Ty sieuw gy AVUOL = S =8
9 00z = U gy =2, > 1
oite = he 55 o
Hort. = A YU - p4 59 siayljdwp
OW 50 = (z ”mm_ MR =y } ¥ pung-epim
OGN L = (7 SOl = Ty A Joj epojuad
vuw Gy = NM_ A 00T = NmMD 6 ¢ J9MO
ML= ON Al =220 % |
At
>\\N MNNN & ﬁﬂ ﬁm:u@m: Hipul zLsaulino 10} epojued
sBuijps e C_m\__;nlm_l AR 21D -sBunysie
WOWIXOW 94n[0sqy v 05902 ¥ JoAON
8jlemzusig) 8in|osqy %SFAE9 =10 6.0°d S €08 13
sBuljpl WwNwWiXoW uoypiado |poIdA} DiPp |DIBUBS) sdAy

JamMzuaID

apIaMsqallag

uajoQ sudwab|y

242 - ROHREN



Do S¥T
G 02
A 05
O L
vuw 001
M ¥

M SLL
A 052
M 0L

A 0S¢

I

1

I

Il

I

uaqoy,
Ay
Mn

_.MN_

A

.ﬂzoum_sw 3

)

ZZ

4]
®

.
5 Z 2D

dd=gn. S W5
dgre S '
3di Tgl w2 %
i G

seoupyiondn) « udynjizodoy

¢ = B8y
iyl = N
ANVwolL = §
L vus uN”_
vwos = U
5 091 wum_m
Aozl = “%9n

vw 00203 ¥
Ag9 = In

Aot = "n |

Yid - JUS

peiEeli by ,vc_. seulnO
{z1oyeb pjauiput | 91 990

|PAON
69214

siaytdwo
pung-apim
104 epojuad
1omod

J9)ID|SIDA
spungieig
any spojuad
-sBunysia

708 13

ROHREN 243



@

4d 9 _ ®/L8,
dgze = % 000
495 = » S19A19294
s85uD}1oDdDY) - usyD}IZDADY e
= AL ul seBpis
uolsyap
|ojuoziioy
‘aoyljdwn
soiq plB paxy - Jso) B sopoYyiDd
My Aq B0 My sjemuw B pup punq
Dok = A0, pouad ted 9% zz "xpw odon | P Joyijdwo
5% 02 = Aliy uold8yep |pjuozZIIOY 10} aqny Jomod sy 2 Jind-ysnd
= X', , o 2 13 o eddoy
AOOLT = A3 sigl = } ‘epolie Jaule % gz "xpw vilp S - K Joj epojuad
SWZ0 = (¢ ¥y | Bunjue|qy o|pjuozIIOY BIP 0} IYQIPUT SV (1 | BY gL = Iy S5y g Jemod 4y
BWSo = ‘% — _ 1828, 7
5 ety ns 3 g 6 ; |uieBupydwi-g4
<>,M 00e = NwL M O i N >\HE mml o %6 9 |uj uoynisyus|qo
ooy .Uy Wil Sikz makz = «e No_ = a" e slescs
s -~ o VIl OHAE T RKD e e ] g PR gl
M ®@ e A 8L 0 B e SR g
e «Z & ve = vy A 00C = «D 6 z |pun-pupqjieig
ML = .w.D A il 5 —MD AOZ= "N s | ‘19YID}SIBA
» % = eaw A 00z — | pesy-upur | Uid-HuS| -PpIuebed
= : & . iz1eyeB jyeuipul any epojuad
sBuljos A 00g n | T SBUNO | _opinisi07-4N
wNWiXow ajnjosqy . g ssojd ‘||nd-ysnd seqn} g vzzl=4 09 8949 2
S1I8MZUBIL) BiN|0SqY > qaiyeg-g-ppiusboag ut uauyoy 7 (%SFAE9 =¥n | |pAouBoyy 0005 13
sBuyps wnwy o d dA
! IXDY uolypiado |poidA) DJDP |DJBUBE) odAy

CIVEVIVATENTS)

apiamsqalijag

usjnq audwab|y

244 ROHREN



mopoys jo yibue

eBup|uayopg (i

6} 0

I

Ay

An

Ty

5

urm g
xeu qm
™N
- n
woysAg Jod

I

ww z
(A

Yot 11q
= 113, 2190 1oq

yiBus| MOPDYs O BOUBJIBYIP "XDW
paIypsiajunuoBup|usyDPS XDW

ww oz 0
v 097095 8y "0eY
vuw §TgL UYL
OW 4 (4

A 00 91="-0
A 0 0
, (2] 0oy 00¥
| A 052 002

5 \ :n S ~n
= IIe, _I®
= jiam o]
<L T

118, _ 13
- 3 =1y
o v dD
o ey
= Th =9

Gl =
AVw | =
YW 8'g
AT

N QO ="(1
waysAg sed
epou]

I

I

L
um
u_
n
€

pajoay "1pul

1z18yeb pyeaipul

Ag9D

vuog = 1

vuw oo 0> ¥
Ag9 = n

3
NddD

uld - 4S
0L seuInO
0l 8geiD
|oAON
60314

-
— AN T W ON®©ON

uosipdwod
©60jy|0A 1o}
2qn} Jo4pdIpu|

p1e|biea
-sBunuundg
.wnz
eJyosebiazuy

108 WW1

ROHREN 245



S1Z0g "ou }ois joposg
§120g "4N-"67 Bunssoy
$811085820Y « JOYaqnz

A 052 - awf.«D
HS = 1
B09%C - = d
vu 099 = 24
N:009%g = HOHL
{nduj exoy)
BupBuiz-q
gy, = Ay
O e = 3
vuw 08¢ = b

A 0oy = HOML
jndui Jesuspuo)
Bupbuiz-n

= 0l

Iy ¢

= 8

ek 4

sis

Ip ¢

= =

v 00g < 4 | TN

AOZ = "N Yo

waysAg Jad ; L
payoay "aipul uld - HiS
1z10yab yeu1pul Zp seuIInO
ve oo ¥} | Tweweio
AE9 =In| oLy

$41N2412

©6D}|0A 10}

ojoindas yum
Jayoal
©ADM-||N4

jouBiasb

-1g|ddopieA
7 -sBunuupdg
| 403 ‘uepoyioy
usjuualyab yw
Jsipliple|s
-Bomiomz

0SLZ3

18|qnop |

o|qpyIns |
SOPOYIDd |

ueBun} DS |

sBuijos wnwixow
ENEVIVATEYTS)

uoypiado jooidA]
ajamsqaLjag

DJDP |DIBUBS)
uajpq sulawab|jy

adA)

246 ROHREN



YW Sgz 05 = |
A 055%Z 005xg =41
yu 052 = |
A 00§51 = b
ZH 0§ =}

jndul eyoyd
Bupbuig-jasso.q

]

S 21T 05%C Y
VwooL 05z = |
A 055z 00gxg="1""Ln
Mo = =
VW 05/ aq,:_
Aoost = T
ZH 05 = 4
jnduj Joj1opdp)
Bupbuiz-H

I

>>T &>

G
4
yuw

5%  Ozv 06e 0S¢ = n
(| Bl ) 0 0 = L'
[OTI 1 B P A
05z 0SZ... 0% .- 0S¢ ~ = )
0S92 009°%. 00p% 00eg = H21n
ZH 05 = }

induj exoyD « Bunbuig-jassoiq

0¥9 09 0y 0sE = n
00T SLIT STT 0T = N
09 0 0 0 = 9
09l 00 05z 05 = B
059X 005%z 00rT 00gxg = ¥°%ln

ZH 05 = §

induj Jo4opdo) « Bunbuiz-d

paipay “Jipul
1z1eyeB pjelipul
veLe ¥
AS =1n

b |
—N®O YT WVON©

uid - 4ug
59 seuINO
59 940ID
[XETo)

Ja14294
SADM-|[04

J9/\pHIPIS|)
-Bamiamz

veZO

ROHREN 247



‘L WI ©9s pjop |polupa]
*u0d ssp|b punob Aq snjpioddp 8y} ojuo pejunow si 8qni oyl
*9AJaSa4 JuswD|Yy SOY § W] YL

‘L WI eysis uajoq epsiupa]
*sesSNUOYSD|O) ususy!|YPsab uapl|puyaq

odAy
uoypzjuo}
aqn} o6nob
-WAN2DA

84yoy
-Jajowounw
-SUOHDSIUO|

0140y 1op uD sep sjeyiw 4Bjoyie Jnjpinddy eip ul @4yoy Jep noqui3 Sp seul|in®
*JJ0AJBSOIUSPDY Ule 4DY § W] °!d Sy 9999 S WI
odA}
sgrulw  ewy uolDzZIuoL
i dn-Buyjoey eqn} eBnD6
yug = ¥ $gup -WANJDA
Jua1INd UOHDINIDG yezzieyuy
wouissBunBiyng eJyoy
(lusaind mo|g) peivatjAjae Jsjpwounw
jzieyeB pyalip
(e)4piswouys vuw | = pouT -SUOI}DSIUO|
-uueiqyanq) A 002 = POYOAM 9 seul|inO
vuosg =} AO- = Av 0330 | 9y egeio LWI

sBulD WNWIXDW
apIaMZURID

uoypiedo joo1dA}
apamsqaljeg

DJOP |DJOULD)
uajnq aulswab||y

adAy

248 ROHREN



$9€ 0E "Ou Pojs
apouy 40} di|D
$9€0€ “IN-'B1
gnjypsuouapouy
Bijody ‘ndoung
$811085920Y - Joyaqnz

5o = N
My =

(A 000t < *ni To
Mg =

(A ooot S *n T
Mol =
(A 8va.:onD_ dZ
MSL =

(A 0098 S 112950 Ty
wuosl =
WosZ " Y
vw s/l =
nossS ~n Y
vwoog = &
A0s9l = HRiln
>80V =t thQwD

VW 052 00¢ 05¢ = )
AOOPL  000L 008 ‘D3 x5
B 002 002 002 - 3
4y g g = Ridio]
H ot ot ot = 9215,
A 09T Ozl ool pa MRl
AOSOUT  0%ZLT  osobg = TPPLIIRIln

saqny g - ueayoy z
day14o8s BADM-||N] . JapLIPIa|D)-Bamiomz
indut @joy?) - (zH 0§ = j) BubbBuiz-|assoiq

v 00z 052 = =3
A 0002 000l ‘D3 =n
5 002 00z = N
gy 8 = T5
A 0091°C 006 oo Hellp
A 0591 ez = TOPIHRILA

saqnyZ - ULIYOY g
18114284 BADM-||N] . JBUPLIYPIB|D)-Bamiamz

vw oot = 1oy = 15
A000Z '®> T A 009L°D 3oLy
so = WA os9L = 1IN,

49114081 BADM-J|DH - JSIPIPID|O-Bamul]
indut soydpdo) - (zH 0§ = §) BupBuiz-

S g uiw
awy} dn-wiom
Hezzie\uy
paipay Apdalip
1z18yab pauip
8poy4p2-9pIx0
apoyipN-pAXQO
vy o d
AsT = In

g seuIlinO
£ 99019
¥ s

FETITTREY]
SADM-§|DH

40JipLupia|c)
-Bomuig

ace o

s9nbaJ uo DIOP |DO1UYS) - B6DIUY JND UBIDQ BPSIUYPS |

9dA} uoypziuol 8qny 8BNDB-WNNIDA « BJYOY-ISJEWOUDWSUOHDSIUO|

8 Wi

ROHREN 249



6 do)

6 oddoy
T
8 = i
V ei-01%9 > I o 7 aqny
j % 95 = ol SETETNSTRETE|
Aywsl'o = 2408y A|42811 uld - BHS
i i U«Nh_mswm_rm\_nm ysoulin ot
. Ne- = b ‘.u\ L ._o_O -lojowoye|]
ATl = n A 0L = YwoQL o2 *| ly ®gQ1O
0 S Aol = At =1In p S eLLl
SBULDI WnWIXDW uoypiado |poidA] Djop |DIBUSS St
YT ENTS)

ajIamsqalijag

uajpq auldwab)|y

250 ROHREN



degt = %
@5upiondn?) - §ojizodoy

vi ooy = P
A oe = Pp
VW 057008 = 3

vi o ooy = P
A oe =-Pn
vu  sze = J

A gvre = In

vrioor = P
vwsze = 3
Ao = Pn
Ay = In

paipay Aljoaaip
1z18yeb patip

vu sze = ¥
AY =In

uld - Jus

bl SBUHINO
vl egeio
JPAON
69°ld

epoiq

000L VA

ROHREN 251



YT 0E "OU POIs 4apog
Lyg0g IN-"D7 Bunssoy
$9140sS9D0Y « Joyaqnz

Azl =

ATl -

VY 0-01%9
% SS
ANvw 810
yw $2'0
A &
A 0L
A oL

ruwnnnwv

peinay Ajpoelip RIS
8/ seullinQ
vuog ‘o2 ¥ 820910

AS'L = *n | [paouBoyy

sjua.Ind
[|pws AJoA

jo Buinsoaw
104 oqny
J9j9wWou9|3

2WOoNS
FEINVET]
Bunssayy

anz 81yos
-1ejowoulpye|]

000L ©A

sBuyps wowixow
apIaMZUBIO

uoljpiado |pd1dA|
ajlamsqalijag

DJDP |DIBUDS)

usinQ aulawab||y

adAy

252 ROHREN



ZHWN 0001 = }
A 0OLF = in
VW 50 =
vu g5 =
A S9E =

sBuijou
wnwixow ainjosqy
a1IoMZUBILS) 9in|0sqy

4d
4d
4d

90
80
v'0

A5
/D,
/P,

saoupyppdD) « usyRjIZDdDY

s 00 = oWl Bulnsosp - S 0g = J9NDPYaW (1

vuw 90
AV

WP
Pn

paipay "Jipul
1z19yaB pyeutpul
vuw 0§12 ¥
AL =10

I 7o
—_ANMOTWON

kg e

uld - BuS
g seuIlno
£9¢019
LD-O_C_E
L0914

epolp 43
epo1a-4H

eEvli

ROHREN 253



L3

Ajuo "%y

$s0.50 doup abBoj|0A

Aq peonpoud ED

1Bnazis
3
oy

I

BW 2T

BW S0

vw §'g

M 20
NGOl .=
M 90
AO0OL =

Il
& &
o o

I

Il

o~

5z

~
&0

panp anu 30

A

g
e i

*,0,, UO1}D2UUOD 8sDQ O} JusdDlpD st jop pat ey i

jujod pei

*Bul4pOd 9AI}ONPUOD |DUIDY
-X2 9yl Yi{IM JODJUOD 9)YDW O} q|Ng 8Y} PUNOID PUNOM S| Pud
‘aqn} oy ulyHm B puD j- O} PoIdEUUOD S| ,(0, SAIM [DUIWIS]

