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(laboratory ship and submarine) and the sound velocity. Accordingly, one of the major require- 

ments in the system is the precise synchronization of the two clocks. Two methods are now in 

use. In the first method both clocks are synchronized with National Bureau of Standards Radio 

Station WWV; in the second a pulse is sent from the laboratory ship over an FM radio circuit 

and the submarine clock is synchronized with this pulse. 

Included as an option in the submarine electronics are a 50-kc power amplifier and a 

50-ke transducer. These instruments may be used instead of the AN/UQC-1A to avoid inter- 

ference with acoustic measurements in the AN/UQC-1A frequency range. 

SUBMARINE COMPONENT DESCRIPTION 

A detailed description of the ARMS equipment employed by the submarine follows. 

TIME STANDARD (Submarine) 

The time standard, as shown in Figure 2, is used to provide a precise time base for 

the operation of ARMS. A drift from synchronization between the two time standards will re- 

sult in an error in range. So that this error does not exceed 1 yd/day, the drift must not 

exceed 600 psec in a 24-hr period (8.64 x 10* sec) or 

600 x 10~°® sec drift ; 
as SH HY I!) GED GMT ECO 

8.64 x 10% sec 

7 2 30=2 cycle drift 
or x SSS 

cycle operation 

The time stanaard used is Model FS-1100T, manufactured by Sulzer Laboratories of Rockville, 

Maryland. It is a 100-ke oscillator with a stability figure of an order of magnitude better than 

that required. 

ELECTRONIC TIMING PACKAGE 

The timing package, shown in Figure 3, uses the 100-kc output of the time standard to 

produce the pulses needed for the operation of the other parts of the submarine system. The 

100-kc output is divided by successive decade dividers and then by two flip-flops to yield 

10 kc, 100 cps, 1 cps, 1/2 cps, and 1/4 cps. Each decade divider or divide-by-ten circuit 

consists of four flip-flops and associated gating circuits. 

These dividers must be phase synchronized, as has been mentioned. Two methods are 

used: The first is to trigger an oscilloscope on the positive rise of the 1-cps pulse while 

viewing the timing pulse from Radio Station WWV. Two switches located on the front panel 

of the timing package allow the subtraction of a preset number of pulses or the addition of 
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one pulse so that the 1-cps pulse and the WWV pulse can be aligned. The second method is 

simpler and can be used when good radio reception is available between the submarine and 

the laboratory ship. A timing pulse is sent from the laboratory electronics to the submarine. 

Pushing a button interrupts the operation of the divider when it has reached the correct state 

for synchronization. A pulse from the laboratory electronics starts the divider chain again 

at the correct time. 

The timing package also provides signals for driving both the AN/UQC-1A, which uses 

a 2.5-ke signal, and the 50-kc power amplifier. A pulse 20 msec wide at 2.5 kc is generated 

every 4. sec. Every 1, 2, or 4 sec, as preselected by the operator, a 20-msec wide, 50-kc 

pulse is generated. 

CONTROL BOX 

The function of the control box is to provide, on command, a predetermined number of 

pulses or a continuous pulsing which may be secured at the operator’s discretion. 

When in the automatic position, the control box, upon command of the operator, keys 

the AN/UQC-1A and begins gating pulses from the timing package into the AN/UQC-1A. When 

the number of pulses reaches two or four, as selected by the operator, the AN/UQC-1A trans- 

mission is stopped. 

The sequence of events is as follows (see Logic Diagram, Figure 4): The operator 

depresses SW-1, putting a positive pulse at the ‘‘zero’”’ side of Flip-flop Q-1; this pulse sets 

Q-1 to the ‘‘one” condition. With Q-1 in this position, two events take place. First, the 

transistor controlling the relay is forward biased, closing the relay; and second, the AND 

gate logic is so biased that the gate is opened and the 4-sec pulses are passed when they 

occur. Flip-flops Q-2 and Q-3 function as a counter; they count the 4-sec pulses, as they 

occur, to a count of two or four depending on the position of SW-2. When the proper count 

has been reached, a pulse is sent to Q-1, which resets it to the ‘‘zero’’ state, causes the 

relay to unlatch and the AND gate to close, and resets Q-2 and Q-3. In the ‘“‘continuous”’ 

switch position (SW-3), the relay is closed, the AN/UQC-1A is keyed continuously, and a 

modulation signal is fed to it for a period of 20 msec once every 4 sec coincident with the 

4-sec pulse. 

50-KC POWER AMPLIFIER AND TRANSDUCER 

The function of the 50-kc power amplifier and transducer (Figure 5) is to generate an 

acoustic pulse at 50 ke and to transmit this pulse through the water to a receiving hydrophone. 

