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1. GENERAL DESCRIPTION OF THE APPARATUS

The apparatus STM=500/510 is a magnetic tape sound recorder
for professional purposes. The tape recorder STM-500 operates
on Channel 1, with mono heads, one playback and one recording
amplifier. The tape recorder type STM-510 gets supplied with
stereo heads,two playback and two recording amplifiers., The
oscillator is identical with both apparatuses. The range of

use of the equipment is very wide, e.g.

-~ Radio and TV studios
~ Disk studios
-~ Music schools

~ Theatres, etc,

Tts high technical standard is characterised by the following

services and qualities:

—~ Clockwork precision mechanics having a simple design,

— Electronic control of tape feed device for elimina-
tion of faulty conmections and for programming the
individual modes of operation,

- Blectronic switching elements in the tape feed device
/triacs, diodes, transistors/,

- Partly electronic motor braking,

~ Full possibility for remote control.

~ Tape feed independent from mains frequency.

- Crystal precision,

— Possibility of speed shift corresponding to +1/4 and
1/2 sound intervals.

~ Tape speed check with control lamp and stroboscope.
The stroboscopic lamp is fed by fhe crystal oscilla-
tor network,

-~ Tape length measuring /electronic/ clock - calibrated

in time - and provided with digital display tubes



assures maximum accuracy., Display with four digits

/minute, second/.

- Simple introducing of tape, without wrapping of roller,

-~ Tape tension control before and behind the sound axis.

—~ Rubber roller and swinging arms with electronic move—

ment damping.

2, TECHNICAL DATA

Tape speed:
Stability:
Slip: .

Tape tension before sound
axis:

Tape speed checking:

Running~up time:
Rapid winding time:

Whining:

/According to DIN 45507/

Measuring of program time:

Clock precision:

Line input:

Input level:

Line output:

38,1 and 19,05 com/sec +0,1%
10_5/0O /orystal precision/

max. +0,1%

80 gr + 15 gr

a, by control lamp
b, by stroboscope

- =0,5 sec

max, 2,5 minute /1000 m/

38 cm/sec : < 0,04% weighted

value
19 cm/sec < 0,06%

electronic clock /max. 997591/
digital display

iO,l% /absolute/

symmetrical, input impedance

> 5 kohm /30 Hz - 16000 Hz/
min, O dB; max, 12 dB

symmetrical,
output impedance = max, 50 ohm
/30 Hz -~ 16000 Hz/



Line output voltage: max, 12 dB at 200 ohm

Correction time constant: 38 om/seo : 35 Hseo;

19 cm/sec : 70 usec

Frequency response 38 cm/sec : 31,5-18000 Hz +

+ 1,5 dB
/overall/ 19 om/sec : 40-16000 Hz + 1,5 dB
Recommended tape: 38 cm/sec : AGFA PER-555

19 cm/sec : BASF LR-56

Signal-to-noise ratio: 38 cm/sec : 62 dB /stereo/
51,4 mM/mm
19 cm/sec : 61 dB /stereo/
51,4 mM/mm

Signal=to-noise ratio: 38 cm/sec : 62 dB /mono/
32 mM/mm
19 cm/sec : 61 dB /mono/
32 mM/mm

Distortion from tape: 38 om/sec 51,5%

/51,4 mM/mm/ 19 om/sec : = 2%

Cross—talk attenuation: min, 32 dB /1 kHz/

Erase attenuation: min. 85 dB /38 cm/s 1 kHz/

Magnetic biasing frequency: 240 kHz

Erasing frequency: 120 kHz

Dimensions: ~705x635x910 /1270/ mm

Weight: 85 kg



3, PUTTING INTO OPERATION, DESCRIPTION

OF FUNCTION

ATTENTTION!!
The reference numbers /e.g. 5 etc./ are only wvalid for figures

1-~13 of the operation manual,

The tape recorder will be connected with its power cord to a
mains supply of 220 V 50 Hz. Front cover plate of the appa-
ratus shall be folded down and the red pushbutton /14/ on the
switching keyboard pressed. /See figure 1/,

Thus the apparatus has been switched om.
The metal housing of the apparatus must be provided with se-
parate protective earthing,
The protective earthing lead shall be fastened under the screw
clamp placed on the rear upper connecting strip /see figure 3/.
The in- and outgoing lines are received by the terminals of

the rear lower connecting strip /see figure 2/

for line input XILR=3-11C
for line output XLR=3~12C

Connection with Cannon plugs.