HURqPDUSq 0" YRIPYN|YSUY ISI pund J8j0y

*1B62jab usq|oy

-Us1yQy usp wa Bunuwluipsqy Jop Hw Bunpuiqisp Inz uegno
is1 pun 6 ‘}- uUD 24yQy Jop uisuu| wi {Bay| 0" HYDIpgN|YSuY

id 100 5 1'%
d y = &
qd o= 795

seoupnjidpdo?) « udipHzZODdDY

(AvroL =g
g =7n-
W\M/_ "m —m\mmi
BWP0 = 'Y
NVUTT = S
vugo =7
vuge = _a_
BWE =y
A =20
ASy = M:
Asy ="n

paipey Ajjoa4ip
1z19yab yalip

vw ol o2 ¥
AsTL='n

Jjung i0joy

g
4
w ‘tp " e
[
L

=0
spoa|
sepo.d9|]
ossn|YPsuD
-uspoJpel]l
61 seuljinQ
6l 89210
G uiugas

opojuad 4y
opojuad-4H

vavli

sBulin WAWIXDW
CISEVICIESTS)

uoypiado [potdAj
apamsqaljag

DIDP |DIBUSS
uapQq auidwab||y

adAy

254 ROHREN



Do-G91 = - ToAION,
A SEL = v_w:

BW 10 = 3
vuw g = Ay
AO = I

AOS = N_w:-

M §5°0 = SN
ASSL = n

A 009 = ONMD

M §9'L = Mz
A 00T = oo

A 009 = 'n

sBuyyoi

wnwIXpW ajn[osqy
alIeMZUBIL) Bin|0sqY

4d Pl 3/13,
d w0 S i3,
FE TN e A e L B
4d zs = (ywor="Tp wu
id 7T 8¢ = 5

(Butue@a.ds |DUISIX® YIM) $80UD4ODADD)
(Bunuuipsqy Ja1agnp jiw) udjpjizodoy

o1z = P
5I8 =
.Nz_zoo:w_
vilos “|-
AW 'S 9
s T:::m
AW Z'9 g's
= A ey
| SEBEN D
vu yrgo z
% 809
= 1 o g
Ll (s finas
il §~8
Az- uw: sy 7
AeL = 5 |
>ON— =N uld - HUS
vm«omﬁ— .._:u:_ N mw_.:::o
1z1ayeB pyalipul Z 99019
vugLFszi =7 | nouw
%OLFAE9="n L0914

apojuad 4y
9poiudd-4H

MSIV 9
v99s

ROHREN 255



*,0,, UOLDBUUOD BsD] O} JusdD|pD s jop pat ayy
*go §nd st 0, O4IM [DUIWID]

*HoquDUaq 0" YDIPYN|LPSUY IS] Hjund 4910y
‘uayiuypsabgo §si 0" 4YDIpgn|yPsuy

jujod ped
Pung Jejoy

_\.rnrb\v,\v
©

44 g0 5 W%
4d y'e = wu
4 8z =
(Buiuaa.ds [DUIBIXS {NOYIIM) S9OUDIODADD)
(Bunwiypsqy 949¢nD auyo) uajpjizodoy €5+
; 18/29 =
L et e il (
g : B ¥
wvssso— §| U ¢
Aipjuswow & BT
Bitezziny (, eS8, = ﬂnxvo:.h/_ vuseo= 2| b1
iR A0 = :o_n_m vu ‘s = ¥ h
= ey E SO
OW L = _.AN_ c\u m_wv - N&D >w~@|HmmD sppa|
yu g's - = oL <E 2o T ! AS'L9="1N | sepoipa|3 epojuad
AL Ve = g ASE= 0| essqwpsuo| ndino gy
»wm_ i :Num Ao = 23, |paivay Ajpauip | “UOPOIARI aphsiid
Meo = "N ASLH = ®n | 122490 PRAP | ) souiino -puz-IN
A 00l = W%n seyidwo yndino | yuwg oo fj | 6l 9¢RIO
A0S = “n soypisivApu3 | AL =7'n| g uwang TL9S
sBulos wnwixow uoypiado |paidAg D{Pp |PIBUBS adAy
apIaMZUAIO ajamsqalljag uajpQ aurawab||y

256 ROHREN



Jujod pes
4d y1 = d\Mu .u___:&;o.ox e
4d 41 = 2 T
9 g = 5 ?

(Bu1u©8aIdS |DUIBIXS JNOYIIM) seduURLIdRAD)
(Bunwiypsqy e49¢nD auyo) uaynjizodoy o

AOL = i
(wist="n’n e
§1 = 10 g
AIVW 9| = o o |
VUi e _ spoa|
W EE0l = | pe =0 | oaiSey
Ve 00T 0L, Tl gt "0 | el s
vuw 6 = g
5y ol = Ty peipayAppenp | -UepoIeld opoti 43y
i el = A _N_o:om PRP | 4 seuling opoiL-4H
vuw 0l = ) JoosQ | yw ozl ‘oo ¥ | 61 291D
G Ry sop|zso | ASTL='n| yuiwang L35

ROHREN 257




BWS = 1y
Vg o = e
M L0 = N
gy - " -Hp
MT0 = N
AO6 = “n

jujod peus

*40,, UO1}D9UUOD 85DQ O} jusdDIPD S| Jop ped 8yl Hund 140y

*BUIIDOD BAIIDINPUOD |DULB)
-¥8 8y} YIIM JODUOD @3YDW O} QNG Sy} PUNOID PUNOM SI pup
‘aqn} 8y} ulyym B pup j- 0} pajPauULOD S| ,0, @1IM |DuUlWIe]

‘Hoqpoueq ,,0” JYripgn|psuy st pjungd 1ejoy

*iBe|ab uaq|oy

-ualyoy usp wn Bunwuipsqy Jep jiw Bunpuiquep nz uagnp
Isi pun &5 '} uo Biyoy Jep ussuuj wi B8] 0" YRIPYN|YPSUY

3d 100 S /9

d oy = %

d g = %

s8dupidDPADY) « uaypjIZDdDY

54 SL i oo—m‘_
A g = (AvioL=§) _w:
YU g0 o = b
vu gl g0 - .
BW § 5 = R
A0 0 = 7N
A SO Sy = n
A S5 sy = 'n
Joyldwo 4y

1934DJSI9A-4H

€q ¢
> B4yt ¢
€7 = _m?m_: ig
OWI = w ‘tp
VUL = S g
VU 8y'0= ﬁ_ 45) z
o S el 5=
G 7= e
— 13q
“AQ-= NJD spoa|
ASL9= el | sepoipel3
NS = n essn|ypsun

paspayAjpeuip | “USPOIDS|3
1z1eyeb paaip 41 suUllInO

Ywes "od «l_t 6l ege1o

ASTL=n| guugng

8|

epojuad 4y
SpeIuaJei

8195

sBuljos wnwixopy
EIEVVATENTS)

uoypiedo jpoidA)
ajlamsqgallyag

DJOp [PIBUBS)
uajpq aurawsb||y

adA)

258 ROHREN



My Aq Y0
My semuw 0
Do So1 = "eAoN,
A 00LF = hn
sWzl = L%y
vu gL = e
ASS = Nm:-
M0 = 2N
Aoyl = “n
M L1l = N
A08L = “n
sBuljous

WAWIXOW 8{n|0sqy
211eMZUBIS) BiN|0sqY

4d €00
4d g'¢
4d p'y

=

3 0} Buiueeids |DUIBIXD YIIM
3 uo Bunuwuipsqy Jeiagnp jiw
se0uDnIdDdDY) « uaIDjIZDADY

wigo S Y-
v ooz S
A6-= "%
o051 2 Ny
AW Z' LTS

Vi

S
YW ZLFS'T
YW §TF5L
= ._wh
agool= o
voo = Ny
Aozl =%%4n
A0 = g
Aozt = "I

jutod pal
Hung 1940y

—
N T WOoN

‘5

o |
sppa|
$9P0.J08|]
9sSN|PSUD

pajoey "J1pul
1z19yab pyalipul

vuw 00z 3 ¥
%0LF AE'9=7n

-UapOoIIYS|]
(g SPUIinG
12 89Q1D
ulwgng

seoupy1dndnd
Mo|
apojuad JHA

uajpjizodoy
obujieb
opojuad-JHA

[AV74]

ROHREN 259



jujod pai
4d €00 = %85 | ung 1ejoy @ea
A i, R _..av.Oa 0
4d soFgy = H
3 O} BulUBAIDS |DUIDIXD YIIM j“ hW..\.uH
3 uo Bunwaiypsqy 191agnD Jiw | ke
seounydndp) - uaypjizodoy fhld..
e
Y spesw U0 -
- V\D L i om]V $
mro = PN we=""m7 5
ML = N | MR 1 Y9
sBuiyns SA0SL < Y 5 S
wnwixow ubisag AIVUB0F §=S } v
UB|OPZUSIE)-ZUDIB|O] yuw ouo ¥ - } €
uaqoy VA gc= .—u_ Nm 4
D8 070 = o vwTss =" o |
A 00ZF = M_WD Mool = spoa| | seoupbjdpdod
OWZL = 1 u_m [ G002 = NM“& sapouyo9|] Mo|
vuw 6’91 = i , AL = SD essn|ypsup | epojuad JHA
ASS = Nmnu A= -1 -uap
A ) pejoay “Jipul -oJpie|3 usipiizodoy
Asit = n z|8yeb w‘_._ L. obii1e8
sBuijos 121940 PBAIPUL | 1z seuiino epojusd-4HA
WAWIXOW 8jn|osqy vuwooz = ¥ | l2egeio
oH1eMZURID BIN[OSqY | %o1FAe9=?n | uiwagns | M TOLS
sBuyol wawixow | uoypiado [po1dA} DJPp |pIBUBS A
EIVEVITENTS) _ °dAL

EIVEVRLETRIET: |

usyp( aulowab||y

260 ROHREN



Ty 49 20
My sjeniw 7

UO mQ— 32 :o.:ov:

A 00LF = hn
BW L = :w«
vu g = 5!

ASS = n-
W gz = M_
MEE = N

ASie = “n

sBuypu

WAWIXOW 84n|osqy
8j1eMZUBIS) Bin|0sqY

adi g = %%
gd-z0 = %
4o o'z = 95

Buluae.ds [DUIBIXD JNOYLIM
Bunw.iypsqy 81e¢gnp suyo
seoun}idpdp) - uayojizodoy

viL 53
v oo_M =
ns'e-="n"
g = "
AW LFS = S
W g'eF9'6="1
aoool= 1o
B0 = ﬁf
Aoet = *In
pajoey Jipul

1z19yaB padipul

v 00z P2 ¥
%0LF AE'9=n

juiod pai
ung 18j0y

Ols._u- O x
—_— ™M WO

spoa|
$9p04Id8|]
2sSN|YPSUD
-uspo4pye|3
1z seulino
12 29219
ulwgng

Jo1dijjnw
Aduenbaiy
D sspo ut
Jayt|dwo
10JD||1950
epoli 4HN

19UPD}|9IAI0A
-zuanbeuty
qalieg-D
J944D4sI9A-4H
Jo4p||1ZsQ
Opoli-4HN

€0LS

ROHREN 261



My Aq ¥n
My sjeumw #n (
M sl = "N
sBuipy

wowixow ubisaqg
U8}ppPzZULI)-ZUDIa|0]

5o 022 = nm;_ov:
A 00ZF = A
BWZIL = 02y
vu g’ = 2
vwgl = i
A 00 = n
sBuypu

wnwixouw |injosqy
9j1oMzusIg) 8injosqy

4d g'0F¢’l
4d 2’07580
4d 9'0%9'C
Bujuee.os |cusaixa

= o}
= b)
mnoyiim

Bunwiiypsqy s19¢no auyo
s90uDJIODAD)) - udIB}IZDADY

jujod pals
jung J9i0y

PLP 0060

0

Y D

Bl
spoa|
sapo4jo8|3
ossn|YPSUD

ANM T Vo

vigs S
(AS's-="m"
wvigo S 3-
g = o
ANVULOFS=§
VW I'ZFp6="]
oL = 1o
soe = Ny
Al ="In
paioey “Jipul

1z1eyeb pjalipul

v 00z ‘02 ¥
%0LF AE'9="n

-uapouye|3z
Lgseutno
12 9219
ujugng

00|

D sspj2 ul
Joyldun
104D|[1250

spowy 4HN

J91PDJ|1AIBA
-zuenbauy
qelieg-p ul
JoYIDISIOA-4H
104D||1Z5Q
opolai-JHf}

AM €0LS

SBulos wawIxoW
apIamzuaI

uoyoiado |ooidA |
aplamsqalijag

DJDP |DIBUBS)

uajo(q aulawab|jy

adAp

262 ROHREN



Ty 499
Ay sjemuw 20 (
Do S91 = U,
A 00LF = n
BW Tl = :.,wm
ASS = n-
v g9 = ﬂ.__
ML = "N
ASEZ = n
sBulou

WAWIXOW 8jn|osqy
O«LO\SNCQ\_O Ohb_Ownu(

3d 80
49 €%
4d /e

]

/3,

3 0} BujuDBIDS [DUIBIXD YIIM
3 up Bunwapsqy J81egnp Hiw
seoup}ondp)) - uapjizndoy

\uiod paJ
nung Jejoy

b’bb)\v

i

viso S %1
<~: oom_wv = %-g
AS'9-="N1"1 B
0L = " pig
NVW 0Ty =S 1T
YW LFT =1 o |
pmoool= o sppa|
5005 = s“u - el ¥IRETE |
A0ST = "N | essnypsup
pejooy “aipuy | ~UePOIHRI3
(210400 AP | 17 suing
v ooz 00 31 | 1299919
1%01F Ag'9=?n | unugng

Jayidwn

-aud Jy

oBuni JHN 9y}
ul 10JDj|1950
puUD J2{18AUOD

Adusenbayy |-

2poL JV/4HN

Jo)JDJSIoA
-J0A-4N
qelieg-4HN
w] 1040||1ZSQO
pun 1ezjeswn
-zuanbaly
OpPOI-IN/4HN

LS

ROHREN 263



Ty 4q 70
Ty sjepw *

N
WnWIul S81n|osqo (|

4d 510780
4d 0FeT
4d 07/

I

v/3

%5

|
ﬁU,

¥ 04 Bulueauds jpussixs
¥ up Bunwipsqy e19¢nn
seounjpodp) « usopzodoy

MEL =

®

2|

sBuios |
wnwixow uBiseq
u9jDpPzZUBIS)-ZUDIB|O] |

Uo ONN - :oa:zzﬁ
AozE= M
SWZIL = 27y
vuw | = =
vu g0 = T
vu g9 = M_
ASS = -
NS = “n
sBuiyna

