ABSTRACT

An interface has been designed to enable any device with
a 300 baud RS-232 serial port to communicate with the com-
mercially available HORNBY Zero-1 ‘model train controller.
One can send commands through the interface to the Hornby
device which perform the same function as depressing a but-
ton on the keypad or manipulating the slide switch on the
front of the unit. Since most microcomputers have a serial
port, they can be connected to the interface and can be pro-
grammed to perform many of the functions that would have
been done painstakingly with the Hornbay alone; hence, the
interface has enabled a much more "user friendly" environ-
ment.

INTRODUCTION

To attempt to control sixteen locomotives at once with
the Hornby unit alone is extremely difficult and burdensome.
Although the company offers "slave" modules which can give
the user real time control over four locomotives at once,
and an extension is available which extends to sixteen sepa-
rate slide controls, one for each loco, it is very costly to
do so, and really does not take full advantage of the micro-
processor controlled Hornby unit. By enabling any device

with a 300 baud RS-232 port to communicate with the Hornby,

we can use the Hornby much effectively.

Originally, I set out to improve the user friendliness of
the Hornby unit. As mentioned above, simultaneous control
of many locomotives is very cumbersome, if not just because
of the number of keystrokes necessary to change control from
one locomotive to another. By attaching a microcomputer to
the Hornby, the method of user interaction is limited only

by the speed at which the Hornby can detect keystrokes the
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maximum communication rate through the interface--about 10
characters per second) and the imagination of the program-
mer. I have written a set of subroutines in MBASIC (micro-
soft, inc.) which make the method of communication transpar-
ent to the user; he need only know which parameters are
necessary to control any given locomotive or send messages
to an accessory. It i1s quite simple for even a novice pro-
grammer to use these routines to achieve a much more effi-
cient and friendly interface to the Hornby unit and his mod-
el train layout.

I have included three sample programs which use the gen-
eral subroutines; one enables the user to control any one of
ten trains at once (speed, direction), another sends messag-
es to the accessories, and the third combines these two to
demonstrate the "user friendly" nature of this interface
configuration. The third program takes advantage of the many
keys of the computer keyboard and gives the user real time
control over six trains while also enabling him to send mes-
sages to the accessories. Also, an important aspect of any
user interface is introduced: feedback--a visual display of
the respective speeds of the locomotives and the message
pending or sent to the accessories.

The initial philosophy that I adopted was to let the
Hornby continue to do the microprocessor control; the inter-
face would only communicate with the Hornby in some way

without attempting any direct locomotive or accessory con-



trol. The interface does not conflict with the normal oper-
ation of the Hornby; it is also easily installed without
having to "cut traces" or really disturb the existing con-
troller much. The circuit designed can be easily put onto a
printed circuit board and installed inobtrusively underneath
the Hornby unit.

The interface that has been designed should be rather
inexpensive to produce, especially compared with the alter-
native purchase of sixteen slave units. But, more impor-
tantly, the interface enables the user to take full advan-
tage of the power of a separate microcomputer and the

inherent power of the Hornby.

THEORY OF OPERATION

HARDWARE
General

Refer to the appendices for schematics and drawings. The
interface operates by receiving control characters wvia a
standard, non hand-shaked, 300 baud RS-232 line, decoding
the characters, and acting appropriately. All commands to
the interface consist of a single legal_control character
(see figures 1 and 2) corresponding to a single action on
the Hornby (e.g. depressing the 'LOCO' key on the Hornby is
equivalent to sending the character '<' to the interface

when the interface is enabled). All illegal characters are
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decoded out and do not effect the interface (although some
dummy characters must be sent to separate each legal control

character--see keyboard control below).

The hardware does not interfere with the operation of the
Hornby; rather, it simulates the keyboard switch closures,
or it couples the appropriate signal to the TMS1000 micro-
computer within the Hornby according to the character sent
to the interface by the user (see figures 1 and 2 for char-
acter codes). Most of the interface consists of random log-
ic CMOS integrated circuits, powered by the Hornby's inter-
nal 15 wvolt power supply (a higher power 7815 voltage
regulator is installed on the Hornby PC board instead of the
existing 78L15); the remainder of the interface circuitry is
dedicated to the communications interface--an RS-232 line
receiver, a baud rate generator, and a UART--powered by a
78L0O5 regulator also attached to the 15 volt supply.