3,1 Speed setting

In the épparatus speed is changed electronically. Simultane -
ously /and automatically/ take place also correction change of

the amplifiers and switching over of the time clock.

There is further a possibility for modifying the speed cor-
responding to + 1/2 and + 1/4 sound interval, The adjusted

speed is indicated on the upper plate of the tape feed device

/see figure 4/ by the corresponding signal light. / 138} 119]/.

The shifting of a half and a quarter of a sound is displayed



by the lamp bearing the inscription of "+TONE", When changing
the speed the light "FAULT" remains illuminated until the

speed of the motor reaches the desired wvalue.

3,2 Introducing of tape

On the hasic apparatus a tape wound onto a metallic core
according to DIN 45515 /max, diameter 290 mm/ may be placed,
The tape can be slipped in a simple manner, it has not to be
wrapped around rollers /see figure L/,

After having displaced the right side swinging arm from its
home position the right side winding motor comes under power
and slowly starts to rotate. Nevertheless this does not
hinder the introduction of the tape because the voltage appe-
ars on the motor delayed /appr. 1 sec/. Simultaneously the
rubber roller assumes a preparatory state and the rollers
modifying the tape track go into their final position during
playback and recording. In this way it could be obtained

that at the time of starting the tape track has to be modi-
fied by the rubber roller by a small amount. That serves for

two purposes:

—~ there is much place before the heads when introducing
fhe tape
- starting may take quickly.

With the aid of adapters to be ordered separately to the
apparatus also tapes wound on spools DIN hxsil /minimal
interior core diameter 60 mm, ratio of outer core to inte-
rior omne 3:1/ and on metal disks according to DIN Lxs17 Blatt
1 may be used.

The adapters can be bolted on the place of hold-down bracket
L9, 51. |

Care should be taken‘that when putting the tape spools on the
switches 19 and 20 be switched in suitable positions., Switch

19 has two positions:



upper position:

for disks according to DIN 45515 and 45517 having mini-

mum inside diameter 100 mm

lower ' position:

a., switch 20 in upper position:
for spools according to DIN 4xs1l, having minimum

inside diameter 60 mm

b, switch 20 in lower position:
for spools DIN 4551k, inside diameter less than
60 mm /Attention: for that case the specification

is not valid!/

3,3 Modes of operation

If a tape has been placed on the apparatus as described above
the following modes of operation may be set by the selector

switch:

-~ Playback

- Recording

-~ Winding to the left
= Winding to the right
~ Variable winding

- Stop

The setting of the modes of operation is indicated by light-
ing pushbuttons,

3,3.1L P1Layback

Tndication of pushbutton: [:::]

This mode of operation may be switched directly or programmed,

The latter means that when going over from rapid winding into



playback it is not necessary first press upon the stop button,
The apparatus stops automatically and playback starts only
after the tape having stopped,

3,3.2 Recording /latch/
Indication of pushbutton: [:::] /red/

That state of operation only sets in by simultaneously press-—
ing down the playback pushbutton,

That mode of operation may be programmed too,

3,3,.3 Winddineg t o t h e 1 ef t
/to the right/

Indication of pushbutton: ( >

It is possible to switch over to winding out of any mode of
operation. The advancing speed of the tape cannot be control-

led and is maximal.,

3,3, Variable winddineg

Tndication of pushbutton: [<] [>

That mode of operation facilitates seeking. As a mater of
fact speed and direction of the advancing tape may be changed
by knob 43 /see figure 4/, Besides as long as the pushbutton
//<j D>/ is being pressed down the tape bears during its

running against the playback head. There is thus a possibility

for monitoring when winding,

3,3.5 St ar t o f recordineg
f rom plavyback

The design of the apparatus makes it possible to go over from



playback to recording without hearing a click, That permits
subsequent repairs /mounting/,