WAWIXDW 9}n|osqy
911aMZuUBIS) Binjosqy

vios S
(As9-="n "
wvigo S %)
oL = v
AVWY 0Ty =S
VW Fgy ="
gmoor = 1o
S 005 nau_w_
Aoz = "n
paibay “Jipu)

1z18yeb pyeaipul

VU 00z ‘0>
%O0LF AE'9=

lyuiod peys
pung 4940y

PICAINDY

U

O 4w O
N T W

L
spoa|
sapo4p8|] |
2sSN|YPSUD |
-uspousiye|]j
lgseuljino
120949
ulwqng

00

Jayd
-wo-sid 4y
aBupi JHN 9yt
u1 10}p||1250
pUD 184I8AUOD
Aduenbeuyy

2pol 4YAHN

19)4D{SIoA
~10A-dN
galiieg-4HN
w| J104D||1ZSO
pun Jezjeswn
-zusnbeuy
8pol1-INMHHN

AM VLS

sBuljos wnwixopy

|IaMZUBIY

uoyoJiedo |po1dA)
SpaMsqallag

DJDP |DIBUSS
uajnq sutawab|y

adAp

264 ROHREN



Do
GW
OW

yw 0§

yuw

yuw §91
A 00C
A S
A 0L

M ¥'T
A 0E€
A 099

- ueqpoy,

3
= (O

|
i

& F
> oo en
T

= LN
o n
— n

waysAg Jed

Jd g0 S 1A% Tad gy s T

NT: IR g0F £ = swu

4d gl'0F9E0 GUOFS0: w70

4 goF ¥ g0F ¥ = >
|1 waysAg | waysAg

saounydndo) -« uapjizodoy

Ty Aq 7 - My spemnw 2
spiq puB paxy - 490
s/2 000'| A2uanbauiy es|ng
00L:| oupd 8s|ng
s Q| "XDW uoyDINP as|ng
ZH 0001 zuanbauys|ndw|
001:1 Stugjeysans|ndw|
sni | ‘xow Jonops|nduw| (z
My =TON+IN o

vusi'o = II%— I* gy Ag'L S | TP 1 |

vwpFel = °i vu gL'0 xow = |
oros = 73 B0 = Ma
Ao+ = "9n A S~ =%
Aot = ‘n@ Aost = "n o

si94ndwod d21u01d8|a ul uolpdl|ddy
uaUIPSDWUBYPSY Ul Bunpuamiap

g = AL
H = v
R I
AIVUW V'L F
ANVW /9 = S
vuzeE
vugg = |
B0z = 1y
Aost =" |
waysAg Jad
pajoay "1ipul
jz19yeB pyeuipul |
vu gzz 02}
%sFAYZL="n |
vu ogy 03 71 |

%SFAE9 =N

w

}
Iy
Is
Ip
)

}
11y

1Ip
1Ip

— N T WD NON O

uid - 4us
g saullinQ
894019
|DAON
6014

000

ssoindwod
21U04429|3 U}
uoljpoi|ddo
10} sapoyind
ajpindas yim
apoII} UIM]

usupsow
-uaypay
uapsiuoIpya|e
ul Bunpuamis
10} uapoyyoy
uajuuasleb yiw
epollyjaddog

9965

ROHREN 265



w 00g 81 “xPW
COZD>®—M

HeyBlisajusyoy

Buyjos
wAWIXDW 9in|osqy
(Hamzualg) einjosqy (g
spiq p1b paxy

4d go >
4d g’ itesiiaa 0
d g =%

s9oup}dDdD)) « uajppizndoy

JJamzuaiy

apamsqaLiag

udjoq aurawablly’

1s0) 18
nle
Ay Aq 19 oL = ¥/ g
My sjeunw B0 . oz = N % o
R A A LI S | IR
Yo Szz = (g 2NN, % w. o t_o_/—_uwx vu gy = 93 i
sroe = AT wusy < 5 )€ :
AOOL = AT s = | ATU-=2n| gy 4 opojuad
OIN S0 = (z Mw_ «“ Mvv - ! A 052 HNMD 5 | Jomogd
= = _ =
@n wm vhs: vm A Sel-= ot fFET B ua-ups opojuad
M7 = 23 AOST = 23 | PaIDAY IIPUL | ¢ souiing -sBunjsia]
WEz = . n A0ST = ®n [euebmaapul| g agoin MSOV9
maz = N vworFosy=* | anpimp
ASL = n Jaxyipys1aasBunistal (%0LFAL9="n £ 0914 c009
sBulpl wawixow uoljpiedo |paIdA| D4PP |pIBUBL) adAL

266 ROHREN



Ay Aq w:
Ay sjesnw %0 (¢
soiq p16 paxy

aweuwD z

Do 097 = e4IoM,
A00E = W

BW 1 = e 7y
BN 10 = (2”3
Vw05l = 1)
MeL = N
A0ST = ’n

wajsAg sod

sBuljou

wnwWixow a{n|osqy
9j19MZUB L) BIn|0SqY

115/13,
II%/1%,

4d §0 =
id-gT =
|1 woysAs pupb | waysAs usamieq
|| WoysAg pun | WaysAg uapsimz

u—Q ¥ s - «\v—u

4d 98 9g = fit

4d g7 AT S b

4d ‘g5 g'g- IR,
|| waisAg | weisAg

Buiueaids |DUISIXD INOYHM
Bunwiiypsqy ategno suyo
s9ouDODADY) - uapyIZDdDY

|ej|pand ul pajdauUd SWalsAS OM} BY]

1o}|oyseb|o|pind sweysAg aplag (;

iy = =
(L BWIL=""1-
fon = 9
ooz = "
NYW T LF

ANVW L = 'S
YW sgF n
vusgl = |
505z = 1y
Asst=In
wajysAg sad
pespay “aipuy
jz19yab pyauipul
v1g0Fsz=1

%OLFAE9=n

8
74
9
In ¢
¥
€
[

1Ip L
uld - Yus
9 saulinQ
y9 g1
PO

O

sopoyind
ojpipdas yim
opou} ulm]

uspoyjoy

usjuusieb 1w |
epolljjeddoq |

0809

ROHREN 267



d go = 313, 4 gz _ II¥IY

|| WoysAg pup | WaysAg usamiaq - || WaysAg pun | WaisAg usPsImz

1,
®/3,

1+3/%,

id g2
3+/3,

4d §'5 =

94 7 =
4d 98 =

I

Bujusauds |puUISiXe {nOYHM « Bunwlipsqy e4egnp suyo

Do O£z = T,
A 00EF = Ahn

BWIL = 7y
SW 10 = (5
Y 0§l = )
Mel = N
A0ST = °n

A 05§ = =0

waysAg sod

sBulos

WnWIXDW 84n|0sqy
9}1oMzZUBIL) 94n|0sqy

s@ouDy1o0dDY) « uaypyIZDADY

W L'0 "xow oq Abw mw_

‘suoltpuod Buypiedo

|[DWIOU JBPUN A G'/— ISD8| 4D ©q Pp|noys

TWOIT I 5Bpi0n oys ‘waishs owbps oyl

up peuiquod aip ¥%3n pup WOMEI,

B 10 xow 1equery

3 ‘uebousjeq A G'/- suasepulw usbBunb

-ulpeqsqelijeg usjowiou sojun WOMTI

[|os uupbp ‘jpupbmeBup lBIUIqWOY WaysAS

uep1a|B wi ¥ 3 pun WONWTI o0 00

popuUaWWOal §f - ud|yojdwa pam TOMT I
soiq p1B sepoyiod . WOIMEI (o

*suoiipuod Buypiado [pwiou

18pun A §i st doip oy} eseym papiroid oq

isnw Ty edupysisas |puseixa uo I3 soy

“ua) |0}

-gp }|0A G| uabBunBuipaqsqaliieg us|pwioU

Joyun woep up ‘uayesabioa By is; W3 1og
"spiq pb paxy - 99430 ()

a3

yusz S
| 1%y 1% |
viz S
wwW L =Ty )-
N = "
A
AYw | —
AV T L+
NVW, = §
vw szFszL ="
5oe = Ny
Asel = "
waysAg 1ad
paibay "ipu;

1z1oyaB pyadipul

VSL0FST =1
%SFAE9="n

} 8

¥ L

Iy g
Ip ¥
Iy ¢
11 z
1Ig 1
uld - HUS
y9 sauIlnO
79 2440
o8O

e

apou} utm|

apouyjeddog

VM 0809

sButips wnwixopy
CISEVIVAENTS)

uolipiado [poidA}
apiamsqauyeg

DIDP |DIBUSS)
uajoQq autswabyly

adAy

268 ROHREN



Do 0CL
A 081
A 08L
A 06
G3 00§
&) 002

vuw 0

yw g

yu §£

b el 4 %
A 002
A 00L

L

st
002
009

S SiSS

dopoS %7 g g 5 VIS
44 §'0F 97 soFoz = %
49 1'0Fse0 coFro = ou
%y 4q 20 4d  §0F 67 §'0F6T = >
Ay sjomw 20 (¢ |1 waysAg | weysAg
soiq pi46 paxy sooupjondn)) - udjpjizodoy
VI3
_  uaqoy,
- R
— ds- v_\uD
= 3
- Ay vizo s “I-
= :mﬂ [ gy
il ( Mm sigl = Nﬁ&« BAGL = MN_
SRR a«mw_ ‘poriad sad % | “xow uouoinp asjng AW mucﬂ
M m_ git g1 X2 ANVW9'e = S
st v Oy ‘opouiay Jeuls % | “xow senopsindw (| YW mHoH i
i 1, 2= yi}re g
5 :%w? v pF9l = N 5 005 =
= 5 o1 s = AooL ="n
3+ A S8 = 10 wajsAg Jad
- ®
o LN A S8 = niq A poipay “Jipul
= °n ] {0 %1 lizieyeb pyeuipur |
= 0% gl = By i
weysAg Jod Ao g T 3, Q(W 05t cwu |
sBuiyni A~ 0g] b *q (o S FAITL="N
s193ndwod d1uo4Ps|e ul uoyodljddy | YW Qog "B H_

wnWXoW ain|osqy
©}18MZUBIS) B4N|OSqY

usuIPSDWUIYPIY Ul Bunpuamiap

[%sFAT9 =0
{

10y
Iip
11,
uld - HHS
g seuljinQ
899geio
|oAON
6 0214

“~—
—ANM T WOLON®O

®000

sioindwod
RITIITRETE=RTTE
uolpdi|ddo
10} sepoyipd

8jpindes YHM |

opoLI} UM

usupPSOW
-uaypay
uapPsIuoIPB|e
uj Bunpuamis
40} uspoyioy
uajuuaeb jiw
epolsyjeddoq

LLZ9

ROHREN 269



4d 1
4d 590
4d 41

BuIusa.ds |DUIBIXD JNOYIM
Bunwinpsqy 81e¢np auyo

saoupydRdD) « udyojzRdDYy

VYRGS =
As't-=2m % o g
weo S =y
g )9
woWwuI senjosqo (; AW 59°0F 2
St AVUS9T= § b ¥
Do 0zz = "PAI°Y, Vuw 'L~ J e
AozE= - h fpu.s e 6z
ASS = - vwzy = 6 |
SW1L = 3y aool= o spoe|
vu §'9 = T B 0s = dv_u sepoufos|3
yuw muo = rsm_ Aoz = *In assn|yPSUD
>» MNFN M sﬂ pajoay “aipui | -USPOINS|3 epol 4y
sBuyos #ZisyeD pyeaipul L sautyno epou]-IN
WNWIXOW 84n|0sqy VW 0oz ‘02 ¥ 1T 2919 i
8119MZUBIS) 9in|0sqy %0LF AE'9=n guugns LVT9
sBulos wnwixopy uoypiedo |po1dA| DIDP |DIBURE sdAy

aIaMZUBIO

apamsqaljeg

uaynq aulawab|y

270 . ROHREN



w1 s/
A 00L
OW 50
yuw ¥l
M 90
A Sel
M S'L
A 081

bowon

I

4d o0 S 9,
s GARER SRR
4d gz.= %

Bujuealds [DUIBIXD YiIM
Bunwiypsqy Jeiagnp ju
sooupjdndD?) - udgp}izDdDy

peo

SPPOYs SNOSUDJUD|SU|

6 0g “xow BunBiuna|ysaqgyols

UOIIDA3|]

005 8L Oy oxBusejuayoH

6= 18/23 4
oozl =
AVUEL =_S
vu 'L =%
ywz =7
As'-=n
Aszl =%n
AszL="n

O)+U’)_

m@ I

o,
NOMOTWOVON®

| el

==l
spoa|
$8po429|3
ossn|YPSUD

peipay Ajpoalip
jz1eyab paaip

-uapoJpe|l
0Z sautinQ

Vws'z9/szL o
ASUSTL=1n

0 09219
g ujuqgng

eapojusad
Jemod 4y

epojuad
-sBunysial-4H

L6€9

ROHREN 271



®/13,
®.
a

4d 90’0 >

d ¢ =

4d Z'e =
Buiueslds |DUIBIXE YHM
Bununipsqy Jo19gn Jiw
saoup}pdn) « udipjizodoy

2
el

8
I 4
6 9
o= _w\um_a €5 ~E_ S
B0l = BLE
>\<E w‘N = N.ww D m
VUL = a_ S
yug = | - 1
vissg = _.._.ww_ >m.N|HMMD spoa|
AooL = i ASTL = uaD sopoJids|] epojued
W S0 = xx ASTL= "N | ossnjysup Jamod 4y
yuw g = | i
< 23 E sYOoYs snosupjudisu| |pajosyAjpaaip | “USPOINRI3
M990 = 6 005 "xow 5 opojuad
Asgl = Nwﬂ S Lo S Wi :E__v 0zseulinO | -sBunisio-4y
MSL = N ; uoypA|3 (ywoll/ogz eo?) | 0C 29O
w xow .
AosL = n ok uoxBysopuoueH | ASTSTL='n | guwang | ZdS L6€9
sBulios wawxow uoypiado |poidA) DIDP |DIBUSL adAy

|JI9MZUBID

apIamsqatijag

uajoq auldwab||y

272 ROHREN



4d
4d
4d

4d. gy S %

ydgzog 5 P15

1525 g5 = %%
8L'0TESO 120790 = Mu
§0F 7S S0FTE = >
|| WaysAg | wejysAg

seoup}dRdDY) « usRjIzDdDY

0081 = RN,
BN L = :MN_
SN0 = b
Aooz =97V

AOOL = WE:

A00Z = &\«D

vu 05 = pgmu_
vw g = I
veol = ™%
vu g'g = %
AOSE = :%w?