It seems that, where there would normally be "contact
closures" (e.g. keypad switches), a capacitive coupling is
used by the Hornby. The interface employs CMOS 4066 analog
switches to simulate these closures. The TMS1000 has been
used to control a microwave oven with a capacitive keypad;
this is probably why the Hornby uses a capacitive coupling
system. The TMS1000 accepts the 4066 closure as equivalent

to the capacitive couple without any trouble.



Speed
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Figure 1 - Speed Control Characters

Hornby
Kev

WO ULh WN -

INERTIA
REVERSE
LOCO
-
-l

FORWARD

Control Character

ASCII Code
nAn 1060 0001
"Cn 100 0011
n B 100 0010
b 100 0110
nGn 100 0111
"E" 100 0101
D" 100 0100
nL» 100 1100
"M 100 1101
QO 100 1111
N 100 1110
VA 100 1010
"R" 100 1011
“Iv 100 1001
"He 100 1000

Control Character

" Gu
nln
" 2!:
" 3"
” 41-
" Sn
" 6n
"7
" 8n
1 Qe

LA L]
H

" ot
2

ngr

"o

vv)u

l'?'l

ASCII Code

011
011
011
0l1
0l1
011
011
011
011
011
0l1
011
0l1
011
011
011

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Figure 2 - Kevboard Control Characters
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Speed control

For normal operation, the user controls the speed of the
locomotives with the slide switch on the front panel of the
Hornby. The slide switch selectively couples together a
common signal (Css) to one or more of the four inputs to the
TMS1000 microcomputer within the Hornmby (K1, K2, K&, and
Ef==not eguiwvalent to the kevboard lines labelled identical-
lvy. I label these lines Klss, Klss... on my schematirs to
differentiate them from the kevboard lines which I label
Klkbd, KZ2kbd...). When using the interface, the Hornby's
front panel slide gwitch is disabled; the interface is then
free to simulate the switch's enceding by selectively
coupling one or more of the Css signal to the four Kss lines
with a CMOS 4066 analog switch.

The UART receives a speed control character (see figure 2
for codes) and decodes it for a bank of four analog switches
(one 4066) to couple the Css signal to the appropriate Kss

lines.

Direction control

One contreols the direction of the locomotives by pressing
either the forward eor reverse switch on the front panel of
the Hornby. Internally, this just couples or uncouples a
signal from one of the two lines labelled "SW" to the other.
The interface uses two control characters to determine the

direction setting. A "?" is interpreted as a command go



forward, a "-"

to go in reverse. Once a direction control
is decoded, the interface sets an RS flip-flop (two cross-
coupled NAND gates) which either <closes or opens a 4066

switch across the two "SW" lines

Keyboard control

In normal operation, the Hornby's keypad is encoded to
couple one of the five lines labelled R5 (not used by the
interface), R6, R7, R8, and R9 to one of the lines labelled
K1, K2, K4, and K8 on the Kkeypad (I 1label them Klkbd,
K2kbd... because these are not equivalent to the lines la-
belled the same for the slide switch). The interface simply
decodes the control character sent to it by the user, and
couples the appropriate signal to the Kkbd lines for a peri-
od of time determined by a one-shot (50mS). This one-shot
operation is necessary to simulate the "key-push" of the
user on the normal keypad. Since the TMS1000 scans the key-
pad assuming that a human is depressing the keys, the rate
of key depression is limited (hence the 50mS key press).
Also, the TMS1000 expects to see no key pressed for a time
after a key press; at 300 baud, this means that two dummy
(blank) characters must be sent after each legal control
character. For this reason, a legal control character is
latched until the next legal one arrives. The UART can be
configured to receive characters at 1200 baud, but this will

not speed the rate of communication between the user and the
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Hornby. At 1200 baud, eleven dummy characters must be sent
between each control character. &ll of this means that we
are =imulating a key press of 50mS, and a key relesase of
49mS (three 300 baud, or twelwve 1200 baud characters=29mS).
Hence, we actually have an effective communication rate with

the Heornby of 100 bhaud (ten characters per second).