For this mode of operation the designers have built a useful
network into the apparatus which functions as follows:

E.g., During his report the lecturer makes a mistake and the
recording is being stopped, The operator rewinds the tape
before the faulty part, then starts playing back,

Then he presses the recording button/[:::]/and holds it down,
on the two connecting points of the remote control device
/B6-C6/ a short circuit appears switching indirectly the
checking loudspeaker in the lecturer’s cabinet., The lecturer
hears the last sentence before the faulty part and prepares
himself for continuing the text, When the last faultless
sentence is finished the operator presses down the playback
button too. Thus the recording starts but at the same time
also the previously active short circuit comes to an end /the
checking loudspeaker falls silent and the lecturer continues

reading/.

3.4 Counter
/digital tape length measuring clock/

When switching on the apparatus the digital displays of the
clock show 00 minute 00 second, During the shipping in of
the tape ~ because of the rotation of the right roller - it
will show some seconds, The clock may be reset to zero with
the aid of pushbutton 45 /see figure 4/, The display shows
at tape speeds of 38,1 and 19,05 + O cm/sec always the right

time,

ATTENTION!

At the tape speed corresponding to sound intervals i1/2 and
+1/4 as a matter of fact the clock shows the time not in
absolute values but related to the tape as timecoordinate.
This means that while the speed selector button "38" and
19" commutates also the clock, switching of the sound shift
does not affect the clock,

10



3.5 Remote control

Except the adjustable winding in every mode of operation the
apparatus may be controlled from the remote control desk,

The remote control connecting plug is situated on the rear
lower connecting strip /see figure 3/..As a remote control desk
also the own mode switching unit of the apparatus may be

used that can simply be lifted out of the apparatus, In the
same manner the digital clock may be used for remote display
too, Of course both can be ordered from the manufacturer se-
parately too, as options, Tf the digital clock should be

placed in some distance from the apparatus the following have

to be born in mind:

~ The lead of the 5 V supply voltage /A9—A10/ should be
prepared of a wire having large cross section because
the clock only functions faultlessly when the supply
voltage is on 5 V + 0,25 V, The relatively high
current flowing in the lead /appr. 0,5 A/ may cause
strong voltage drop. Therefore in certain conditions
/longer distance/ it is recommended to produce for
the clock the supply voltage of 5 V + 0,25 V on the
site,

— The lead of the clock control pulses /B9—BlO/, should
be in order to protect it against external distur-
bances, of screened cable., Its capacity should pos-—

sibly not exceed 10~15 nF per cable.

3,6 Start of playback from mixing
table

The design of the apparatus permits starting and stopping of
playback from the manual controller of the mixing table /A6~
-c1/.

11



Ly, CONSTRUCTION OF THE APPARATUS

The apparatus consists of three main parts:
—~ tape feed device
-~ amplifiers

~ supply unit

4,1 Tape feed device

This part of the apparatus is built on an extremely strong

- aluminium casting, The main parts form independent mechanical
blocks which are connected with the apparatus mechanically by
means of bolts and electrically by connectors,

The block; units —~ generally after loosing four screwed connec-
tions that are releasable from above -~ may be lifted out up-
wards, Dismounting the whole running gear takes not more than
5=6 minutes - also for unskilled persons, That has its advan-
tages in the maintenance and in troubleshooting.

Mechanical blocks that may be lifted out of the running gear
/figure 13/:

-~ head unit

~ main motor unit

-~ right side winding unit

= left side winding unit

-~ mode of operation switch

- right side swinging arm and regulating unit
-~ left side swinging arm and regulating unit
~ digital clock /electric unit!/

~ output code and monitoring unit /electric unit!/
In addition there are in the running gear the control circuits

of the tape feed electronics and of the main motor, These are

the following /see figure 1/:

12



cT

:/g °aNITI eo0s/ aeef Juruunid oY)l JISA0 JULSTJI O©TOSUO0O

o)y ut ooeTd oyey Loyl OTqTsse00e ATTsBO o 01 JIOPIO UT

saoTJITTdWy ¢ ‘¥

‘ooeTd SBurpuodssaIgod B UT POSSNOSEP U09q ApBOIT®
sA®ey SIUSTT TRUSTS O °‘pouslsTT oq Aew TT IotJsrTdwe yoeqglerd
pue 1T gotTJrTdwe 3oeqderd go ndino soyy syoel go arted eyl ug