Age i Qn.wDI

AST = &R

ASL = n+

My = r_hz
A0 = n

AOgE = ’n

A0 = 250

waysAg sed

sBuypu

WNWIXOW 94n|0sqy
B1IBMZUBIL) B4N|0sqY

My 4q %0 - My sjemmuw 0 g
soiq pb pexy - 19 |
A 06 xPw jusuodwod HQ
A 06 ‘xow |1ejupsBunuundsyie|) (g
5/2 000°| Aduenbauy es|ng
00Lil oHpd os|ngd
st 0| uoypinp 8s|ng
ZH 0001 zuenbauysinduw|
001: 1 StulRysAs|ndw)
si 0| 'xpow sonops|ndw| (;
M L2 =TNHIPN

A=s1-="n
vl =
A00Z = "N
vizos 9=
G = il
sr6e = Ny
AVW ELF
ANYWZs = S
YW ST 2
v spl= |
509 = Ty
Aosz ="n
waysAg ted
peioay “J1pul
1z1ayab pyauipul
vuw gog ‘02 ¥
%SFAYTL=N
ww 009 02 3|

%SFAE9=7n

Ip

E]
}
Il
1Ty
11y
uld - Hi4S

0l seulnO
0l 8ge1o
|PAON

6 9214

— N T W NON DO

000

siaindwod
21u01}29|8 Ul
uoyjodijddo
1o}

opoL} UIM]

uauipsOw
-uapay
uspsIuoLa|e
ul Bunpuamis \
404
epoujjeddog

€919

ROHREN 273



Ty Aq 10

4d gg'0 o> ¥%
id g0 = *%H
Gy = %
d gy = %

seounypodo) . usynjizndoy

000

apIPIMZUI

sj1amsqalijag

uaipq aulawab|y

Ty sl n 1 wip Y-
soiq p1i6 paxy sAvTl= Ny
389} ED (i i 15729,
oA L AVU STF
Vit = ; Wy AYUSol= §
A0OL = +MED yw /'0— siopndwod Joy
Aoz = YUEE ™ a ] WS oqni-piims
BWS0 = (¥ M 59 s 12 = 1%OUN | vuprz =" y £ | ‘sieyydwp gy
oW o = 1'%y A S 07 B Tisi@Bonaemnzt o 0 | Wil iy Joj epojued
vuw o5 = Nm__ oY S B8 ol iomgros DA | yugr 6 ¢ 1Moy
AR N vu g 8 Bl o FUTREN | woies' = 7 %
MelL = 2N vu | AR RN R o ¢ ueulpsOW
AOZ = o0 Vi gy 09 e TEEVRALE R St 'z -usipay 10
AOSS = ND yu iy 0s SS = 4_ AstL = *n SRR 8Jyo4|pIpg
Apse = o0 G ool o/t = 280" | Powoyaipur |  Uld - S | TOHRISIBA-IN
Aoss = n A OSLESEL Ol 1§ IR a0} opojuad
sBuin. A0S0 S0z oILD = b - bkl L L L -sBunisian
Wwowixow ajnjosqy V ssoj2 ‘seyijdwo Jemod Jy | wuwoog = ¥ €£9¢Q10
8119MZUBIS) BIN|0SqQY qaLyeg-y-puIg [%SFASZ = 'n PO 19SL
sBulol wawixow uoyoiedo |poi1dA| DIPp |DIBUSS adAy

274 ROHREN



((e€yz 08) “Tve e
‘OU OIS JoP0S
((s€¥Z 08) ‘The o
*aN-'67 Bunssoy
$9140§S8I0Y « JQyaqnz

s§1n2410 pejuiid 104
usBunyj|opg
appnipab ing (g
Ty 4q 7n
Ty sjeuu 70
spiq piib paxy

amOMMD :

o0l = "euoH,
A OOLF= v_zu:

WL = (e
BN S0 = (W
yug = w_
vu sl = Ay
Ay = %w?

ASS = I

ML = 'N
AOLL = “n

AOgE = "l

sBulyoa

wnwixow ainjosqy
8jleMzZUB IS 8in|osqQy

4d g0%F 'L = )
4d 9'0F 920 = A7ty
4d ¥0F ¥z = /3,
4d Z0F 9p = THITAL,
14 OF py = THITWE

seoup}opdp?) « uapjIZRADY

w 000 0g “XPW
sBulDJ [0} 10§ BPNIIY + HS)BHSUIYOH
AW 00, S zH 000510009 81
AW sg¢ S zH 0009 000 T'%¥n
AW sz S zH ooog o5 - HOIMEp

.—DQ«DO OQD« ey} uo vQLDMOUE

uasseweb BupnBsny wo

61=q ‘v1z="y ‘vooL="Ty ‘Asz="n t1eq
@oupwJioyied uoipiqiA-Aduenbaly-a|qoIIDA
BunuupndssBupBsNDIOIG-SUOHDIIA

Lol

apy =
(ZHW 002) 4
AL =
(vt os = *p 7n-
mn = 1
AVW |1
vugg = U
BW 50
50
Aor ="

]
(7]

]
o

peipay “Jipu
1z19yab pjalipul
ywoLFseL="]
%sFAE9="n

oL

So
So

o

81 seulinO
8l 09210

000

epou}
~JOJSIANN

98SL

ROHREN 275



( (S o el 3 /4
Jadd vwmmﬁmm«mv_uom 4d €0F €'l = w\”u é
:mmvmmﬁ. ..N%wo%gnﬁ 4d 90'0F22'0 = _Mru _ v/ O09|
; 4d LoF 60 = T34 o o
. 1oyaqn
Seliptaeooy - syeqy oz L % ¢ g, 8
s41n2415 pajuld 104 I R A = .
uaBunyjopg seounjondo)) - usypjizodoy 2
oppnipab ung (g W g T3 AR LA ] ar iy =
Ty 4q 7n (ZHI 002! 4
Ty speunuw 3n 5180 =
soiq plb paxy {zHW 00g) 1°2
L . AF e
o6 (v oL= %1 "N~
D6 06l = TOUIA 5189 = Ny
AootF= - Mo : olFpy = M
OW L = :im 5 ' Emcooom XOU|w e F
N sBuio1 Inj Jo} SPRIUIY - deABUSSURYRH [0 v
«H M_ 3 g“ AW 00Z S ZH 00051" 0009 “sz“: iy
e T A AW 08 S ZH 0009 “"0008 E%w_: <Em A
T 8 Ao 95 5 =1 pose oy BUWR | WL = o)
NS Sl indyno aqny ayj uo painsoew o 0S1 Hﬁ_m
>» %Z 51 LM uessaweB BubBsny wWo AOLL =""N
A0SE = LI 6|=q .Euuasx pejoainpH) apou|
sBuyos | ‘410001 = 1O ‘Bost = Ty ‘Aott = *In 1eq [iZ1eyeB peuipuy ~IOISIANN
WAWIXDW 8§n|0sqy eoupwJojied uoypIqIA-Adusnbauy-a|qpiibA |vw LT sel =¥ | 81 seuling
9{1eMZUBIS) Bin|osqy BunuupndssBunBsnpiglg-suoypaqiA | %STFAL9="n 8l @¢ge1o m&wN
sBups wnwixoy uoypiado jodidA) DIDp |DIBUSYH A
ap1aMZUDID 1

ajlamsqalijag

uajn( audwab||y

276 ROHREN



Ty Aq 20
sjeiw N

TR v/3,
Buluee.ds |DUISIXS NOYHM
Bunwiiypsqy alegnp suyo

Jdgs00 = 3TV
L A o+ 5/e,
yd gg = u.:_\::mu

6 o} (w) Bulusetds |puiejxe
6 uo (w) Bunwiiysqy aiegno
soounyiondoy) . uaynjizodoy

Q =
(ZHW %w_ow
oog = "°%
g9 =
AIVW §'Z—
AV §'E+
§El =S
VW g'0F5zl
=t ”
Ae =T
oz = Ny
Aozt ="n
paipay Jipul

1Z19yeb palipul

vw oyl 02 ¥
%SFAEY = In

N T WVNONDOO

6
o
6
5]
$
3
6
A
6

L
uid - 4usg
£ s3u1lInQ
£9¢o19
JoAON
60214

00

epol JHN
8pou-4HN

LLTAY

ROHREN 277



sjuauodwiod aApmo.ny

sagn} AADMODIY

A |00 o009 0051 0s8 058 [009 009 | (z005¢ °n b
A8y 85 €9 9y 95 |8y g g' n |031dA]
zhw | oosz oos 0091 005z 009 | oosz oos 0052 0005 ) slamsqauleg
29 55 5z 0LF29 oot gl
Avw V4 2 0g SFL R4 S
yu ool szl ool oo e CEA °l
o 0e 0e 0e 0g 0e Ty san|oA Bujinsoapyy
A 005 00§ 005 008 009 ) “n sj1amgaw
utw 12 1 2 12 12 12 L2 owl} dn-wiop - 19zzIoYUY
paipay Ajdalipul - jziaysb pyelipuy
v |so'teo rreseo | soreo | soreo | sorso | sooFso 4 Bulipey
A 9 £9 9 19 (w9 £'9 In Bunziep|
€S0LAA | TSOLAA LSOL dA | 0SOL QA | OVOL QA oy VL
uaport] apoiq

ROHREN

saqny asnoyyyhry - uaiyoluaqioyg e
ajiajnng-us|[amonjiy + UaIYoy-uajjamoyIy



‘uoypdissip epoun JayBiy 1o} Aipssedau si Bujjood-11y . Buidey puo
"Pldaploie Bunjynxyyn 4st BunisiepsnjieA-uspouy aieyoy Jng (s Jojspjeb Jey1o) |y
BuiAey eip|y
J9Jspyab spouy |
69 seulling Buypiado Mw_:M :
69:94219 gelyeqsindw| (z
P40 ‘pednpal aq
1£ seuijinO ssnw 0 spw ooy <3 4y
. GCOLO ‘uspiem Helznpal
: In gow zHW oor < 199 {4
uold8uu0od esng
Bunypipsjaypog
Do 052 052 052 002 052 sz1 ueqro,
yu szl 061 o6l sel szl se a
yw 0s 09 05 0s 05 g I
M 4 ST 4 [ (4 O
A sg+ (+ 052+ ogt szt | bleoser 490
A 00y~ (052~ 00r- 0ov- | G le05L- =
A 051- 51— osL- 0s1- oS- 30 sBuyps wnwixow
M 0ol lsly(e5T 001 oot (v (e 0L o) einjosqy
A — 005% - - (v (20002 - °n ua|ppzURIS
A 008 ly (£ 000§ 000L 008 (¢ (z005€ 051- *n sjnjosqy
M NN (z00OOY ‘P> |02  OF ot 9% (z0002 dHpy
yu §.-r58 (20002 S oL 9 K € 2
yu 0oL 08 (z00SY TA R T4 00l 08 [z 000€ ms_ 40Jp[|135O
A b sl §e- 1= 02— 2= 0= s n JoiojjizsQ

ROHREN 279



A 008 009 008 009 08 “n uoypiedo
A gy g% gy g 9 n [0o1dA
ZHW 0052 0052 0009 i si1aMsqaLag
oot oot 09 "
Ayw SFST S¥SC 9l S
vu AN g 09 )
o ¢ 0c 06€ Ty
A & =5 ozt 3 senjoa Bupinsoe
A 009 009 ooy “n spamgaw
uiw {2 j= awyy dn-WIppA - J18zZIsyuy
paipay Ajveuiput - 4zieyeb pyeiipuy
v S0'L7 60 'L 560 80 H Buyipay
A 09 LE9 9 n Bunzjopy
va6£0T Vé6EDT 090L A
uapoiij

saqny asnowyyybi - ualyoiuaqiaypg

280 ROHREN



1Z sauinQ
(VAL 2]

gL sauiing
CL9gR1O

*BujAey ooy
*yoispjeb epouy (¢
*uoljoredo esing
‘qerjeqgs|ndw| (;
‘pednpal aq
ssow ¥ spW ooy <4 4y
‘usplam jeiznpal

I gnw zHw ooy <4 1og (1

uolPeUUOD asDg
Bunjjoyps|apog

ST S

00v-
051~
001

0ooL

L74
sel

0g*
§I
osL-
00L

08L
SL
4}
z'0

weqroy,
&l

N sBulos wnwixouw
n O{n|OSHY.
© uajppzUIID)
n ajnjosqy

< <
> E EZ

ve

00t
ve-

91
ol
00L
gl=

ic~ =5t
8 oL
0oL ool
ve- Sl-

| 10JD([135O
n 1040|[1ZSO

ROHREN 281



A (zoose 006 05Z 05z n uoyoiado
A g's gy €9 g9 In |o21dAL
ZHW 0052 005Z 008 00EZ $ oj1amsqaLijag
0oL 08 9 "
AW SFST STOS o5 S
vu s SLF06 SYFESLL 7
s 0g 0s 00 Ay
A — - —_ ma: $9N|DA Bupinsbepy
A 009 009 (014 a: spamgay
ulw =< 1< 13 suwy dn-WIDpA « J19zzIeYuy
paipay Appauipuy « §z1eyeb pyauipuy
v 50’160 1 S0'07520 bl Buyioayy
A 9 (Le'9 €9 n Bunziay
S182 LizL voroz
0¥0T
uapolij]

saqny asnotyybry - uasyoiuagqieps

282 ROHREN



L suliinO
12 0249

0Z saulynO
0£ 9249
[I2%[0)

‘Buihey aiply
‘joisnjeb apouy (g
‘uolpledo as|ng

"qaregs|nduf (z
‘peonpad aq

ssnw I spW 0oy < 44
‘UOpJIOM JIB1ZNpal

In gow zHw 0oy < 1eg

uo1DeUU0od 8sby
Bunj|pys|aypog

Do 052 052 00z uoqIoH,
v szl 061 5¢ A
yu 05 Sy 3
M z G 5o}
A 052+ oct Se2a
A 007~ 00V~ 834 sBunos wawixow
A 051~ 051~ ®n ainjosqy
M zol 00l 59 o ua|ppzUBID
A (¢ z005€ 0001 005 ’n ainjosqy
M (20002 74 S0 S0 dHN
v (z00v1 sl g'di 08z -
yw (z000€ ovt 0 0z il
A vz~ 0z- 5 ol- n 1040|1250