PRACTICAL OPERATION ;

To use the interface, simply connect a cable between the
kS=23Z port cof the device you are using to the DB-25 plug on
the back of the Hornmby. Pin 7 is the signal ground, and pin
2 1is the signal (the interface is treated exactly a5 a line
printer). To use the Hornby without the interface, put the
"Hornby/ /interface" switeh in the Hornby position--the inter-
face will be locked cut (no characters will be accepted).
To use the interface, just put the switch in the interface
pesition. In this mode, the Hornby keypad will centinue to
function (except the reverse and forward buttons) se¢ that
you can still hit the 'PANIC' or 'CLEAR' keys (or any cthers
if you want); but, the speed control slide switch will have
no effect while the switch is in the interface positiomn.

One need not be concerned with the complexities of the
Hernby nor with the intricacies of the interface toc take ad-
vantage of this new tocl. Its operation is gquite straight-
forward; in fact, a computer is not even necessary to use

the interface. Any device with a 300 baud RS-232 port will
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work to control the Hornby with the interface enabled. Us-
ing the control characters given in figures 1 and 2, one can
simulate a key press on the Hornby, or set the speed for a
locomotive (NOTE: it is wise to insert dummy blanks between
each control character, even when just typing the characters
into the interface). For example, one could type ": 3 <
5 = D ;" which would mean to set locomotive number 5 to
inertia 3, speed 8, in reverse; this is equivalent to press-
ing the keys 'INERTIA' '3' 'Loco' '5' '<=--', pressing the
reverse switch, and setting the speed control to speed 8.

So far, this does not seem like much of an accomplish-
ment; but, when we attach the power of a microcomputer to
the interface, we can program entire scenarios which will be
sent over the RS-232 port much faster than we can even
think. Or, the programmer can set up the computer's keys to
correspond to various functions such as raising or lowering
the speed of any of a few locomotives (see example program
3). If the user has a real time clock, he could set up a
scenario of events which the computer could initiate at the
correct time by sending the appropriate characters to the
Hornby.

By using thé statement LPRINT ": 3 < 5 =", the user
would have control over locomotive 5, and the inertia will
be set to 3. The user can then use the statement LPRINT "?"
to set the direction to forward and the statement LPRINT "C"

to start the locomotive at the lowest speed. One must fol-
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low all conventions of the Hornby, of course; if one were to
follow the previous statements with LPRINT "< 1 > G", lo-
comotive five would continue as set before, and locomotive
one would go to speed 6, in the same direction as loco 5
(forward). Any further speed commands would not affect loco
5, but would control loco 1, just as if we had pressed the

keys on the Hornby itself.

SOFTWARE

GENERAL SUBROUTINES -- LOCOMOTIVE CONTROL AND ACCESSORY
MESSAGE SENDING

A general interface subroutine section and three example
programs which use these subroutines are provided with this
report. A program is also provided for the Osborne 1 which
is specific to this microcomputer. The general routines
make the method of communication with the Hornby transparent
to the user; he need only keep track of the appropriate pa-
rameters and call the necessary subroutines which take care
of all of the ugly work.

NOTE 1: To change the baud rate to 1200 baud, the vari-
able on line number 37 must be set to nine blanks. This
should only be necessary if your RS-232 device has no 300
baud setting. You must also alter the hardware to do so,
though, by resetting the baud rate generator select lines.

NOTE 2: Some of the code is language dependent. It is

all MBASIC, an extremely standard language, but many of te

- 10 -
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computers available do not have it (e.g. Apple with its
equivalent Applesoft). The statements LPRINT, INSTR, and
MIDS$ might differ from BASIC to BASIC; hence, these routines
are meant as examples of how to use the interface, but are
not really intended as "end user" equipment. The routines
are written in such a manner, though, that one can just
adapt them to their computer in MBASIC; for example, one can
change the output routine to suit their fancy in EXAMPLE
PROGRAM 3 according to the capability of their specific com-
puter.

The first routine is the initialization section. This

must be called by stating GOSUB 5 at the beginning of any

program which is to use these general routines.

The second of these routines accepts the parameters LOCO
(the number of the locomotive to be controlled), SPD (the
speed - negative speeds mean reverse, positive mean for-
ward), and INERT (the inertia to be set). The values of
LOCO can range from 1 to 16, SPD from -14 to 14, and INERT
from O to 4 (0O means don't bother to fool with the inertia).
To set loco 6 to speed 3, in reverse, the following code
would be appropriate:

1000 GOSUB 5
1010 LOCO = 6
1020 SPD = 3
1030 INERT = O
1040 GoSug 100

The subroutine will not send out unnecessary characters,

though; it keeps track of the present inertia, direction,

- 11 -
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and locomotive. For example, it is not necessary to hit the
key sequence 'LOCO' 'S5' '=' to set the speed of loco 5 with
a 'G' if you are already controlling loco 5. Similarly it
is not necessary to send out the direction control character
if the direction is not to change, even if you are going to
control a different locomotive. Also, <carriage returns
aren't unnecessarily printed out; they are used sparingly,
so as to make the interface respond as fast as possible. Of
course, the user need not concern himself with this, unless
he wishes to write a similar routine for himself.