This function is accomplished through the use of a vacuum tube amplifier. The first 

section is a simple pulse amplifier which drives three cascaded Class C tuned amplifiers to 

develop a peak power of 200 w. The output of the power amplifier is matched to a coaxial 

line by Transformer T-1 and is matched from line to transducer by Transformer T-2. 
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The transducer is Model LC-35, manufactured by Atlantic Research Corporation, with the 

housing manufactured by the David Taylor Model Basin. The transducer output is approxi- 

mately 90 db (rel. 1 dyne/cm2) which, dependent upon sea conditions, gives reliable range 

readings to 2000 yd. 

LABORATORY SHIP COMPONENT DESCRIPTION 

The following ARMS equipment is employed by the laboratory ship. 

TIME STANDARD (Ship) 

The laboratory time standard is identical to the one used on board the submarine. 

FREQUENCY DIVIDER 

The frequency divider provides accurately timed pulses for the operation of the range 

counter. As shown in Figure 6, the FS-1100T 100-kc output signal is divided successively 

by five identical decade dividers; each decade divider consists of four flip-flops and 

associated gating circuits. The 1-cps output of the last decade is further divided to yield 

1/2-cps and 1/4-cps repetition rate pulses. Any of the latter pulses plus the 1-sec pulse 

may be selected, as required, to provide a 1-, 2-, or 4-sec range readout rate. The 10-kc 

output of the first decade is also divided by 6 to obtain the 1.67-kc range-counting frequency. 

A flip-flop and two AND gates are used to generate two 1-kc pulses of 20-msec 

duration; one with a 1-sec repetition rate and one with a 4-sec repetition rate. These two 

pulses drive lights for visual indication of their occurrence and show the time of transmission 

of the acoustic pulse. 

RANGE COUNTER 

The range counter measures the time of travel of the acoustic pulse from the submarine 

to the receiving hydrophones and reads out the corresponding range. 

To read out this range in yards, pulses are counted at a 1.67-kc rate in a binary coded 

decimal register. Each decimal digit of the register is shown in the block diagram of Figure 

7 and is marked in units, tens, etc. The count proceeds from zero to 1000, 3000, or 6000, 

depending on the position of the Switch SW,. The switch sections SW,-B and SW,-C and the 

Gates G-1 and G-2 sense the desired highest number to be counted. When the desired number 

is reached, Flip-flop Q-2 is reset; this flip-flop resets the thousands digit to zero. Also, 

when Q-2 is reset, it stops the count through the action of G-3, which acts as an AND gate. 

At the moment an acoustic pulse leaves the submarine, a synchronized pulse is gen- 

erated by the laboratory frequency divider, which triggers Q-1 to the zero state. Ten msec 

later it is triggered back to the one state, which causes a pulse to trigger Q-2 to the one state. 
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This action causes the counting register to count from zero, one count for each yard of travel 

of the acoustic pulse coming from the submarine. Ten msec after the acoustic pulse is re- 

ceived by the ranging receiver, a pulse is sent to the range counter, triggering Q-3 to the zero 

state and causing a transfer of the number in the counting register into the storage register. 

This number is decoded and displayed visually. 

RANGING RECEIVER 

This receiver is used to distinguish the ranging signal pulse from the accompanying 

background noise, a noise which may include transients similar to the signal. 

This function is difficult to perform because of the complex nature of the signal-to- 

noise (S/N) ratio. One source of noise is sea ambient and its characteristics may vary with 

time; other noise is generated by the submarine and is a function of range and other factors. 

Since both signal and noise vary by many decibels, a large amount of automatic gain 

control (AGC) is incorporated into the ranging receiver to enhance detection of the ranging 

pulse. Because this AGC action is slow, the gain is not reduced upon receiving a transient 

such as the signal pulse. 

The signal flow is illustrated by Figure 8, which first shows a shielded preamp. This 

preamp is tuned to both 10.6 ke and 50 kc, and it may be manually varied in gain to compen- 

sate for various ambient conditions. 

A stepped AGC amplifier, which consists of four cascaded gated amplifier (GA) stages, 

follows. Each stage has the capability to be switched electronically from 15-db gain to 0-db 

gain. As the input level rises or falls, a series of level amplifiers and detectors (LAD) sense 

the change and automatically switch the gain of the gated amplifiers accordingly. The 

stepped AGC amplifier maintains its output level between —23 dbv and —3 dbv for an input 

level variation of up to 75 db. 

Following the stepped AGC is a tuned, continuously variable AGC which controls its 

output level within 3 db for a 30-db variation at the input. This AGC, as well as the stepped 

AGC, passes any short transient without attenuation. 