ROHREN 283



M & e 8 4l
vuoz="T1eq | vuwog="T 109 vu og = T} 199 vuw 09 =T 199 N
gp| z<mezreq 58 B2 M 91 199 1€ P> M 9 1oq 0e MZL 199 15)
ap oe < 8y gg D> 5 D> (o
v 0z 08 0¢ 09 A
yw 20 7 > z gt %
vw z0 50 > LS LS g
A Al Al 'L 'l n
A 'L zl se'l 60 In
A L 580 szl 9/'0 wn
] uoiipiado
A 0c- — 0 — a: ol
A 580 [ SL'0F08°0 50 '3 n ajiom
4o Sy gie L Tr9e §T L 3 -sqaiag
unw z2 e g2 €2 swyy dn-uIDpp
ZGNN_WIC<
paipay Aljp8Jipul - jziaysb paliput
v Sy'0 " §5°0 ‘P2 1P 1 '®d h Buypay
A %SFEY %SFE9 %STFEY %STFE9 in Bunziop
0SOL HA 000L HA 911 7L

saqnj aApm BuijjaAni] « uaiyoy-pjojHepunp

284 ROUHREN



somod uoypinios - Bunysia|sBunBiyps (z
sjpuBis ||ows 4o} - S|PUBIG Bud[y 40§ (|
o) 00z o5t ost 05 PO, OTUEHNY,

M o¢ oot 5§ 08 o
M gL 5 £ 5 Is
yu 74 58 €€ 0 il
vu 1 € 4 ¥ ki
\ 90 L L £ o
M gl z 9l £l °n

M A Ly ! 'L 1n sBuyps

- S i 20 = 5, wowixow

5 2 / 2% aynjosqy

M Lk g L §8°0 n uajopzuaID)

ZHO Sy > A Tr9'e 9% L1 } 19q ainjosqy

Wd W13 W3 W3 Buisnoog

Bunsaissnyoq

u Buij0od o oot o5t (toubow pup aqny)

uoudNpuOD) Bul{00d Buijood Buijood Buijoo)

Bunjyny 11D-pe2.10y4 110-pe210y 11D-pa2I0y (touBoy pun 21yoy)

-suoLNPUOY Bunymyyn] Bun|ymyyNT Bunjyyi0] Bunjyoy

ROHREN 285



M oL oL < 4 0z < st &N
ap 98 9 My 199 8 < M 0L 199 66 MSL19q 5)
ap g8 8¢ or-< ¢ (15}
yw or or 0L 05708 05 .
A &> §T > i A z k]
vu 20> zo > z0 > o.S &t
A T80 €190 ¥l §'L °n
A - ' 67 58T I :
A z0Fee £ [T 58'T W
" 18 uoyypisado
A 0z-""0 05-""0 05-"""0 or- N oo
A ZLSED ZEe §%9'1 850 n Spom
249 zt o9 58785 | §'8g's 3 -sqatjag
ulw g2 g B 22 ey} dn-wiopm
«_ONNWO.‘_C(«
paioay Ajppasipul - jzjayab pyauipul i
v §'0 "Dd §'0."02 §5'0 D> §'0 "p> d Bunoay | =
A %SFE'9 %SFEY %SFEY €9 n Bunziay m
LELL HA 0ELL HA 0ZLLHA OLLL HA _ o
] 2
o~

saqnj aAnm BuijjeAnd] - uaiyoy-pjopapunpyy



ainjpiaduiaj 10§39(|0d . Jnjpradwaiiebupyny (g

Jomod uopinips . Bunysia|sBunBIHDS (z

s|pubis |[[ows 4o} . o|PUBIS auIa|y 404 (|

-SUOIIYBAUOY

-SUOILIYBAUOH

-SUOIYAUOY

-suolNpuoy

54 oot 00l oot (s02 JAOATIR,
M 09 09 0ol 52 o)
M ol Vi ot ot 1o
v Gy oy 09 55 R/
Y ¥ 9 9 §% Ui
vuw ( ! L z 2
A 9'e € 56 9l °n

M 9's £ r5ig £ n sOunps

18 WAWIXOW.,

A 09- 09- 09~ 001~ - Nm: St

A = == T £0 B¢ uajppzUsID

ZHO kA e 7o §'gg's 5'878'S } 199 ajnjosqy

“'Wdd Wdd Wdd Wdd Buisn>04 - BuniaissnyOy

c_f\_ Buljood Buljood Buijood Buijood (DRI vMN.wMM::

UO1{D8AUOD) UO1429AUOD) uo19AUOD) uolPNPUOD) Heod

Bunjyny Bunjyny Bunjyny Bunyny (1ouBpW pun 21yoy) |

Bunjyny

ROHREN: 287.



M Wi 00517001 ¥l 0051 ZN
ap 05 M 0 199 9¢ < M000L 129 £ 52 Z M000L 199 15)
ap zs 6 < s 0 < o
v 00t 009 0e 00zt Ay
yw S 0g > Sl 0e"0l kI
yuw z0 > s > zo> ¢ > il
A 5T i 'L Lo °n
A 5’9 > §'eL"s'0L 'z £9 n
A £9: L5 Lot /' 8's wn
18 uonpiado
A 0 — 0L1="0 - Nu: oatin
A 9'e'g 5015’8 2 oL n opiom
ZHO LBUELA Sy Ty9'e £z 9l $ -sqatijag
uiw g < o2 Slgh2 §2 s dn-wIopp
Hezzjeyuy
paipay Ajpdeuipul - 4z1ayshb pyalipul
v 9'0 '3 L1 §5°0 D3 I h Buiioay
A %SFE'D vy %S F§'S v'y n Bunziay
06LL HA ISLLHA 09LL HA 0SLL HA

saqnj aADm BuijjaAni] - uasyoy-pjojsapunpy

288 ROUHREN



D065 > ainjpiadwe) JID Ja|ul 40 « Dy §G > Injoiadweysyiiuieyn 1eg (,

ayo|d esoq uo ainjpiedwey ‘xow . ayp|duspog Jop up Jnjpiaduwa] "XPW (g

Jlun suo w0} wajsAs jpubow pup aqny - }1BYul] sule uep|iq wajsAsiouBoy pun aJyoy (s
Do 0§ 24nipiadway J0JOM Jojul JD « Do OF INIDIdWalsIIIUIBISSSDAA 198G (y

eJnjoiodway Jojom Buljood "xpw - INDISdWeHSSSOMIYNY XD (g

Jamod uolypinios . Bunjsie|sbunBiypg (;
s|pubis ||pws 4Oy - B|PUBIG BUIB|Y JN] (;

Do (5001 08z (3001 (£ 09 jaomrLy
M 052 0009 05 00001 0
M 0g 058 % 00z To
vu udl 00£ 5e oovl St
yu 5 or g 5e il
vw l ol t s'1 i
A 9 6 5l oL °n
A 59 91 5z ol In sBupbs
15 wowxow
A 05-""0 - 09- 0 N il
A 14 €l 4 o n uajopzUaID
ZHO LTz L1 Sy or9'e el 3 1eq sjnjosqy
(s Wdd (s Wdd (s Wdd W3 Buisndoy - Bunisjssnyoy
(to002L (yS1
uw Butjood Buijood Buijood Ot vwﬂ_ouht
uoHdNPUOD) Buijooo a1y uoldNpuo) JOIDAA 100D
Bunjyny Bunjyny Bunjyny Bunjyny (1ouBopy pun e1yoy)
-SUOIPNPUOY -0 -suoINPUO)y -J9SSDAA Bunjyoy

ROHREN = 289



Reflexklystrons

Kthlung - Cooling

TK 63)
TK619) K8 TK 76
Heizung Ug 6,3£5% 6.3+5% 63+5%
Heating lg ca. 0,4 ca. 0,38 ca. 1,55
Anheizzeit + Warm-up time =215 =15 =2
Betriebswerte n 3 3 2
Typical operation
f 687 3743 3,6..4,3
e " 300 300 500
[ 28 28 | 46
(VR -50...-200 =60...~170 -140...-490
Ay 49 58 34
NEF mittel 180 105 550
Absolute Grenzdaten
Absolute maximum ratings
Uba 330 330 600
59 % 35 35 70
Ug] == == -200...0
i Urﬂ -400...-10 -400...-10 -1000...-20
Uflk 50 50 =
Izbp 75 75 —
tKhiben 160 160 110
e Luit 2).

Forced-air 2

device.

1) ‘Afyj, = elektronische Bandbreite zwischen Punkten halber Leistung.
half-power electronic-tuning range. ;

?) Bei Betrieb ohne Hohlleiter ist Luftkihlung erforderlich.

In operation without wave guide air-cooling is necessary. >

3) TK 6 und TK 6] unterscheiden sich durch verschiedene Anordnung der

mechanischen Abstimmyorrichtung.

TK6 and TK 61 differ. from each other onfy by the mechanical tumng
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YK 10205) YK 1021%) YK 10234)5)
63+5% 63+5% 63+£6% '
ca. 0,44 ca. 0,44 ca. 0,44 A
=) =4 =1 min
2 2 2
7.6}..8,2 6,5..7.5 7,6..82 GHz
300 230 300 %
28 28 28 mA
-100...-260 =00...r170 -100...-260 v
24 25 24 MHz
120 130 120 mW
330 330 330 V.
40 40 40 mA
5 "+ o \'
-300...-20 -300...-20 -300...-20 \'
100 100 100 v
— —_— — OC
130 130 130 °C
I/min

4) Thermische Frequenzfeinabstimmung, Nachstimmbarkeit

v >
Thermical sharp tuning of frequency, adjusiment Sth = 1Y Mibei

5)-Hohlleiterauskopplung - wave guide output
¢) Siedekihlung + vapour-cooling
7) Frequenzhub - frequency deviation-£5 MHz

’
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YK 10305 YK 1050 | YK 10815)| YK 1082%)
Heizung + Heating
Ug 63+5% 63+5% 63+5% 6,3+£5%
Ig ca. 1,85 ca.0,4 ca: 1,23 ca. 1,23
Anheizzeit - Warm-up time =2 = 1,5 > 2 )
. Betriebswerte n 2 3 3 3
Typical operation
f 6:2...7.2 7.0..82 9,4...10 93..956
Uiss 750 300 300 320
I 75 28 25 33
Uri -160...-850 | -80...-29C¢] -60...-130] -125...~164
Afi M) 45 35 22 25
NHFmittel 1300 180 25 75
55 0,55 1 2 1,25
AS /Sho?) 2.5 — — -
Absolute Grenzdaten
Absolute maximum ratings
e 800 330 330 330
Naa 90 35 35 40
Ug] -200...0 == et v
Urt -1000...-100| -400...-10 | -300...-15 | -500...-15
Utk = =0 = =
tRop - 75 — =
tRolbbn 130 160 150 200
Kihlung + Cooling 100

FuBnoten siehe vorhergehende Seiten.
Footnotes cf. previous pages.
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YK 11005) YK 1101 5) 2 Ki25 723 A/B
63+5% §.3+5% 63+5% 63+5% \'
ca. 1,55 1,55 ca. 0,44 ca. 0,44 A
s 12 =2 min
7.425...7,725 7,125...7,425 8,5..9,66 87..95 GHz
800 800 300 300 Vv
95 95 22 22 mA
=290 -120...-400 -130...-190 -130...-190 %
40 60 23 28 MHz
1200 1200 35 25 mW
08 08 o 2 - MHz/V
0,75 0,75 = = %
950 950 330 330 \"
140 140 37 37 mA
-+ S - — \'
-1000...-20 -1000...-20 —400...0 —400...0 v
— —_ 50 50 Vv
- — 90 90 °C
140 140 110 110 o
6) 8) I/min
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Impuls-Magnetrons - Pulse magnetrons

YJ 1210 YJ 1230
Heizung Ug 13,7250 16 \'
Hediing Iy an 1601)
Anheizzeit i
Warm-up time =8 10 min
Betriebswerte f 8,5...9,6 1,25%.1,35 GHz
Typical operation U:mp 22 70 kY
Vo 0,001 0,0018
Tp 1 5 us
Iy 275 280 mA
Nyp 200 9000 \
Absolute Grenzdaten
Absolute maximum ratings
b 2 75 kv
o 30 140 A
IR 680 12090 kW
VT 0,0011 0,002
b 28 6 us

1) Heizung muB je nach Betrieb reduziert werden
Heating must.be reduced depending on type of operation

1
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YJ 1350 YJ1360
(6344) (2J51 A)
Heizung Ug 1 6,3") \'
i e Iy n 09...1,1
Anheizzeit
Warm-up time =3 =2 min
Betriebswerte f 5,450...5,825 8,5...9;6 GHz
Typical operation Usen 20...23 12,..152) kY
Vo 0,00024 - 0,00085 | 0,001 0,0011
# 0,36 3] -4 3,5] us
i 53 187 |« 14 15,5 mA
N Fmin 43 150 40 41 W
Absolute Grenzdaten
Absolute maximum ratings
Ussn 24 15 "kV
I 30 15,5 A
(@ 720 235 kW
Vip 0,001 0,0011
ty 1,5 346 us

1) Heizung muB je nach Betrieb reduziert werden

Heating must be reduced depending on type of operation

2) Ohne Shunts
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. Daverstrich-Magnetrons - CW-magnetrons

MG 2000
MG 8 MG 2001
Heizung Ug ca. 4,5 ca. 9 \'
Heating I‘ 251 51 A
indirekt geheizt + indirectly heated
Anheizzeit
Warm-up time 2 3 min
Betriebswerte Uy 3,5 0...5 %
Typical If 2,1 0.3 A
operation f 2,425+0,025 2,425+0,025 GHz
U, eff ca. 1300 ca. 2300 v
Iy forU, 280 1000 mA
forU, _ 320 1250 mA
B 1500 1200 Gauh
Nygp ca. 250 ca. 1800 w
Grenzwerte fir B 1500 1100 Gauh
Maximum Ugett 1500 2500 \
ratings Na 450 2000 w
I forU, 300 1100 mA
forU, _ 350 1500 mA
RLcin 200 150 Q
4% olben 110 100 o
MG 2000
Wasser
Kihlung Luft Water
Cooling Forced-air MG 2001
Luft
Forced-air

1) Wahrend des Schwingbetriebes muB If reduziert werden.
During oscillating operation I must be reduced.
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é-(hiﬁ Silizium-Epitaxial-Planar-Diode fiir Frequenz-
vervielfacher
2 chip silicon epitaxial planar diode for frequency multipliers

BXY 34

MeBwerte + Measuring values

Gesamte Sperrschichtkapazitat €6V 47..10 pF
bai =Ug =6V

Total junction capacitance
at —=Ug =46V :

Flankenzeit .+ Transition time t 2 ns

Grenzdaten + Maximum ratings

Durchbruchspannung Up =90 \'
Breakdown voltage

Sperrschichttemperatur ts =65..+175 5@
Junction temperature

Lagertemperatur tate —-65...417% .
Storage temperature

Waérme-Innenwiderstand Rina é °C/W |,
Internal thermal resistance

Bild « Picture 1}

Abmessungen « Dimensions Seife + Page 3028

Jede Diode BXY 34 durchlGuft in einem Testverdoppler 0,5/1 GHz einen
Funktionstest und erbringt bei 30 W Eingangsleistung > 67 % Wirkungs-
. grad. ;
. Every diode BXY 34 is subjected to a functional test in a test doubler
circuit 0,5/1 GHz and featured = é7 % efficiency at 30 W input power.
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Mikrowellen-Silizium-Epitaxial-Dioden

Microwave silicon epitaxial diodes

BAX 11/l1{BAX 11/1H

MeBwerte < Measuring values

Sperrschichtkapazitat bei 6 V Sperrspannung SV 3.3...68 175:.18;3
| Junction capacitance at éV reverse voltage

Gitefrequenz bei 6V Sperrspannung fe Q“, 47 68
Cut-off frequency at éV reverse voltage

Flankenzeit! - Transition time te 1 0,5

Grenzdaten + Maximum ratings

Durchbruchsspannung Up ~60 =60
Breakdown voltage

Sperrschichttemperatur ts -65..+175 | ~65..4175
Junction temperature

Lagertemperatur t —65...+175 '} - =65...4175

stg
Storage temperature

Wérme-Innenwiderstand Ring 15 25
Internal thermal resistanee ;

Bild + Picture 2 2
Seite“< Page 302

Jede Diode BAX 11/11-durchlduft in einem Testverdreifacher 0,67/2 GHz
einen Funktionstest-und erbringt bei 12'W Eingangsleistung = 50%
Wirkungsgrad.