‘paemaoy poeuysnd st £Le3 oyas Jo
WIe or) UoyM po31oouucd ATuo ode Loyl (saotJrTdwe sorvglerd oy)
Jo andjino eyl 0131 pPe1OdUUOO 20U oJR /2 °anItgy eos/ sI0300UU0O

andino SUTT oYyl A3 JI0310TTe oYy Jo uotritrsod swoy oyl uf

SIYSTT TeusSTts -
IT xotgrTduwe soeqlerd jo pue T gergrTduwe spoeqletd
Jo 3ndjno oyl SuTrIojTuow JoJ TYoee s3oel Jo arted ouo -

ALo3 J9330TTe OUTLT -
$SUTMOTTOF oyjy pooeTd oxe oJgof

/% °an8tg ees/ 6§

ITUN SUTIO}TUOW pue 9pod inding g 4

‘/opTsino woay/
0Jd9Z 013 138sdd 98¢ jouUuUed 37T ‘sJanoy 6666 sT ALArToedeo umwrTxel
‘uo peyolTMs ST snjiegedde oy) ueym Suriraelrs aeed SuTuuni oyl

03uT 3TTng ueeq sey /T oINIEJ 905/ I03UNOO INOY JIOM B ISULING

3TNOJITO SUTATIP JO10W ULBW =
3TNOITO Jurjernd8ed Jo0l0u ULEW ~
IOZTTTqelrs Aouenboajy UySty =~
L1TNOITO SUTYOLTMS =~

1ITNOITO Jurlrernges -

TIT 3TNOJIEO TOIJUOD =

T 3TNOJITO TOILUOO =



HT

, rgaeTyrTdwe o3 II JOZTTTAERS
pue o8erToa ‘O ‘P UM Ieed Juruunda o1l gsotTddns T JIOZTTEJELS

‘gpIeoq 3 TNOITO peautad uo pojunoul spIed oTqeeoerdea oJge 9SOUL

‘II JI9ZTTTABIS -~

‘T J0ZTTTUR}S -

i syIoM)eUu SUTZTTTGE}S OM3 o1

peoetd eae 3T PUTUSH *I0O0P det; e U3 TM pepTaoxd sT 3Tun A1ddns
o1j3 2UOJJ UL ‘SPIEBMIOE] ano peTTnd oq few SMOJIOS OM) pOUdSOOT

SurAey Il Je pue ¢ 10200UUOO € JO sueom Aq aepaooex odey oYU}

o# pejoeuuod ST 3TuUn A1ddns eyl ’/L oINS TJ ees/ owreIJ UOWWOO

® 0)UT pPOJUNOW OJe SISUIOJFSUBIY surem oy} pue sIOZTTTIe}s OUL

ptun ATddng %

‘90TAOD SUTMNOOT © pouedo

SuTaey A0} Je STSSEYO oyl Wodd ano perInd oq Leuw goTJrTdwe AJgeay

¢ /jueuma) sut SuTsoeyo pue/ Io)0U UOTreTNnpPow oTweudp =
JO01RTTTOSO SUTSBTLq oTleoudeu pue Surseto =

cz Touueyp) goTJrTdwe SUTPIOOSI =

T Touuely) JoTJTTdwe SUTPIOOdI -~

‘g Teuuel) gotTJITTdWwe spoeqlerd =

‘T Teouuel) JoTJITTdwe spoeghetd -



QT

‘/senTea JIOMOT 92 wox g/
MmoToq woxg Sutryooadde ALq pojlsnfpe oq pTnoys onTea pPaITsep oyl
‘¢ /I8 00CT uoTadraosur/ ‘3Tun JI0j0W UTeW 9y} JO oreTd JI0A00 O