The resulting transients, including the signal pulse, are measured for minimum level 

and minimum pulse length by an integrating energy level detector. Any pulse surviving these 

two cnecks is considered to be a signal pulse, and a data transfer signal is sent to the range 

counter. 

CURRENT AND FUTURE DEVELOPMENT 

As space is always a problem on board ship, plans are being formulated so that a sub- 

stantial savings in space can be obtained for both portions of the system. Studies are being 

made of miniaturization techniques to determine which is best suited in terms of size and 

weight savings versus reliability and cost. 

10 



A twofold effort is presently directed toward improving the efficiency of the 50-ke 

portion of the system. First, a new projector that resonates at 50 kc is under design to pro- 

vide a more efficient transfer of power. Second, a solid-state power amplifier is being de- 

signed with the net result being a smaller, more efficient, and more reliable 50-kc transmitting 

capability. 

Future plans to improve the usefulness of the system for its intended applications, i.e., 

helping in data reduction and providing navigational aid, consist of expanding the laboratory 

portion of the system to a capability of handling data from six hydrophones simultaneously. 

To work in conjunction with the expanded system, plans are underway to provide an analog 

voltage that is proportional to range for each data hydrophone. This analog voltage will serve 

the prime function of supplying range information to the automatic data processing equipment 

so that on-line analysis may be accomplished. To increase the usefulness of the system in 

providing navigational aid, a range readout on the submarine would be of great value. To 

provide such a readout studies and tests are contemplated to determine the optimum frequency 

of operation, power required to transmit the information, and the best format of transmission 

for minimum error. 

EVALUATION RESULTS 

Numerous submarine acoustic trials and system evaluation tests have shown that the 

ranges obtained are both reliable and repeatable to ranges exceeding 5000 yd when using the 

submarine’s AN/UQC-1A as the acoustic sound source. The capability of transmitting acoustic 

energy at 50 kc is a recent addition to the system, but preliminary field tests with surface and 

subsurface craft have shown that ranges can be obtained with the same degree of accuracy and 

reliability to a range in excess of 1500 yd. 

Preliminary evaluation tests were made employing two surface ships. One of these 

ships simulated the target, the other the laboratory ship. The target ship made runs past the 

listening ship at various speeds to determine signal-to-noise ratios and true signal recognition 

ability. Static drifting tests were conducted where ranges were checked by a high accuracy, 

recently calibrated radar, and close ranges, i.e., less than 1000 yd, were checked with a 

statameter as well. The agreement between these methods was very good. 

As with any system, the final evaluation must be conducted under actual working con- 

ditions. The ARMS was put aboard a submarine for test purposes during an actual acoustic 

test. The first results, although favorable, showed areas where improvements were needed. 

As the improvements were implemented, the dependability of the system was improved. The 

ranges from the system were then supplied to the submarine as an aid to navigation with the 

result that the quality of the acoustic trials was greatly increased. The greatest improvement 

was in the number of runs that did not have to be repeated because of navigational errors. 

Several methods have been employed somewhat successfully to synchronize the two 

portions of the system. The two methods retained have the disadvantage of requiring the 

11 



submarine to be on the surface. An acoustic method would eliminate this disadvantage, but 

it would be less accurate and would require modification to the AN/UQC-1A. 

Installation of ARMS, when used solely with the AN/UQC-1A, requires no modification 

of the submarine equipment. If the 50-kc transmitting capability is used, the transducer must 

be mounted on the outside of the hull and a cable must lead into the submarine. 

12 



Copies 

11 

SS SS SS & BS © WD WH WH WD OO WH WO WH WH WH OO WH WY WH YH CY LY WL 

BR PS 

CHBUSHIPS 
3 Tech Lib (Code 210L) 
2 Ship Silencing (Code 345) 

INITIAL DISTRIBUTION 

Copies 

2 Sound Ranges & Instrumentation (Code 375) 

2 Mach; Sci, & Res (Code 436) 

2 Submarine (Code 525) 

USS BUSHWELL (AS 15) 

'USS FULTON (AS 11) 

USS HOWARD L. GILMORE (AS 16) 

USS HUNLEY (AS31) 

USS NEREUS (AS 17) 

USS ORION (AS 18) 

USS PROTEUS (AS 19) 

USS SPERRY (AS 12) 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPYD 

NAVSHIPY D 

NAVSHIPYD 

NAVSHIPY D 

BSN 

PUG 

NYK 

CHASN 

LBEACH 

PEARL 

PHILA 

PTSMH 

NORVA 

SFRAN 

MARE 

CHBUWEPS (RRRR) 