Every diode BAX11/l17is subjected to o functional test in a test tripler
cirevit 0,67/2 GHz and featured = 50 % efficiency at 12 W input power.
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Mikrowellen-Silizium-Epitaxial-Dioden
Microwave silicon epitaxial diodes

BXY 26/11|BXY 26/lll

MeBwerte « Measuring values

Sperrschichtkapazitat bei 6 V Sperrspannung SV 33..68 1,5..33
Junction capacitance at 6V reverse voltage

Guitefrequenz bei 6V Sperrspannung f- QaV 47 68
Cut-off frequency at 6V reverse voltage

Flankenzeit - Transition time ty 1 05

Grenzdaten + Maximum ratings

Durchbruchsspannung Ug -60 -60
Breakdown voltage i

Sperrschichttemperatur t: -65..4178  =65...+175
Junction temperature

Lagertemperatur "stg —65...4175  -65...4175
Storage temperature

Warme-Innenwiderstand Ring 15 25

Internal thermal resistance

Abmessungen * Dimensions Bild « Picture 4 4
Seite + Page 302

Jede Diode BXY 26/11 durchlauft in einem Testverdreifacher 0,67/2 GHz
einen Funktionstest und erbringt bei 12 W Eingangsleistung = 50%
Wirkungsgrad.

Every diode BXY 26/11 is subjected to a functional test in a test tripler
circuit 0,67/2 GHz and featured 2 50 % efficiency at 12 W input power.
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BXY 26/IV | BAY79/lIl | BAY79/IV | BAY79/V

0,68...1,5 1,5..33 0,68..1,5 0,33..0,68 pF
100 68 100 150 GHz
0,25 05 0,25 0,16 ns
36 -48 -3 24 v

~65...4175 ~65..4175 ~65...4175 ~65...4175 °C

~65...4175 —65...4175 ~65...4175 ~65...4175 les

40 100 100 100 °C/W
4 3 3 3
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TIO/10

X-Band IMPATT-Oszillator
X-band IMPATT-oscillator

Frequenzbereich f 8,2..124 CHz
mechanischer Durchstimmbereich 800 MHz

Frequency range
mechanical tuning range 800 MHz

Diodenspannung -Uq 60...100 V
Diode voltage

Diodenstrom iR 15... 30 mA
Diode current

Ausgangsleistung Poat 10... 20 mW
Output power

Umgebungstemperatur bk =65... #75.: £C
Ambient temperature

Lagertemperatur tete +65:.. 475 (9C

Storage temperature
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TFF 100

Einstellbare getriggerte Funkenstrecke
Hermetisch abgeschlossen

Adjustable triggered spark gap

Hermetically sealed

Uberschlagspannung der Hauptstrecke
Flashover voltage on main gap

Einstellbereich - Adjustable range 20...35 kV
Triggerspannung - Trigger voltage R
Ansprechzeit - Response time < 100 ns

Mit einem, den Spitzenstrom auf 1500 A begrenzenden Serienwider-
stand werden fir eine zu schaltende Energie von 100 Ws mehr als
100 000 Schaltungen erreicht.

More than 100000 switchings are obtained at a power of 100 ws with a
series resistor which limits the peak current to 1500 A.
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Senderdhren + Vakuum-Kondensatoren

Transmitting tubes + Vacuum capacitors
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DBM 16-14

Betriebswerte DBM 10-12 [ DBM 10-14") | DGM 16-12 | DGM 16-14
Typical operation DNM 10-12 DNM 16-12 | DNM 16-14
B DPM]) 16-14
Ug \'% 4 4 4 4
lg mA ca. 500 ca. 500 ca. 500 ca. 500
Ua] V' 1500 1500 1500 1500
Uaz‘) v = 7500 =3 7500
Ugs \ 350...500 350... 500 350... 500 350... 500
ng \' 320 320 320 320
Ug]spe" v “70...=15 =70...=15 ~70....~15 =70...-15
D, D, V/ecm 44 62,5 38 60
D] D2 Viem 48 67 44 63
max. Durchmesser mm 102 102 162 169
Diameter
Ausnutzbare
Auslenkung mm min. 80 min. é0 min. 130 min. 100
Useful deflection
max. Lange
uber alles mm 400 400 425 425
Overall length
Sockelschaltung Stift « Pin Stift + Pin
Base connection 1 fip kg 10 DaI 1 a 10 g,
o 1 D, 2 Dy & Niasiy

3 fi, kg 12 Dyy 3 D,y 12 fip, kpp

4 f; 13 Dyp 4 Dy 13 g1

5 g5 14 a 5 Dy 14 f;

6 oI 15 Dy 6 D1 15 fr, kg

i S T BT Dy 16 gy

" ety SPSIR AR

P gary; & B8Oy o Py o 805

1 az-Komokt am schirmseitigen Ende des Kolbens

a,-Connecting contact on the screen side of the bulb end
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Bildverstdrker-Rohren - image intensifier tubes

XX 1030 XX 1031

Allgemeine Daten
General data

Photokathode Typ S 11 Typ S 20

Max. spektrale Empfindlichkeit ca. 440 ca. 420 nm
Max. spectral sensitivity

Leuchtschirm Typ P20 Typ P 20

Fluorescent screen

Farbe - color gelb-grin gelb-grin
yellow-green | yellow-green

Max. der spektralen ca. 560 ca. 560 nm
Energieverteilung
Max. spectral energy

distribution
Nachleuchten - Persistence mittel bis mittel bis
mittelkurz mittelkurz
medium to medium to

medium short | medium short

Betriebswerte
Typical operation

U, 12 12 kv
Uy 0 0
Uy <12 =12 kV
u 0 0

Absolute Grenzwerte
Absolute maximum ratings

Ua/k +16 ! +16 KV
‘ tamb -30...+30 -80...430- ] oC
Ephotokathode 10 10 Lux
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Bildwandler-Rahren - Image converter tubes

B 80 6914
Allgemeine Daten Triode Diode
General data
Spektrale Empfindlichkeit ca. 800 < 1200 | ca. 800 < 1200 | nm
Spectral sensitivity
Photokathode Typ S1 Typ S1
Photocathode
Leuchtschirm Typ P20 Typ P20
Fluorescent screen
Farbe - Color gelbgrin gelbgrin
yellow-green | yellow-green
Maximum der spektralen ca. 560 ca. 560 nm
Energieverteilung
Maximum spectral energy
distribution
Nachleuchten - Persistence mittel «+ medium|mittel + medium
Konversions-Koeffizient > 046 > 06 cd/Lm
Auflésung in Bildmitte > 40 > 5 Lp/mm
Resolution in screen centre
1) Max. Photokathoden- Betriebswerte » Typical operation
Beleuchtungsstérke im
Dauverbetrieb vor Ua " " e
IR-Filter gemessen Utoe ca. 3 kV
Max. photo cathode
luminous mfenstty in Absolite Crenzwarts
permanent service k 5
measured before IR-filter | Absolute maximum ratings
W 17 17 kV
Utoe 4 kV
Ug +600 ']
E1) 10 100 fux
tamb -30...+30 -30...+430 |°C
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6929 8598
Allgemeine Daten Diode Diode
General data
Spektrale Empfindlichkeit ca. 800 < 1200 | ca. 800 < 1200 | nm
Spectral sensitivity
Photokathode Typ S1 Typ S1
Photocathode
Leuchtschirm Typ P20 Typ P20
Fluorescent screen
Farbe - Color gelbgrin gelbgrin

yellow-green | yellow-green

Maximum der spektralen ca, 560 ca. 560 nm

Energieverteilung
Maximum spectral energy
distribution

Nachleuchten - Persistence

mittel - medium

mittel «+ medium

Konversions-Koeffizient > 04 > 05 cd/Lm
Auflosung in Bildmitte = 50 = 50 Lp/mm
Resolution in screen centre
') Max.Photokathoden- Betriebswerte « Typical operation
Beleuchtungsstdrke im
Daverbetrieb vor u 12 16 KV
IR-Filter gemessen %
Max. photo cathode
lori EteRsity i
W ens'ﬁy =4 Absolute Grenzwerte
permanent service
measured before IR-filter | Absolute maximum ratings
u, 12,5 17 13"
Uy )’
EY) 10 10 Lux
g tonts =30....+30 =80...+30 . |i°Q
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Klein-Thyratrons - Small thyratrons

Y ZT1020
v 2D21 5696 A
Ug 63 6,3 63 \
Ig 600 150 150 mA
'Heizung min. 10 min. 10 min. 10 s
t 0,5 05 05 us
U.p 8 10 10 \%
Grenzwerte
Maximum ratings
Uasp 650 500 V'
Uasperr 1300 500 \
ngsp -100 -50 Impulsfeste | V
ng -10 -10 Langlebens- | V
Ug]sp -100 -100 daver- \%
Ug, -10 -10 Ausfihrung |V
lstoss fUr 0.1s 10 2 der 5696 A
baap 500 100 mA
| 100 25 Pulse-resistant | A
|a‘ 10 5 long-life mA
|§? 10 5 edition of the | mA
Ry 10 10 5696 Me
tk+ 100 100 \
U/ - 25 25 v
t +90 +90 oC
ey s <
Kapazitaten
Capacitances
e 25 1,8 18 pF
Sals 0,03 0,05 0,05 PF
ca 23 09 09 pF
Grdbe - Outlines 3 2 2

Sockelschaltung
Base connection

Pico 7 (Miniatur)
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Relaisréhren mit kalter Kathode « Cold-Cathode tubes

Type Z2C1010 | OA4G 5823 | 5823 A
Kathode Reinmetall Oxyd Oxyd Oxyd
Allgemeine Daten
General data
Uaz \'i > +350 > 4225 > +200 > +350
Ugtz V| H5..467 +70...490 +70...490 470...490

aB \' ca. 121 ca. 70 62 55
Ugtp " ca. 108 ca. 60 55 é5
tq ms 0,2 2,5 1 g
Tiax s = 5 5 5
Betriebswerte
Typical operation
U, \ 340 110 180 340
U \' 140 50 45 45
(Vorspannung)
Arbeitsbereich Quadrant | Quadrant | | Quadrant 1| Quadrant |
Grenzwerte
Maximum ratings
lasp A 5 0,1 0,1 0,1
ST mA 8 25 25 25

& i mA - 5 5 5
athp A 500 500 500 500
B BT :C +90 +75 +75 +75
famb i C =55 <55 -55 =55
Grofle « Outlines 26 61 3 3
Sockelschaltung
Base connection

llﬁ'ﬂmll
Coloured paint
Submin Oktal Pico7 (Miniatur)
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Geiger-Miiller-Zéhlrohr - Geiger-Miiller counter tube
selbstlschend, in Subminiatur-Ausfihrung zum Messen von Gamma-Strahlung

self-quenching Geiger-Miller counter tube, subminiature type for the
measurement of gamma rays

ZP 1070 Groéfle « Outlines 31

Allgemeine Daten + General data

Wandbelegung Flachengewicht ca. 200 mg/cm?
Wall thickness/area weight

Einsatzspannung -+ Starting voltage Ugtarg Moax. 350 V
Plateau 375..530 V

Relative Plateau-Steilheit + Relative plateau slope  max. 02 %/V
(Uy, = 400... 500 V)

Betriebsspannung -+ Operating voltage Uy 400...530 V
Arbeitswiderstand - Operating resistance Ry 10 M@
Totzeit + Dead time (g:: ;5'3“\;) t max. 60 ps
Nulleffekt, Rohre abgeschirmt max. 2 Imp./min
Background, tube shielded
Isolationswiderstand Risol > 102 Q
Insulation resistance
Kapazitat - Capacitance Cak 08 pF
Lebensdaver - Life > 10 [mpulse
Grenzwerte - Maximum ratings
Betriebsspannung + Operating voltage Ub max. 550 V

min. 375 V
Arbeitswiderstond - Operating resistance R, min. 2 MQ
Umgebungstemperatur, tamb -40...475 °C

Ambient temperature

Die Elektrodenanschlisse sind freie Drahtenden zum EinlSten in die
Schaltung. Es ist auf kapazitdtsarme Verdrahtung zu achten. Létungen
und notwendige Biegestellen sind mindestens 5 mm vom Roéhrenboden
entfernt anzubringen.

The electrode connections are flying wires for soldering into the
circuit. Low-capacitance wiring must be provided. Soldering and
necessary bend points must be at least 5§ mm away from tube base.
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Abmessungen - Outlines
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DIN-Bezeichnungen zu den Réhren-Abbildungen
DIN-denotation of the tubes figures

Abbildung Nr.
Figure no.