JO aaoq eyy ySnouayl jusunpsnlpesa Jo0F LA3TTEqrssod © ST ogay],

swers QOZT ‘tonTea peirey

‘poddogs JOTTOI O] OJIOYM ©0JI0F OTESUSO] O] pPeeT USYL

‘eo;Aep Sutanseow ooJoJy Surads oyj Jo sueew £Lq jJeys oyl wWoiJ
Jer3eT Trnd JI8TTOJ Joqgnd oY) UOC SISIULF oYl YLTM JFuTriyetq
OTA3TT AJoA ®© Su;Atdde OTTUM ‘“JIOTTOJI Joqqnd 8yl Jo 1Jeys

oy uo sweaf 000Y °os0JF Surads Jo uae oyl IFueH syoegleTd wo
YOQTMS “JIOTTOI Joqqni 8yl Jo o3eTd I0A00 oY) JJO MOIOS ‘UOT]

~tgod pue JTOY) WOLJ SOPTS UYjpoq uo swre SUTSUTMs oyl ooerdsTq

I o T
- T o & I e qgqgna I O F T3 ueo waysnl
- p B 8 a puew®e 3 O ® 1 O e anes o adgIgryg
002T—000T 00#%~00¢ OpPTs 23JOT
00%~00¢ 00ZT-000T opTSs JUSTJ

U ulo/sum.:cﬁ U mo/sune.:c%

*SUOTIO00JITP SSTMIOOTOTIUR pPUR
OSTMIOOTO UT peJanseeuw o¢ TTTM onbxoy Surieaq sToods odes oyj

Jo ooeTd o1y uo /quewqoeqqe Teuo;qdo/ goreow onbaojl e JurovITg

s o 3
-t I q Teo TU®TIYO O W ® AT 212 TS U®O S

UOoT 3OS ITTP ° U 3 J o guTOo ey ILSG

SOURUS JUTRU TBOTUBYUOON T°*¢

SNOTILONYLSNT HONVNAINIVIW “&



oT

‘UOT)BZT)OUICUWOP
JI0J Ppesn oq pINoyYs 9SO0TASDP osodand-Tetoeds ¥ ‘/9 oanJTJ 908
tsouoao JUMOITO oYl o} ATJBTHOTpuédJGd possead oq TTITM gutads

umop—pToH/ cgpeoy oy} JOo sdno SUTPTOTYS °U} ermeH
mo Ta2e=z T 3o usdeuwsd LTS

caorem Adeos o3UT peddTp UY1O0TO UITEM ATuo pouedTO

oq pTnoys osTe 3T TeTIsrem I9qqnd o3 gutaxesoad Jo JIopIo UL

s g T TOJI

I qqgndJa o ysy J O guTtTueo TH 9T &

/gaeqem Adeos ojur pesJgoumnT yYsnagq JO0
Y1o0TO YITM pOULdTO °q ATuo KLew ISTTOX opTNS opTs JUSTI OU}
Jo o0BIINS Jeqqng/ ‘ToyooTe O3UuUT poddTp ysnidg ®© quM ATTep

rseeT 1B poureTo dq PTNoOyUs syuewoTe SUTPTNS pue speey OUL

s peoy e U 2 J o guTu®eoe T ST G

‘UOT1EOTI

~qnT Aue pesu 30U Op JIO8pI0OdL odey a@yy uUT pesn sFuraeeq OYL

wo Ty eBOTILANTHLS

«Joanjoejnueuw oyl JO SUOT}ONIASUT
00TAJIOS 0] SuTpaoddoe opell oq pTnoys ruem)snipeeyd '/quemete
Sutsuos oY) osTe/ OTUOI}OSTS ATTnJ ST UOT3eTNIeI UOTSUSL adwe],
‘GT ¥ X8 08 Jo onTea oY) UoO uTewoI PTNoYs UOTSUd}

odes fwmu GTT ©OF uwm 06¢ WOIJ SoOonpoet JI9}oWeTp Toods edej oYUl
oTTym ‘uoryesaodo Jo sopouw SuTpIooed UT pue soegheTd UT UOTS
~uoy odey Jo onyea oY} °SINSEIU ‘/quemqo@qqe Teuotsdo/ SOTASD