The third, and last routine is used to send messages to
the accessories. The parameters NUM1l and NUM2 are the two
numbers to be sent, and ENTR determines whether a left arrow
or right arrow 1is used to enter the numbers (ENTR=0 for

left, 1 for right).

EXAMPLE PROGRAM 1

To run this program you must type LOAD "HORNEX1.BAS" and
then RUN 1000 (because the program itself begins at
1000--the general subroutines are between 1 and 999). This
program prompts the user for the necessary information and
uses the general routines to control any one locomotive at a
time. The routine also keeps track of the individual loco-
motive speeds and prints them out after each control com-
mand. This is a very simple demonstration of the use of the

locomotive control routines.
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EXAMPLE PROGRAM 2
Type LOAD "HORNEX2.BAS" and RUN 1000 to use this program.
This example demonstrates the method of sending messages to

the accessories using the general subroutines.

EXAMPLE PROGRAM 3

Type LOAD "HORNEX3.BAS" and RUN 1000 to run this example.
The most complicated of the three examples, this program
combines the first two and adds a little in the way of a ni-
cer display. An explanation of the use of this program is
really necessary, though. The keyboard functions as a con-
trol over locomotives 1 through 6. Loco 1 is controlled by
the keys Q, A, and Z, loco 2 with W, S, and X, and so on for
the other four locos (uppercase characers only). The upper

of the three keys on the keyboard for each loco accelerates

the appropriate loco one speed, the middle stops the loco,

and the bottom decelerates the loco one speed. For example,

if you were to press "RRRZYF", you would accelerate loco 4
to speed 3, set loco 1 to speed 1 in reverse, set loco 6 to
speed 1, and then stop loco 4; you must of course wait for
the computer to respond or it might miss some of the charac-
ters. To send a message, you merely have:to type the number
keys corresponding to the message you wish to send (e.g.
"74") and then either the "-" key or the "=" key for the
left or right arrow, respectively. If you make a mistake

with the message before you hit the respective arrow key,
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you can just keep entering the numbers until you are satis-
fied. For example, if you were to enter "973474-" in se-
guence, the message "7 4 <--" would be sent through the
Hornby to the accessory. The display also tells you the
present speed of all of the locomotives and the present mes-
sage sent or pending (there will be an appropriate arrow
following the message in parenthesees if it has already been

sent).

EXAMPLE FOR THE OSBORNE 1

This was written before the general subroutines, hence
the somewhat sloppy code. The program can be run by typing
RUN "HORN1.BAS." It is very Osborne specific and is not in-
tended for any other system. It operates exactly as Example
3, but the control is extended for nine locomotives ("O",
"L", and "." control loco 9, for example -- see EXAMPLE
PROGRAM 3 above). The main difference is the elegance of

the display, though.

CONCLUSION
At the outset, this project was an attempt to improve the
user friendliness of the Hornby Zero-1 model train control-
ler; it quickly developed into a research project dealing
with the workings of the Hornby unit -- much time was spent
in making a reliable, compact, general, and efficient inter-

face. The interface achieves all of these goals and enables

- 14 -
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the ambitious programmer to take full advantage of the Horn-
by controller. I was pleased to demonstrate to myself, as
well as others, the improvements that can be made in the
user interface with the Hornby, as well as the ease with
which these improvements can be made, even with the simplest
of programs written in MBASIC. The interface should be of
interest to both computer and model train enthusiasts alike.
It draws the computer owner to the world of the model train
by enabling him to exercise real time control with the pow-
erful Hornby unit, and it awakens the model railroader to

the powerful world of the computer.