DIN-Bezeichnung

DIN-denotation

CNEGECRCNONONCNONONONONMONON,
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Rohren-Vergleichsliste - List of comparative types

Die in dieser Liste aufgefihrten Vergleichstypen sind dquivalent. Eine ab-
solute ldentitdt ist nicht in jedem Fall gegeben, sie sind jedoch so Ghnlich zu-
einander, daf ihre Verwendung fir den gleichen Zweck moglich ist. Der
Ubersichtlichkeit wegen umfafit diese Liste nur die wichtigsten Vergleichstypen.
Uber Liefermoglichkeit gibt diese Liste keine Auskunft.

The comparative types listed here are equivalent. They are not absolutely
identical but are so similar that they may be used for the same purpose. In
the interests of clarity this list includes only the most important comparative
types. The inclusion of any type in this list does not necessarily imply delivery

possibilities.
T TELEFUNKEN S TELEFUNKEN
Type Type
A31-19 W A31-20 W B 152 ECC 81
A 413 W A 44120 W B 309 ECC 81
A47-1TW A 47-17 W B 329 ECC 82
A 47-27 W A 47-26 W B 339 ECC 83
A 51-10 W A 50-120 W B 719 ECC 85
A 59-11 W A 59-12 W/2 B 1135 RS 630
A 59-12 W A 59-12 W/2 B 4081 ZM 1120
A 59-20 W A 59-12 W/2 B 5031 ZM 1020
A 59-2W A 59-23 W B 5032 ZM 1021
A 61-200 W A 61-120 W BF 61 EL 41
A 6513 W A65-1TW BF 451 UL 41
A 1834 6080 BR 1161 RS 726
A 2900 ECC 801 S BY 1161 RS 826
ACS § RS 2793 C178 A 5894
AG 5209 STV 85/10 C 180 4252
AG 5210 STV 108/30 C 1108 RS 685
AG 5211 STV 150/30 c1mn2 RS 686
ASG 5121 2D 21 C 1134 6252
ASG 5696 5696 CCa E88 CC
ASG 5823 5823 CD 18 ZM 1020
ASG 5823 A 5823 A CD 36 ZM 1120
ASG OA-4 OA 4G CD 56 ZM 1100
AX 9903 5894 CD 64 ZM 1080
AX 9910 6252 CK 546 DX DL 651
B 109 UCC 85 CK 5672 5672
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TELEFUNKEN

TELEFUNKEN

s Type Type Type

CK 5678 5678 CV 1862 6005

CK 5726 EAA 901 S CV 1868 MF 13-39
CK 5886 DF 703 CV 1928 12BA 6
CK 6201 ECC 801§ CV 1961 12 AU 6
CK 8422 ZM 1100 CV 1971 DF 91

CV 140 EAA 901 § CV 1992 OA4G
Cv 283 EAA 91 CV 2004 EAA 901 §
CV 424 5894 CV 2005 EAA 901 S
CV 449 0G3 CV 2007 ECC802S
CV 453 6BE6 CV 2016 ECC 801 S
CV 454 6BA6 CV 2020 5654

CV 455 ECC801S CV 2024 6BE6

CV 484 DL 92 CV 2026 6BA6
CV 491 ECC802S CV 2128 ECH 81
CV 492 ECC 803 S CV 2130 RS 685
CV 593 GZ 34 CV 2131 RS 686
Cv718 MP 13-39 CV 2132 FZ 9011V
CV 720 723 A/B Cv 2133 FZ 9012 G
CV 753 1A3 CV 2134 FZ 9012 V
Cv 782 DK 91 CV 2237 1AD 4
CV 784 DAF 91 CV 2238 5672

CV 785 DF 91 CV 2239 5676

Cv 797 2D 21 CV 2254 5678
(o'8:31:] 3Q4 CV 2270 FZ 9011 G
CV 820 DL 92 CV 2370 DL 92

CV 850 5654 CV 2466 6939

CV 932 2C40 CV 2492 E8 CC
CV 1350 RS 630 CV 2493 E88CC
CV 1351 RS 631 CV 2507 DF 904
CV 1352 EM 80 CV 2516 2C3HA
CV 1375 EF 85 CV 2524 6AU 6
CV 1376 EF 80 CV 2526 6 AV 6, EBC 91
CV 1377 GZ34 CV 2643 2C40
CV 1535 EZ 80 CV 2726 EL 803

CV 1633 DL 94 CcV 2729 E8OF
CV 1741 EL 34 CV 2792 2K 25

CV 1795 723 A/B Cv 2797 5894

Cv 1832 OA2 CV 2798 6360

CV 1833 OB 2 CV 2799 6252
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TELEFUNKEN TELEFUNKEN
ey Type en Type
CvV 2877 5654 CV 5092 EF 800
CV 2882 EAA 901 S CV 5093 EL 803
CV 2883 6005 CV 5094 EL 86
CV 2901 EF 806 S, EF 86 CV 5156 EF 89
CV 2964 RS 686 CV 5192 PCC 84
CV 2966 EY 86 CV 5212 ECC 801 S
CV 2975 EL 84 CV 5214 E%0 CC
CV 2980 DM 70 CV 5215 ECF 80
CV 2983 DL 94 CV 5231 E88 CC
CV 2984 6080 CV 5232 C3m
CV 3508 ECC801S Cv 5278 ZM 1020
CV 3512 5696 CV 5331 ECC 189
CV 3522 RS 687 CV 5354 E 188 CC
CV 3560 2151 A CV 5358 ECC 88
CV 3852 RS 285 CV 5430 2CHA
CV 3855 RS 329 CV 5434 EM 84
CV 3882 EBC 41 CV 5472 E88 CC
CV 3883 EAF 42 CV 5473 6939
CV 3886 EF 41 CV 5808 ES5L
CV 3888 ECH 42 CV 5809 EBIOF
CV 3889 EL 41 CV 5989 E80 CC
CV 3892 AZ 41 D2M?9 EAA 91
CV 3998 E180F D77 EAA 901 S/EAA 91
CV 4003 ECC802S D 152 EAA 91
CV 4004 ECC 803 S DA 90 1A3
CV 4007 EAA 901 S DB 7-18 D 7-15 BG
CV 4009 6BAG6W DB 13-78 DB 13-58
CV 4010 56546 AK 5W DB 13-79 D 13-21 BG
CV 4012 6 BE 6 W DD 6 EAA 901 S
CV 4016 ECC802S DF 60 5678
CV 4017 ECC 803 S DF 62 1AD 4
CV 4019 6005/6 AQ 5W DF 652 1 AD 4
CV 4023 6AU 6 DH 13-79 D 13-21 GH
CV 4024 ECC801S DH 109 UABC 80
CV 4025 EAA 901 S DH 119 UBC 81
CV 5008 4080 WA DH 719 EABC 80
CV 5065 ECF 82 DH 13-78 DG 13-58
CV 5072 EZ 81 DL 620 5672
CV 5077 PL 81 DN 13-79 D 13-21 GL
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Yo TELEFUNKEN Bt TELEFUNKEN
Type Type
DN 13-78 DN 13-58 LN 152 ECL 80
E81 CC ECC 801 S LN 309 PCL 82
E82CC ECC802S LZ 329 PCF 80
E83CC ECC 803 S M 8079 EAA 901 S
E86C EC 806 S M 8136 ECC802 S
E88C 8255 M 8137 ECC 803 S
E91 AA EAA 901 S M 8162 ECC 801 S
E91H EH 900 S M 8212 EAA 901 S
E95F 5654 ME 1100 723 A/B
E125A RS 685 ML 381 2C 39 BA
E 250 A RS 686 N 119 UL 84
E 1955 2D21 N 142 UL 41
E 2157 ECC 81 N 150 EL 41
E 2163 ECC 82 N 152 PL 81
E 2164 ECC 83 N 153 PL 83
ECC 186 ECC 802 S N 154 PL 82
ECC 230 6080 N 329 PL 82
ECC 801 ECC 801S N 359 PL 81
ECC 802 ECC 802 S N 369 PCL 82
ECC 803 ECC 803 S N 379 PL 84
ECC 960 E90 CC N 709 EL 84
ECC 962 E92 CC NL 803 ZM 1080
EF 861 E180F OA2 STV 150/30
EF 905 5654 oB2 STV 108/30
EL 90 6AQS5 0G3 STV 85/10
F 9138 ZM 1100 PL 21 2D 2
GA 90 ZM 1020 PL 1267 OA 4G
GL 572 2C39A QA 2404 EAA 901 S
GN 4 ZM 1020 QA 2406 ECC 801 S
GN 6 ZM 1080 QB 3/300 RS 685
HF 61 EF 41 QB 3,5/750 RS 686
HF 121 UF 41 QB 5/1750 RS 687
HKR 901 723 A/B QB 309 ECC 801 S
HT 301 2C 40 QB 329 ECC802S
HT 323 2 C39BA QB 339 ECC 803 S
IPD 9-60 2151 A QK 422 YK 1020
KS 9-20 723 A/B QM 559 EAA 901 S
KS 9-20 A 2K 25 QX 21 2D 21
LN 119 UCL 82 | QQE 02/5 6939
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TELEFUNKEN TELEFUNKEN

Trge Type Tres Type
QQE 03/12 6360 T543P 11 D 13-21 BG
QQE 03/20 6252 T543P 1 D 13-20 BG
QQE 06/40 5894 T 543 P 31 D 13-21 GH
QQV 02-6 6939 TB 2,5/400 RS 614
QQV 03-10 6360 TB 3/750 RS 630
QQV 0320 A 6252 TB 4/1250 RS 631
QQV 06-40 A 5894 TB 5/2500 RS 635
QQZ 03-20 YL 1020 TD 1/100 A 2C39A
QS 2406 ECC 801 S D 24 6360

QY 3-125 RS 85 TD 25 5894

QY 4-250 RS 686 TH 2225 2K 25
QY 5-500 RS 687 TS 49 C3m

RD 5 XH RS 533 TT16D RS 685
RH6C YD 1060 720 6252

RHK 6332 723 A/B T3 6939

RS 1002 RS 686 1T 24 6360

RS 1006 B RS 614 1725 5894

RS 1007 RS 685 TY 3-250 RS 630

RS 1009 5894 TY 4-500 RS 631

RS 1016 RS 631 U 49 EY 86

RS 1019 6252 unge uY 85

RS 1026 RS 630 U 381 Uy 85

RS 1029 6360 U 709 EZ 81

RS 1041 V RS 867 uu 12 EZ 81

RS 1041 W RS 567 V1103 6360

RS 2001 K RS 865 W 719 EF 85

RS 2001 W RS 565 WD 119 UBF 89
RT 44 B 4 A 44-12 W WD 709 EBF 80
RT 59 B 4 A 59-23 W X119 UCH 81
RW 80 YH 1110 X 474 2 C 39 BA
SRS 4451 5894 X719 ECH 81
SRS 4452 6252 XN 3 ZM 1080
Ste 1300/01/05 2D 21 XFR 1 1AD 4
STV 85/8 ZZ 1020 XFR 2 5678

STV 500/0,1 ZZ 1030 XFY 14 5672
T54P1 DG 13-58 XQ 1051 XQ 1001
T54P2 DN 13-58 XQ 1052 XQ 1002
T5P1N DB 13-58 XQ 1053 XQ 1003
T543P2 D 13-21 GL XQ 1054 XQ 1004
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We TELEFUNKEN Type TELEFUNKEN
Type Type
XQ 1060 XQ 1001 174 DF 91
XQ 1061 XQ 1002 1U4 DF 904
XQ 1062 XQ 1003 1X2 DY 80
XQ 1063 XQ 1004 2B 52 6252
Y 25 DM 71 2B 94 5894
Y 119 UM 80 2C39 2C3HA
YL 1020 8118 2C398 2 C39BA
YL 1080 8348 2C39 WA 2C3HA
Z152 EF 80 2C 3 WB 2C39BA
Z50M ZM 1020 2151A YJ 1340
Z521M ZM 1021 3AB4 PC 92
Z5/0M ZM 1080 3ACP1 DG 7-14
zZ719 EF 80 3 ACP2 DN 7-14
2729 EF 86 3ACP7 DP 7-14
Z 1494 5654 3ACP I DB 7-14
Z1751 EAA 501 § 3AMP1A DG 7-32
Z 5099 2C39BA 3ARP 1 DG 7-74 A
ZD 152 EBF 80 3BNP1 DG 7-52 A
ZP 572 2C39A 3BH?2 GY 501
ZZ 1020 STV 85/8 3BVP2 D7-15GL
ZZ1030 STV 500/0,1 3BVP7 D 7-15GM
1AB 6§ DK 96 3BVP 11 D 7-15BG
1AC6 DK 92 3BVP 31 D7-15GH
1AF4 DF 96 3C4 DL 9%
1AHS DAF 96 3CX100A5 2C39BA
1AJ4 DF 96 3CX100F5 2C39BA
1ANS DF 97 3HI 151 2CHA
1BG2 DY 51 31 DG 7-14
1BQ2 DY 802 3JP2 DN 7-14
1EP1 DG 3-12A 3JP7 DP 7-14
1FP1 DG 3-12A 3PN DB 7-14
1FP35 DB 3-12 354 DL 92 :
1H2 DY 86 3vV4 DL 94
1M3 DM 70 3XI100AS 2C%A
1N3 DM 71 4125 A RS 685
1R5 DK 91 4-250 A RS 686
152 DY 86 4CM 4 PC 86
152A DY &7 4CX1000A RS 4791
185 DAF 91 4CX5000A  RS2793
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TELEFUNKEN TELEFUNKEN

Type Type Type Typo
4D 21 RS 685 6ALSW EAA 901 S
4DL 4 PC 88 6AQ5W 6005
4FY S PC 97 6AQ 8 ECC 85
4HAS PC 900 6AV 6 EBC 91
47TP2 DN 10-18 6B 32 EAA 901 S
4TP7 DP 10-18 6BD7A EBC 81
47PN DB 10-18 6BKé6 EBC 91
47TP 31 DG 10-18 6BL8 ECF 80
5AN70K E180F 6BM 8 ECL 82
5ANB5K D 3a 6BQS5 EL 84
5AR4 GZ34 6BRS5 EM 80
5BHP 1 DG 13-58 6BW 4 EZ 81
5BHP 2 DN 13-58 6BX 6 EF 80
5BHP 11 DB 13-58 6BY7 EF 85
5CKP 16 Q 13-10/P 16 6C10 ECH 42
5D22 RS 686 6C12 ECH 81
5DMP 2 DN 13-38 6C16 ECF 80
5DMP7 DP 13-38 6CA4 EZ 81
5DMP 11 DB 13-38 6CA7 EL 34
5 DMP 31 DG 13-38 6CD7 EM 34
5DSP 2 DN 13-18 6CF8 EF 86
5DSP 11 DB 13-18 6Cl5 EF 41
5DSP 31 DG 13-18 6CK5 EL 41
5F2A RS 686 6CK6 EL 803
5FP7 MP 13-39 6CM 4 EC 86
5FP19 MF 13-39 6CS 6 EH 90
5TO1A MF 13-39 6CT7 EAF 42
5TO3A MF 13-39 6CU7 ECH 42
5YP1 DG 13-54 &CvV7 EBC 41
5YP2 DN 13-54 6CW 5 EL 86
5YP7 DP 13-54 6D2 EAA 901 §
5YP1 DB 13-54 6DAS5 EM 81
6AB4 EC 92 6DA 6 EF 89
6AB8 ECL 80 6DC8 EBF 89
6A)8 ECH 81 6DL4 EC 88
6AK5W 5654 6DLS EL 95
6AK 8 EABC 80 6DR8 EBF 83
6AL3 EY 88 6DS8 ECH 83
6ALS EAA 91 6ED 4 ED 500
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TELEFUNKEN