SuTanseow UoOTsSUS]} odeyr e 3nd 3Tun peOY 9Y} JO ooeTd o1l U0

uo TS UuUo o deny FoO SuTyOo U €14



LT

‘oouBIlSTSSE SOATS 6 9INITF speey

oyy Surazes pue Jurzsnlpe Jojg ‘Ioanjioejnuem dYj IO ,SUOT]
—onijsurl SUTINSeof,; °oUl UT poTJroeds Lem oujl UT peystTdmoooe
oq pTnoys sgetgrrdwe oyj Jo SUTInsedu SU(TTSM se speoy ot} Jo
ruemysnlpe pue jusmeoeTdey ‘QUSUWLINSEdUW OTIJOSTS Aq. oseO 1yOowVe
uT peptToep oq pTnoys juemeoeydsa Jo ArTssooou oyl ‘peoerd

—oJ o PpTNoOUS speey oyji esn Jo sanoy 'puesnoyl TeBIOASS I01JV
s peoy eyl Jo nuewmilsnl pvogs

‘PTT JIOA0O0 UOCUOO B SBlf
SAYSTT JO MOJ OY) 3Byl 90ULISJITP °oUl YITM snngoTeuR ST JTUun
SuragojTuow pue Aoy SUTILO0TTe oYU} Ut sdureT oya Jo juemeoeTdoy

' ‘ogqny uetodTu
pouoTsuswWIp ATgelTNns JI0 TOO3 8sn N0 SUTLIFTT I04 “suoling
~psnd TeNPTATPUT U3 JO SISA00 9} posouwd SutaAely Jo3J8 pooerl

=-doa oq KLew YOLITMS JI0)09Tes epou Teuotrexedo oyj) Jo sdweT oYL

sdweeT
T2ud Ts J o T ue woe o e Tdoy 6T %

“IOPJIO OSISASI UT ATquosseay -
/pJEMdn 1N0
peTTnd oq ueO 2T §31TOQ O} POUSSOOT Sutaey Jquv/
s1TUNn JOOTg TeOTUBYOLW A3TneJ SAomwmdy =
/iswmie SuTSuTMs 9] JO oJed egnl/
soneTd a0A00 oAOWSYT =
1Jeys oyl WOoIJ JOTTOI pPTes
umop TTnd pue JFoTToI Jeqqni Jo d3efd I0A00 ;jo MDIOG =

s1T0oq e3eTd JI9A00 OU) OAOWRY —

s 3 T UnNn

3 0 O T g J o 7 ue mooeTdoy gT S



ST

/61T/ ZH3 OT
TWOTL00II0D OTYDI]

/8¢/ Zil 0T O .

UOTLL0SII0O OTYOI]

:

It
o

/61/ ZHs OT b -O

UVOT]00II00 OTYSIL

il

/8€/ ZEsl 9T —

UOTLOOII0O OTUDI) = Tg % ()
/6T/ TOXIJUOO TOADT = ga CD_____ Sd
/8¢/ TOJIZWOO TOAOT = 3&

ToTJTTdwe soeqlerd

:suotrexedo pres o3 Tngdrey oq Lew sSurtmeip SUTMOTTOJ OUL
‘ano peT SuTeq sjuULWOTO JuElrles 98Ul Jo ruemysnl pe
~ox omos pue snjesedde oy Jo saojowesed TBOTUYOS] UTeEW 9}