- 15 -



Y

,
¢
®

"y
e

b Ll 1l

e
ale

f.

i.GET

ST
[ R RS o

£}

[

(3% ]
1

18



ol TIRSEPILN
PP

sadd i

e
Voia

Y e

. . . - ’
wAYE Ll L.'\JIEL?'L,‘.L LR T )

e e T
DR R VR i

-
T of
LivigIGan
w o .
RN <
“ .
.hld.
. =
e
-\

) ..
wn

id

.= -

i858 U0

189



it

PR PR AN

m~

[ 31
[
o ad
L3 ]
(0]
s ¥ o
O S
30
()

L3t
R0 N 4N
3
e

’
.

15




!
i
!
|

Examplc ?mjmm 3 page L

£

154



—d ——

— e o e A AT e i e e s e

[OPRPUS Uy S

. s

OSRCENE EXFMPL

ls2

COPNRIGHT )
P-dDwo RSKY

W)

u
u
-

\rmsn AW
m il T

RN AT

it

3 ”®

3

@ :
3%
i

ad




e — e

—_— o —— 1 .

OSBOENE EXHURE ?cu&

e

Lvdiie 0

-
«

(188
(AR
it €
4 e




gzvden

T-082 hsvuen ot uud.Tu.,;,H 2ez-sy
gla.\mm_n_ mMﬂadd.

g Ay (00 #-7M

FIN2aD VoL0IIUIG J29))  MSNd -

wapmvey 41|

ML <

grobk sy,
O.D.
’c D

. , m.h
P o Y
. =
C S
. .
hwv. _dcdn—
sesé:s.oH
LIGNI
o
‘.qu 3 )
(6l ™™gl
L ) AUd
€101, (%)
. o.3a
10 A g/+




whadvic] F0 (W4 ve) paoaghy

Lw_._n.cnﬁb-__ S_“dh.hu 1?7Pon

[ 022 hVYOR 3 3 0HAPIC 297-57

g% z00F 9MQ

pd v 91 wd 1 reprIvee)
(aIms 7 WINS
wid B
| T B Lot ) Mob E o i Wy J @i 3t .n_u
any gy N L
e
=] @ ..__.__ i
_
doj4-du4 Sy i
5 \\I/\ _
_
3 J
1 rd 4—] ;
ﬂL..F_...-t:.i.r.\., ; .-:_._..._"\. 3 m3 _".
adi 40 z |
BRI _
A
o i
Ly — N
8 G
.n....ﬂ..ﬂﬂtﬂu_ d.a-vur“”& 13
bl ' n [ (ol “dan
T — : e ‘| Ava
t1 ] ﬁ._
= o M.n\.
u ;
1 (o Yo o v LGy
A {50 &|5— Y
ol — W g t (el 't g o 1y
! Ay o i o an T
8 & 5w o g Al
bt wrd -.".J.n__\ |n..|. WM ...T:_L 2 ..+ _M.w._—._ hE] 1_ n_m.:_ Ly
e i = B e 2ad \ JETECT —
and —_,\.* I 1] WL FridUH — — Gl
= Juprsudey —r = ®
_||.\ adam i

ta



B

T e T ke T

T -0&3Z pAgNV¥al o PORIUT 7EZ-5Y

nJ.
WA B DI JIMIALD

G

gQo 2

Agnzay .HO&F. o0 e §)

L Aaprivea)y ...—...__._uf.-_..,_...ﬁu

i

o
Mg Ny OH t
[
FiV1Targ AQE0AIPDE) | OURNS A5G|

G+
g/  SEI
rd it &7
T

€ . :m_xJ _‘ AV (e vdem)
Kid ¥
FELIERERTTS .....mﬂ..__.“_.. o ilsle m -

Vadd
l |+ vl —— QY
E T Wl e v EaH
A9 e | in g, 103 LAY
W e a1
o] &) 2] |

ZI wrd N.hf”_rmhr.:c..w. E“u

,Wl.u_,ﬁ_\, N @i vy f.?v;.

[
Ye
v




;\.L..\:.:\\ iy AN (ARG AR VAV A o/ S A A
sQ:pI.So\w,:.cw_\_mﬁooI "