TELEFUNKEN

Type Type e Type
6EH7 EF 183 8GJ7 PCF 801
6E17 EF 184 8HG 8 PCF 86
6EL7 EF 80 8X9 PCF 200
6ES8 ECC 189 9A8 PCF 80
6ET6 EF 98 9AB4 uc 92
6F19 EF 85 9 AK 8 PABC 80
6F22 EF 806 S/EF 86 9AQ8 PCC 85
6F29 EF 183 9ED4 PD 500
6F30 EF 184 9FG 6 PM 84
6FD 12 EBF 89 9IJW 8 PCF 802
6FG6 EM 84 9U8 PCF 82
6GBS5 EL 504 V9 PCH 200
6GK 6 EL 84 10C 14 UCH 81
6GW 8 ECL 86 10D 2 UAA 91
6GX8 EAM 86 10 FD 12 UBF 89
6HU 6 EM 87 10L14 ucc 8s
6HUB ELL 80 10LD 12 UABC 80
6JW 8 ECF 802 10LD 13 UBC 81
6JX8 ECH 84 10LD 14 uUCC 85
6KX8 ECC 808 10P18 uL 84
6L12 ECC 85 10 PL 12 ucCL 82
6L13 ECC 83 11D12 6080
6140 E84L 11E13 6360

61D 12 EABC 80 1MEI5 6252

61D 13 EBC 81 ME1 5894
6M2 EM 34 12AC5 UF 41
6N 8 EBF 80 12ALS5 UAA 91
6P 15 EL 84 12AT7 ECC 81
652 EY 86 12AT7WA  ECC801S
6S2A EY 87 12AU7 ECC 82
6T8(6AK8) EABC 80 12AU7 A ECC 802 S
6U8 ECF 82 12AU7 WA ECC802S
6V4 EZ 80 12AX7 ECC 83
6X2 EY 51 12DA 6 UF 89
7AN7 PCC 84 12DF7 ECC803S
7DJ8 PCC 88 12DT7 ECC 803 S
7ES8 PCC 189 12FG 6 UM 84
7HGS8 PCF 86 14GW 8 PCL 86
BAB8(9A8) PCF 80 15A6 PL 83
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TELEFUNKEN TELEFUNKEN
Type Type Type Type
15BD7 A UBC 81 30L1 PCC 84
15CW 5 PL 84 30P4 PL36
15DQ 8 PCL 84 30P 16 PL 82
15TO4A F 38-10 30P18 PL 84
16AS5 PL 82 3BA3 UY 85
16A8 PCL 82 40 KG 6 PL 509
16Y9 PFL 200 42EC 4 PY 500
17C8 UBF 80 45B5 UL 84
17 CVP 4 AW 43-88 50BM 8 ucCL 82
17DJP 4 AW 43-80 63 TP ECL 80
17 KW 6 PL 508 64 SPT EF 80
17N8 UBF 80 65 ME EM 80
17Z3A PY 83 85A2 STV 85/10
18GV 8 PCL 85 90 AG FZ 9011 G
19A)8 UCH 81 90 AV FZ 9011 V
19 ALP 4 AW 47-91 9 CG FZ9012G
19 AQP 4 AW 47-91 90 CV FZ 9012V
19 BEP 4 AW 47-91 108 C 1 STV 108/30
19BRS UM 80 150 C2 STV 150/30
19BY7 UF 85 163 Pen PL 82
19BX 6 UF 80 171 DDP UBF 80
19D8 UCH 81 213 Pen PL 81
19DC8 UBF 89 829 B 5894
19FL8 UBF 89 2255 AMR XQ 1004
A3 2D 21 2255 IND XQ 1003
21A6 PL 81 2255 NOR XQ 1002
21 DKP 4 AW 53-88 2255 ROE XQ 1001
21 ENP 4 AW 53-80 3852 2C39A
23 AJP 4 AW 59-90 5648 2C3A
23 AMP 4 AW 59-90 5726 EAA 901 S
23 AQP 4 AW 59-90 5749 6BAG6W
23 BCP 4 AW 59-90 5750 6BE6
25E5 PL 36 5751 ECC 803 S
2 A0 8 UCC 85 5814 ECC 802 S
27BL8 UCF 80 5867 RS 630
28 AK 8 UABC 80 5868 RS 631
B GBS PL 504 5886 DF 703
30 AE 3 PY 88 5894 QQE 06/40
30C1 PCF 80 5910 DF 904
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TELEFUNKEN TELEFUNKEN
L Type b Type
5915 EH 900 S 6939 QQE 02/5
5920 E90 CC 7025 ECC 803 S
5976 TK 61 7036 EH 900 S
6057 ECC803 S 7092 RS 635
6058 EAA 901 S 7210 2CHA
6060 ECC 801 S 7262 A XQ 1002
6067 ECC802S 7289 2C39BA
6073 STV 150/30 7308 E 188 CC
6074 STV 108/30 7316 ECC802S
6079 RS 687 7320 E84L
6084 E80F 7534 E130 L
6085 E80 CC 7643 E 80 CF
6094 6005 7721 D3a
6095 6005 7722 E280F
6096 5654 7735 A XQ 1002
6097 EAA 901 S 7751 E235L
6136 6AU 6 7788 ESIOF
6155 RS 685 7815R YD 1040
6156 RS 686 8118 YL 1020
6189 ECC802S 8223 E 288 CC
6201 ECC 801§ 8233 ES5L
6252 QQE 03/20 8348 YL 1080
6267 EF 806 S, EF 86 8408 YL 1130
6344 YJ 1350 8412 YD 1060
6360 QQE 03/12 8422 ZM 1100
6663 EAA 901 S 8463 YL 1000
6664 EC 92 8507 XQ 1002
6679 ECC 801§ 8556 EC 8010
6680 ECC 802 S 8562 8255
6681 ECC 803 S 55390 2K 25
6687 EH 900 S 55391 723 A/B
6688 E180F 55852 AM XQ 1004
6844 A ZM 1020 55852 N XQ 1003
6897 2C3%A 55852 S XQ 1002
6922 E8 CC/CCa 55852 SR XQ 1001
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Halbleiter - Semiconductors

Auszug - Survey

Nd&here Auskinfte und ausfihrliche Additional information and detailed
Datenblatter: data sheets to be obtained from:

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT
AEG-TELEFUNKEN
FACHBEREICH HALBLEITER

7100 Heilbronn, Postfach 1042
Theresienstrafie 2
Telephon (07131) 8821 Telex 728746 Telegramm telefunken heilbronnneckar



Inhalt nach Typen geordnet - Summary of the types

Type Seite Type Seite

Page Page
AN N25ae0es 127 7V ol b J— 28
AA 112P 127 ACy (7B s:0s 23
AA 1B AN 128 AC TR i 23
AA  113P 128 AC 186...... 24
AA 117...... 129 AC 187K 25
AA  T1Bliwiees 129 AC 188K.... 25
AA 118P 129 ACY 16 .oivesn 83
AA  119...... 130 ACY 24 viainns 84
AA  119P 130 AD 138...... 26
AA 132 131 AD  138/50 26
AA  133...... 131 AD . 13%usms 27
AA 134...... 132 AR, 1 iinn 7
AN 1850 0vins 149 AD 180005 28
AA  136...... 149 AD M52 s 2
AN MBT covis 132 AD . 155 snians 2
AA 138...... 133 AD 159 iavios 2
AA  139...... 133 AD  N&..aans 30
AA  140...... 134 AD 18] .. 30
AA  140P 134 AD 182 ks 31
AA - V42 i 134 AD 184 ouiue 31
AA  142P 134 AD 165 .50 32
AAY 18....... 175 AD 169...... 32
AAY 41....... 150 AF T08: 0 0:005:0:0 33
ANAY 46 iaeion 176 AF  109R 34
ANT N0 e v 151 v V4 [ R 35
AAZ VL nees 177 AE 188 oo 36
AC ' T8 .sves 16 AR 5185 e 36
AC W .ins 17 AE 1885 e 37
7 o | T i 18 BB 1 1B s il 37
AC 12230 18 AF - 138 s van 38
AC 128 i 16 AF 139 . cones 38
AC AU 223 19 AF A78 5538 39
- (ol ic | (RIS 20 A B eauen 40
AC 131/30 20 AF.s 29 s 40
AC “~150 5 son 21 AR EOREL e 41
AC 160, . s 21 AR Y282 s 41
AC! 070 e - 22 AR 253705 42
ACWlivisies 122 AR 25605 i3
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Type Seite Type Seite
Page Page

AFY BAY
AFY BAY
AFY BAY
AFY BAY
AFY BAY
AFY BAY
AHY BAY
ASY BAY
ASY BAY
ASY BAY
ASY BB
ASY BB
ASY BB
ASY BB
AUY BB
BA BB
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BA BC
BAW BC
BAW BC
BAW BC
BAW BC
BAX BC
BAX BC
BAX BC
BAX BC
BAX BC
BAY BC
BAY BC
BAY BC
BAY BC
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Type Seite Type Seite

Page Page
BC 56 BE. ;228 ..3¢.. 76
BC 56 BF 229, s8h 77
BC 56 BF 80, .58, 78
BC 57 BE 240 ... 79
BC 57 BFE _241..3.. 79
BC 57 BF . 254 .90 71
BC 58 BE; ,.255..91.. 72
BC 58 BE . 310..56.. 80
BC 58 BE 31 aks.. 81
BCY 93 BF N4 35 82
BCY 94 S 50 ...38.. 97
BCY 95 BES . St...80. 98
BD 59 BFW . 27.,..98.. 99
BD 40 BEX . 33.api% 100
BD 61 BEX: | 8988 100
BD 62 BEY .27+ 300 101
BD 63 BEY . 65,385 101
BD 62 BEY .69 .85 102
BD 63 BFY &9A..... 102
BD 62 BEY . 80..%d 101
BD 63 BEY .. 85..85).. 102
BDY 96 BEY . 86..02J.. 102
BF 64 BEY ", BY o5 8500 103
BF 64 BEY . 87A .. 103
BF 65 BFY _88..3%i.. 103
BF 65 BFY 90 ....... 104
BF 66 BLY . 78..355.. 105
BF 67 BLY - 495850 106
BF 68 BLY 80 ...88:) 107
BF 68 BbY  B1...38.3 108
BF 68 BRX 25..:3¢ ) 181
BF 69 BOX L ....58. 182
BF 70 BRX 28 ... 0%, 183
BF 71 P ¥ .. K. 183
BF 72 BPY .70...5§.. 184
BF 73 BRY . 71%.288.. 184
BF 73 BRY. ; Z2....88:. 184
BF 74 BPY- T80, o3 185
BF 75 BRY .79, ..8%. 186
BF 75 BRY 49059 0 187
BF 76 BRY .. 50 .88, 187
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Type Seite Type Seite
Page Page

BZY 85D..... 171

BEX- . 87850 171
BZY .92/C.....0072
QSY . 11,12 192
G 212,040 5588 193
CRY . 10 ....55% 186
OA 126/5...18. 174
OA: 2l oanis 140
OA 128...... 140
OAD 129 siusa 141
OA 130545000 141
OA- 131 covwes 142
QA 1825505 142
OA 154Q.... 175
oA 18200000 150

OA 182B.... 179
OA 182R.... 180

AN oo 161
1N 4001 ....... 161
1N4002....... 161
1 N 4003 een 161
1 N 4004 e 161
1N 4005 ....... 161
1 N 4006 ....... 161
1 N 4007 vee 161
1N 4148 . 161

120 1 N 4151
120 TN 4152 ..
121 TN 4153 ..
121 1N 4154
121 1 N 4446
139 1N 4447
. 139 1N 4448 ..
166 1N 4449 ..

. 166 2N 706 ...
. 166 2N708 ... . 16
166 2NN (..iaove N7
166 2NN ... ees 101
. 168 2N 1618 e SANE
BZY 85/C..... 169 N7 S 120
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Type Seite

Zubehdr « Accessories

Abmessungen -

6 HALBLEITER

Page

29 3055 sl 123

2 3375, o e 124

2N 3553, o0 5% 125

2N 3632, ... 55 126

2N 3866 ...k 126
............................ 194
CHITINSS wesifnsisioae SRR AR 197



Kurzzeichen

A a

Anode
Lichtempfindliche Flache
Basis

Collector-Basis-Stromverhdltnis

Collector-Basis-Stromverhdaltnis
im Ubersteverungsbereich

Stromverstarkungsfaktor
bei 1 kHz

Collector-Kapazitat
Diodenkapazitat
Gehdusekapazitat
Belastungskapazitat
Sperrschichtkapazitat
Emitter

Magnetische Empfindlichkeit
Beleuchtungsstérke
RauschmaB
Misch-RauschmaB

Frequenz

Eingangsfrequenz

Maximale Schwingfrequenz

Eigenresonanzfrequenz
Transit-Frequenz

B-Grenzfrequenz

Symbols

anode

light-sensitive surface
base

forward DC current-transfer
ratio common-emitter

forward DC current-transfer
ratio in the saturation region

current amplification factor
for 1 kc/s, emitter grounded

collector capacitance
diode capacitance
case capacitance
load capacitance
junction capacitance
emitter

magentic sensitivity
illuminance

noise figure

mixing noise figure
frequency

input frequency

maximum frequency
of oscillation

self-resonant frequency
gain bandwith product

B-cutoff frequency
HALBLEITER 7



hpg (B)

hge (B)

le mod
I
Io

lcBo
IcE0

lcER

lcEs
lcEv

lom
'p
Ipss
o)

IEBO

Collector-Basis-Stromverhaltnis

Stromverstdrkun