CDR, USNOL 

CO & DIR, USNEL 

CO & DIR, USNMEL 

CO, USNUOS 

CO & DIR, USNUSL 

CO & DIR, USNMDL 

13 

2 

2 

l 

DIR, USNRL 

DIR, USNUSRL 

CHONR, Code 466 

CHONR, Code 468 

CHONR, Code 438 

DIR, ORL 
Attn: Mr. J. Bringman 

CDR, OCEANOGRAPHIC OFFICE 

SUPSHIP, Groton 

EB Div, Gen! Dyn Corp 

SUPSHIP, Pascagoula 

Ingalls Shipbldg Corp 

CDR, KWESTEVDET 

CDR, DDC 

COMSUBDEVGRU 

COMDESDEVGRU 

COMOPTEVFOR 

CO, SUBBASE NLON 

CO, SUBBASE PEARL 

DEPCOMSUBLANT 

DEPCOMSU BPAC 

NEWLONTEVDET 

WHOI 

Hudson Labs 

University of Miami 

Marine Lab 

Marine Acoustical Services, Inc 



oT it on ees yi we 

sonal . my 49h ee aes 

phy" ah hush 4 fp! seh! wie 

i 

-= nomen nity bs 

- 

a eho KM OHD as 

WOKS 
oth AON 

Mr r 

Pa not: 

: jag, om 

| peangai8) | elle 

zohh40 sean HOw a | 

ins ip 

4 iicbapbien  : WiMR Re 

FRAO AACR 

icialalh Rea AR 

PV EENDAN OMT 

bata 

PW 

+a TO 

een 0 

LAT owt epee tl 

Hip pate a 

RRO Sse OME PoE Cube me OUR Go 

a a Ay 

sia 

5 vet tu. te NS 

vai woth 

aun 

Palen ee 
WoAge). 

AS 

‘ ¢ jaa 

wie) 

¥ aS 4 & 

i TA , 

ey 

thd. opi - i Mi se 

‘ Wa ite ea = ie 
| abot) galanah 

ae ies ‘Hohe eye a 
hel — A ety 

Pie ; ri (sth eu 

< gt th) wenn g 

| : fea; quavon 
5 Brennen SRA YRNI i 

isn. 

0 aut, 

a 

or naRy 

avautiel 
ay UHRA 

stim | 

nye “ino 

AVM val 



*Sq[NS@1 pOOd WIM S][BIN) ESIOU-pe}BIpBI [810Ae5 UO posn uceg SBy SNUY “AjI[[qudeo oduus 10j}8eI0 ul Junjnsea snyy ‘Avm ouo ATUO [eABy 07 snd oNsNoos eYy seitnbel syo0][9 peztuoiyouds Jo esn oy, ‘euoydoipAy SutAteo 

-01 
B 

0} 
OUTIBUIGNS 

B 
WOY 

FuI[eAvy 
e
s
n
d
 

o1ysNno0ow 
uv 

JO eUIT} 

jI
su
By
 

OY
) 

Ju
la

ns
vo

w 
Aq
 

od
uv
i 

so
ul
wi
ej
zo
p 

w
e
s
h
s
 

Sl
y,

 
“
S
B
I
 

@SIOU-pezBIpBi 10} pedojeaep ueeq sey ‘pA 000g JO Aqt]Iqudeo 
edusl 8 yyIM “(SNYV) woshs dulunsvop odusy ONSNOoY oy], 

TO
 

TT
 

$L
04
-S
 

“I
II
 

°)
 

WE
IT
TI
M 

“I
OU
IN
 

“I
I 

*C Asp ‘umoig *] (weyshg dutinsvey edusy oNsnooy) SNYV “> 

EAR 

(47) 

48e]--sedusi oSnooy “g 

uo1yBqueUNsysuy--yuCU 

-eiNSBeW--eSIOU oulIBUgNS °Z §]81a],--se1j1edoid dIWsNooy--seuliwwqns *T 

G
a
l
d
I
s
s
v
 

TO
NN
 

‘s
id

vi
p 

“s
ny

[t
 

“d
et
 

‘I
t 

“S
96
T 

IN
f 

“J
OU
IN
 

“H
 

WI
T]