T-0232 A9V OH OF IV PAN}UT 2€2- mw
MRS L T LR T [ v~y #00# 9md

. L,
i ' _ , ! | . '
, o L [ . <
| i | ! 1 ._ f./\o@ s*ib.jo V{a \O%\ . , .ﬂd
m | ” ' (! L.&Nn-h 25N n?Q QwN -M.$ ﬂwa a.).esmn.: 4 *o?
“ | .
A . " U R S A Y+ SO S
4 ' N : i ; |
SRR | _ R
| m A Y HR IS
, : ! D o « b Sy 11D _ S
' ) ; \ ' ! ' 1 ’ ! ! : (
_, 8 S L P .
“ “ " SRR o R
w . o " A N B a2 7Y ' _
| ! A ! az ;
w | ; m _ : NN lul .
. . Lo ! . i | Wal
3161w \lﬂ. !
17 e
2hwozews
43kN Qmaz-m..\ft(y Z
S o
423 by ,
punash
Bmﬂ wishs _=
2 wid gn < T 'y ﬁ&m‘. 113 i
° Ovv ¢ wd €n ——; 9y ﬂu“. S+ : vt
-\ 17 vid eh AJ QY 3 lllul-.l » ano o m-_ ‘.w&_
1z v En ¢ .MMD Si—4¢ S+~ A ¢ " 2 oP)
G
v v un e lcay 954 BVl
provaliox = 110 ‘poads = 00| M UL sy | 1 b zin
i ————————
&1 ¥4 6n vz..wzz EIN ams et !
30 ¥ A ) Ao d
gwdoin + 1 G| M m astgz Tl «8 _euﬁ_“ -H_3d.<n
)C '
\\_:Se...ﬂcm.\\_ _

(anva gog) 202U UL DRUNWUL O

Gt

SO18L

| Hi 12 17Q)

RN
| Z ‘Hul-mI\

G+




— ——

JU; ng

2

SUOLIIUUGT) MO MS JOULAIND Py o hrdui 2€2-5Y
AGNIop] vo )0 ASit |PUD s pniod JIPIRSMIPMS, IPUS 9f -

._ .: ~..4,.;_,
. . N..mo&..u.m #@2&01 2} DS AU 287-SY

s 0.5 . v

733 300 OM

) . . . _ . “ , .
B R _
SIUEE DU A
e
N o m.ll_.l.ué
W TN T ”
1m0 on9 w | 7 zs.m.li_ S
S sy gl L N L
.w..”:. P NP &:o\2+ — k.:uv;.gag..wl.ll ‘.mluor Jrvowdly :
S —p| sery [T 8y
aﬂ._x S— wqq'y . $S7.Y -
(dui Jouas) ¢ wid 2€2-5Y |||s| al ) 1§Mar.ﬁwmmnwmw. tm.oﬁm
A — | 0 W
N ———p T v
LTM R " mmx
td— T 8
24—l P 9y
I —— u_.n._hm 3 6d
(pucosy washg) 4 —f S oy
(WMS — it ; (dIMS

ﬁ,,ﬂss._uv_ ap _ J.Isﬂa



PSRN, RTINS (PR CERTER

el ||
A

st e il H— A D214 1) WIDA), | 2PON
AL @M s 8 WIALYAD ) <32 Aavardy 9 E__Q.TU___.:H 18753
i |III|I[|I|. : i
w i QA | {.,lmumqu__u__n— produc)ad T V73 gaor 9N
= |
%
; E
W .._w_z . i | C
2 : ’ C
I | oW o h v
. ¥ m.._.l__-i i ; i
i [ | _ n m

Hisims 7Ived r.“.__.__ﬁ
TXLIHaS] I5HA3y  REriadh

.nt._:.__,w...,,
.___#"_w.__._.__t.___

Q203 2 hanidoy



S | 3 T-Ou32 ABNBOS O T UL LEL-S¢
o, Pt S . Co _ a
: _ﬂ; - . A | b E L vu_D\Cw.\:\o PoAoW :
. _ P m __ Co ‘ - : - YaYm Eus& \uc%\.w? Q wu\o\,
SR TRT I _ e
oo b | R : oo .
' a “ ' “ ¢ _ o m o ! , L.
_ Lo . : B n b
m P R ; : : S T T “ Coid
R w H N R S T
N BRI IR T R I I N
- IR R R A i_:;m.:m,m
; _ “ ' R m ; : !
HOLIME DY aLiv2) VWL gL vaally LAd8 ] WY LIS An.mw b Nv 7418 T
HLEIOD Y BIWLIOA AG|+ v s 1% SI18L A
WL WIID Y 29 VLION FIMOJ MAD AG . N | Z 0784 7!
wﬁtwmem@ Ay 118 2/ (S7) p7 bin ¥k OH T
LU0 c T &n - 9slol-g-hd T
FA113239 IV TIQN QroY) + (59 bl n 684/ A
ayN L0aNI-€ FIJINL SO) N bl "Hn €20% T
- 4Q WNq son) } bl an £104 I
AIUIINNT X34 SIND 8 I 6N 6bol T
OV LUAL-Z A SUHD ) bl sin‘gn |10t 4
MaT ANANPIN SLigLng * XOW O T SOND Al b2 En 4 A
HOLINS S 2LUHT5 AV0&) <O t bl n'in‘sn‘vnan 99201 g
Holwr aVO®) SUND Q wd 9) wd 2NN 92Lot V4
S NIFTEERELO aNd Gl QEELUO raud ALO
L SNU/LI ANV L.Smw..c