Jo Suryooyo TeoTpoTisd oyl sOpNTOUT ooUeUs JUTeN OTJI100TO Ol

SoURUo ULl OTIL00TH & G

‘6 ©oaINIT4

MoI0s Furssoanrsoedad ‘¢
auowgsnlpe den ¥

/A1TIeTNno
~tpuedaed/ MdIOS
Sutrzsnlfpe 2UITeH °T




6T

‘9 1NUTW /s TRUISTS 9? ST OJ9Y WNWTXEeu POMOTTY ‘Tood

ode} Jo oTppTW oYl e poansesw ST sSTRUSTS Jo A3Truenb ueyy,

‘ ‘opnutw Jod sTeUITS 9 ‘Xem s?
edey yo pue oyj pur SUTUUTLSO( OY) USOM1O( POMOTTE ©0USIS JIT(
‘peansesmw oq TTTM sufTs OTdoosoqodls Jo gaqunu Toox odey o)
Jo Jum 00T = ¢/ pud 9uyj e pue juwm 06¥ = ¢/ Suruurdeq oyl 1y
/ ‘ruouweansesuw TeOTUBYOLW AJ PoMOoUso ST 1T/ ‘pesn ST SSOWOTY
SUOIOTW g+ suoaotm ¢4 Suraey edey e jusweanseowW OYI) IO
’peéds ode) 30070 01 ATUO pPOITWET

sT Juranses]y ‘oTqrssodut ATeaTzoedsea ‘Axessooouun sT peoads
Jo jueumjsnfpeod SOTUOILOOTO® TOJIJUOO oY} Ag JIOLETTTOSO TBLSAIO

e 03 posedwod ST J020W UTEW O] JO JIOQUNU UOCTINTOASI O] SV

g uUT O e Yo poods odeyg T°2°G

T O O w

/6T/ IT Surserq orjloudew = 4 H“_“"() C)"—‘ Ed
/8€/ I1I Surserq oTroudem = Cd
/6T/ I Surserq orjoudem = e O____ 2
/8€/ I Surserq opjoufem = g

Sursegs = Zd

I01eTLTOS0

6T ZE OT
/61/ UOT1001I00 OTqeI]) = 24 C)"—— Qd
/86/ ZI 0T e—1+0O

TOT100II00 OT(DIL

]
a
O
|
o

761/ TUOT)O0OIIOO 2%2935 = W& %_—__—C)

/8€/ 20 9T O+ &
UOTRO00II00 9TGDIL = Yg _

/6T/ TOIJUOD TOADT = Z&

/gg/ TOIQIUOO TOABT = Td

IOTJTTduwe Surpxooay



0C
/TeaeT
ap o¢ pue gp 0 uo/ saotgrrduwe moeqherd Jo ToAd®T andino =
‘1T UITM poanseouw oq Lew SUTMOTTOJ

oyl *‘/& euanSTJy eos/ sosodund eourusjyuTeEW Jo7y dyey poo8

B 9ATE Lew pue 3oOTq JoTJTTdwe oY1 ut eoerd seoxe) 3TUn OyfJ

/JIejem = nA/ wo T 1eTmnop

- 0 wW O T wmeudlp S8 uT 3o e yo puewe
BuTJanses w I o g rue wndad g s uTgg
‘g eangTgg

Jdee

2\
Surjoexixe E)

/@\) >~ uado

7

‘/8 ean8TJy 995/ Youeam SUTLOBIIXO UB JO SUBOW

pesoTo

£q Jee8 SUTUUNI O] ©A0CQE DPOIUNOW OTOSUOO 93 JO 13Nno pPoLITT

°q 3snu Aeoyy saorJTTdwe oy} Jo s3ooT oyy peusdo Sutaey I017JV
“sng

—exedde oy} Jo ©3®1s POLOOUUOOSTP oY) UT ATUO pPeOONPOIIUT JIO 1IN0
peTInd eoq pTnoys spIeo TenpTATPUT oyf ‘sojeTd aI0A00 oY)l poaouDT

Jutaey ae3Je ano poTTnd oq Lew JIeol SUTUUNI 9]l JO S3TUn OyJ

S 1 T UnN

O T I3 9 © T @ J o ry ueomo o ewTdoey gos



TC

* /JI03BOTPUT sead/ /A CG¢T/ ap 9+ eaoqe
ToaoT 3ndino eyjy Jo SénTEA °Y3 3e SUTUSEBTJ oJe 1eyl /H9 ¢T9
suotytsod ¢ oan8TJy uo ®9s/ UT 3TTng ueeq oA®y /ng/ SOpPOTp