ey ity d v



| “13|JU ) WY Py
T-222 hanya} 2 22044 7£2-5d"

m . : : _ ﬂ%ﬁﬂﬁﬁh It ~2 6oo# 21

: . . . _ e
] 1 i i

S T TEay, g0l | : "
23 | | @ i R S
- A | i ; : :

| _ . : ﬂum,ﬁv_‘ 1N. i : . i

I Un — Mm.a_...ﬂ,_ BREV IR N

. )
qS19l-%-hy
SR

990k tay, g1l

N h nn
A £z0) EA
rn | r
ﬁ A

IS

ﬁl:qv 'vrmvav ? &N
N 6N -

99 990¥ 9904 990k
AW M S0 b0




MNP TR L TR
T-0da2 hIVAOY 4 23 Asjv 22 29y,
: VP o0 § 9

N _ | q
e i ; — ] ‘ i
200 9MA : y , _ 100-9Mq L - =i t] E] .
aj - 1 PR Sy, i— —— ——— —_— || ey |, — —
i .._n__..___n_ W LT [ l&\:tl..l.l Iql
o4 T E Y| — — _
MERTES m_. :u.h. H_. I , ._n.. " I ) : [
XDT:_ Haly _ !
| S
fpovmssy | BT bt 21591 ; R e R SEREIS | b _ bO0O TN
1 Lo .
(& . B O o :
gl — W [ v g
La- |
b -— | i
bt - M il P vl —
2 £1q Wit .. ’ Vi whiag ool
0y 70 N Y | b I 2
s (s1) _ HoLy)
ey [ A | [ s _ "1 1ywn
ST G FeRED IS Renes) e oo zﬁ_. : , P .
| Lo T i
Reg g A b ﬁ _
~ 3 e hansan _ _ Ly
bR QN { POy s
| O v i o o e s
_ b F o R "

m:u [




T pm— 0

AT @A) gy JIpayy
L-0ede RaptQp o 2I0JI0) Ui (g2 gy
Wi b¥Ig 15 0 j.u Aay 100 # AN

C
- L)
i as weipooudg 42019 Msnd -hay 1#Yy
L_l._-l.-_r._l..m L-..-_w__.ﬁn.-lH E.ﬂm ﬁhﬂﬁut&i—..ﬁH
[ A LA
oG 2ad+— e
1} (&in) LA nﬁ. A A
10k, i ﬁ m:_ v w106 (Y §
‘4 E:.ﬁ J._..”..w_n_:....nﬁ._ ,__
gZuden, £ 1 R e Gt . > G} L
Py <A 90 (.
g .
Adrigop

gvd En



I -2 hEVYIOR & P VPIME 26757
wrsdoiq + To4v0) P20 kN I %3 ZA0 ¥ DML

wd b au aiwd Tre429vve
A A P T log p)
8IS 9 Gzﬁm
‘qm
T \N’UVCCOU Jaor s ﬂwcgck\kmqa)ku e
Qg1 g N ] <
[ 1] 5 9 N.— T
o)y -dn3 Sy
| ... \/\
a
>m2uo: ]
3 S
. \\ "
e o noy | 8n
agA L - 20 3
e] 3| 2 N.— v
92
_ A
z
o mm 3 mu
IN 3 N quUmoal
.ﬂ\mo_fu‘_&ﬁnw\w é&Q—‘ ﬂ L
U ¢ -
o2 SO . _ll S+ (el \@M
€l E) “—z a0 [ f— 11~ {.\ q— 30——0&
L )— B L] 4
- —_— 7]
| %
u“ .N_ (Mo Yo bd Tmm
a7Vl
mm op 50 &7 24
" ol Pl gud e w9
4
. vD m% m:._& r \Mh §M\~V iy
s Mol L £ 3 Zn
Fropiruduo) r _ND @& pd n.p_ z
aad | s L . \n\uﬁu.aﬂ: o .M.._‘ =
v v..«._ SN

:~|m| 2 I —



_‘.;:. 1o e g A g
LA RAUO) MDY ) op gy

[-vd32 ~oNdop ¢f 23042 YU zel Sy

U T R BRI Vo3 508 9N

i

X
«
1
W 3 )
N 73 VI N Mo
10 QN9 =] 7 MGt
AT TN
.h30h~+ ] Mpr9uvm Tﬁzw\b: [ 19wy
a!
SSEY —1 v.swu 3 ssgy
SYPYJE— — sS7Y
d poensb worshs oy oy
o Andunjouas) € 9C2€25) —l_n T pedrersy (A
.wis\\w.\tEV\u oﬂw\\\.\.w \Qt\'w‘\xw ruo \\ Bﬂ\—: NMN.WQ —
ouevg 2 AgVIap va 0 ASIE 117 vt\_:Cn_ AIPRSMIPMS 2PUS 9 \N;facj.: D)
N " R
N 01 T v
WALN —— 5@y y
N& [0 " u.s:!’vw, 3 ®Q
ey —) ™ wa [
AS\\/ — 2109 f—— 6y
CQA._A.N
A_vﬁbt:.c 5\.3‘,@ V aU o e v\<
(MIMS 3O 7 (4IMS

PITaarsy 9f T )



ANy wiua) oy
[-043 2 hBwerdi p DORFU T 18259

! :cdh_w_l.ﬂ..ﬂ T ITY I 2900+ Ih

P i caim e

: HILIms

ANLAGH STH 8 Y TIWALVIT =
LAdR —

Is

k.
=

HoRWEY
SLIPE SwTeH

_ o, : _ v t
w T HL g ek + ' ' , ;
| : L ki i
: s |ﬁﬂ.¢@| m-__q_.._ _.. ._
_ TR iR :
s et T

I

fims 230ved Lrvngy N P
FXEAIAf F3HI gy RINASH ir

A AUIS oS G| BA

L RETRE B \

LT QAVO L 3 h3taod



77

.11|1.\..\.\..... .
; H,. ;

/
..nlnu-l\.‘ll.\“i-uslH :

\ \

L DT o T Redb RN TR o 1

bt MRl B

—1 3 “E;*.F_J ,s._.E.__.. |2P9H
T-022 hanvddht ap 22 op P 7572 -G

profoTFIRTRg

g ?m moc.,,w m.?

&8 4] - :
N 7 _ mwar%ﬁ Vepte L
t..m, Qslal-€-hy el iy
N
N &N
0
g sy
[ _ N v — a1n
N .~
N v szo) »‘
E
EEN T#H
\ um.ﬂ..mn_

ISt

_ b h&@ ‘ N
g G i soeewcveyf )

N n S

1N



WWMAN—‘

.-.Nx
o:NV—
.;uNV—
aa.«Nv_
en¥®v~
D:mv’
:xmv‘
oezwx
e vx
N
aad TM
A

a8y _V—
agi .V—
dsx WA
usq _M
WA

LOGNE

COOISH L

e:.\oo:\_m 1\.664\6& >w7&02_ vreg op s

(%
8
£
23

8
td
k!
6d
8
ty
N
6d
2Y
1
93
Gd
TIemno
0001 SHNL

J T ue

Qoa7

I -
aLdIN

4 mMT OO

dUINbd
L3N

171



/ ‘Tb Eb

\\\
! LI L e st e e e ve e samne con e

- —

B LWopop

<é+<5~{3 iw
SOl une| / S&E@I

'@I@

L[]

geoy”

[jfS———

T. ol-£-RY  Wdo,

(7] Lol o

] iu @Q}
—

' ]l /1

NHHEIW
wdge]

nbl ..T\DW wofm.._.b.?ew .ﬁw/\S\eﬂZ\u —_ — a.%_m *S\u.comc.pou



eB Lpop

pagropre
SO uienl / EQ?C@:

i) B| i

@-Eﬁﬁ

_J%,EI

:$_u
wW | sloi-£-RY wd gy,

—

EI

?,z

_iqﬂ@

nﬁl .H_VQQW X@.—QT&» +<58.0 —_— Q%.m +§@.§m§

171