SuTiyTWe QUSTT OM} I030W-0A OY} OJUT 3BYJ POLOU 08¢ TTRUS 2T

INOTILVTINAOW
LAOHLTM EANSVAW d4 TTNOHS SAVMIV OHNTSVIE OTLIANOVI

‘$3UDIINO

Jursese pue FUTSBTq OT)oudem o131 JO senTeA 9UY) JIO0J PpPOLBRIQTT
=20 sT jaed JemoT oyuz ‘/A CCY'T = gp 0/ sTeqroep uTr pejrenpeas
ST oT®eos oyl Jgo jaed aaddn eyl ‘uozjngysnd Surpuodsorroo

oY) Jurssoad £q sdemTe ooerTd so3e) JUCWLINSEBOW psatnbea oty

peey JeoseIe o3} JO JUSIINO =

/Euxsexq queuﬁnm/ speoey JUTpIoood oY) JO JUSIIND =



T 00~00KTH=LHS /sa ed4y 8Sntd/

9Tged Furiosuucd oTod-(oy */
T V0Z/00#%0-SH6 ®TqeO FuTrjoouuoo gpd oTod-0g ‘9
T 00=00TTH-4LH%S \ aTqeo SuTtl
—09UUuoO 30®3U0O oTpodou oTod~(T “q
g  VZT/00H0-SH6 oTqeo
Jurroouuoo gpg oTod=oAToMmT ‘H
T 00~00ETH—L4H8 /sa ed4y Snid/
o9Tqeo Furjzoeuuoo oTod=-3yuStyg °C
T 00~00TST~EH8 @HQdo,wﬂﬂpomﬁﬂoo SUTeR A

!STETJI9 Bl JUSUORLLIY “TT

T 00~0000~SG/8 Tepaoosx odel OTS~HILS ‘T

64T=nN] 031 Surpaoooe poadoed

/39s aepaooea adej OTS-WLS/
$J0 s3sTsuod snjeaedde oTseg ‘T

um !w uRk v@ nm \+N vm QN tl_u
0 o (=2
w o) B o} g = L
B 8 o X 0o o
o+ 5 13 o
o 0} ol Ja)
y prepuesgs ‘asq TOT]
o p o+
°3ON : *L% < ~umu SuTMeI(] R ~Ts0dg
IUOWOO BT

8T/00~0000-4#8 JIQYOOHY ddVI OIdNLS OTS =~ WIS



6S4T—NL 02 SuTpJaoooe posoeJg

13 T B T T B O I I

N

00—00STH-LHS

00=0TOOH=LH8
00-9000H=4L#8
00-%000H=4LH8
00-H000H~LH8
00~£000H=4LHh8
00~2000H—4HK8
00=TOOOH~LH8
20=0000H~4H8
TO—~0000H=L#8
TO=00~ZS~0#8

OZT~£—uTIX
OTT~¢~Y1IX
00=00690-LT8
00~02090~4T8
00~0T090~4T8

00=002TH—LH8

g

TOIQUO0O
9jowea J0F Intd Surioouuo)

spxed gusweoerdey “TTT

o8neyn

JIDATIPMEIOSs TeTrooadg
m& JIOATIPMOIOG

:& ISATIPMOIOG

€f JIOATIPMOIOS

G¢¢¢ LT youwsam odrg
yousam edLi—meT)H
yousam odAy-mer)H
YOUSIM JIOLOBIIXH

YOUSIM IO

STOOT,

J0309UUO)H

JI0308UUO)H

Teeym odeg,

peTquesse ‘opTng Toodg
poTquesse ‘jaed umop-pIof

9Tqed SUT109LI00
}oejUCO=~oTpesu oTod=T(

‘y

‘€T
‘ee
‘Te
‘0¢
‘6T

LT
‘9T
‘GT
“HT

2T
‘TT
‘OT
‘6



65T=NL
01 SuTpJaoooe posoed

CA~dNT
9€4L

71/€988 ZSK

200-080€~L

¢

JI918TI0Y

Tenuel UOTIONILSUL QTLTS-WIS
UOTIBIUSUMOOTJ ‘AT

MZT AZT dweT TeRUSTS

LS
peay UITM M A #T IUSTT 3 TIIOS

VT NZ¢</ozd
od£y axerngny ‘osng

Sntd Surjzosuuo)

‘e

‘0§
‘62

L2

‘9z
XA

T