IM
 

pu
s 

UM
OI
g 

“O
D 
A
p
 

Aq
 

‘
W
A
L
S
A
S
 

O
N
I
U
N
S
V
A
N
 

A
D
N
V
A
 

O
I
L
S
N
O
O
V
 

A
H
L
 

“p
GZ
| 

ss
od
ay
 

‘u
ls

og
 

ja
po
w 

40
;A
n)
 

p
a
n
g
 

*s
q[

NS
e]

 
po

od
 

WI
M 

S]
[B
IN
 

Es
to

u-
pe

VI
pB

l 
[
8
1
0
A
 

UO
 

pe
sN

n 
ue

eq
 

Se
y 

S
N
Y
Y
 

‘A
jl
[t
qe
dv
o 

od
us
s 

10
,8
01
0 

ul
 

du
yj
ns
es
 

sn
yy

 
‘K
em
 

eu
o 

A
T
U
 

[e
AB
vH
 

0}
 

Os
[n
d 

o
N
S
N
O
o
e
 

oY
} 

se
ii

nb
ei

 
sy
90
]9
 

pe
zt

uo
sy

ou
As

 
jo

 
os
n 

oy
],
 

*o
uo

yd
os

pA
y 

Bu
ta
to
o 

-0
1 

B 
O}
 

OU
TI
BW
IG
NS
 

B 
W
O
’
 

Fu
lj
ea
sy
H 

es
in

d 
o
y
s
n
o
o
w
 

us
 

jo
 

o
u
n
 

ji
su
sy
 

ey
) 

d
u
l
a
n
s
v
o
w
 

Aq
 

ed
uv
i 

So
ut
ws
ej
op
 

we
,s

As
 

SI
yy

, 
“S
[B
IN
 

OB
8I

0U
-p

oy
BI

ps
s 

10
} 

pe
do
je
ae
p 

ue
eq
 

se
y 

‘p
A 

O
0
0
 

Jo
 

Aq
t[
Iq
ud
eo
 

ed
us

l 
8 

yy
IM

 
‘(

SW
NY

Y)
 

wW
ey
sk
s 

J
u
l
n
s
v
e
,
 

o
s
u
s
y
 

oO
NS
No
oy
 

oy
g,
 

TO
 

TE
 

€1
0d
-S
 

“I
II
 

*O
 

We
IT

TI
M 

“I
OU
IN
 

I]
 

‘9
 

As
p 

‘u
mo
ig
 

*]
 

(w
eq
sf
ks
 

du
lu

ns
se

y 

ed
ue
y 

on
sn
oo
y)
 

SN
UV
 

“F
 

SO
lj
t[
lo
By
 

q8
e]
,-
-s
ed
uv
s 

o
N
S
n
o
o
y
 

*g
 

uO
1j

8}
UE

UI
NI

AS
UT

--
jU

uo
W 

| 
-O
IN
SB
eY
W-
-e
SI
OU
 

oU
lI

BU
gn

g 
°Z

 
G
a
l
4
I
S
s
V
 

T
O
N
N
 

8]
 

81
1 

],
--
se
lj
1e
do
id
 

‘s
ad
ur
p 

‘s
nq
]t
 

“d
g 

‘I
t 

“S
96
T 

IN
f 

“s
0U

IN
 

“H
 

We
IT

]I
M 

pu
s 

UM
oI
g 

*O
 

Av
e 

Aq
 

‘W
AL
SA
S 

DN
IU
NS
VG
W 

AO
NV

A 
OL
LS
NO
OV
 

FH
L 

“P
SL

L 
Ho
da
y 

“u
is

og
 

ja
po

w 
40
)4
p]
 

pa
ng

 

OISNooy--seulseuiqns *T 

*S}][NsSel 
pOOd 

Y
I
M
 
S[BIN 

SSlOU-pezBIpBl [810A08 UO posN ueeq SBy SWAY “AjtI[Iqudso oduvl 10j8eId 

ul 
J
u
n
j
n
s
e
s
 

snyj 
‘Asm 

euo 
ATuO 

[oABN 
07 

es[Nd 
o
s
N
o
o
e
 

ey} 

seitnboed 
syoo]d 

peztuoiyouAs 
jo 

osn 
eyy, 

‘euoydoupAy 
SUIAIeo 

-01 
B 

O} 
OULIBUIGNS 

B 
W
O
’
 
FuIjoABH 

e
s
n
d
 
oNsNoow 

us 
jo 

eully yisuBy) Oy} Jutinssou Aq edusi soutuiejep we,shs Sly, “S[BIy 

OSIOU-pozBIpsi 
10) 

pedojeaep 
ueeq 

sey 
‘pA 

000g 
Jo 

Aqt]Iquduo 

edusi 
B 

yjIM 
‘(SWYY) 

weyshs 
J
u
u
n
s
v
e
p
 
o
s
u
e
y
 
o
N
s
n
o
o
y
 

eyy, 

TO
 

TE
 

€L
0d

-S
 

“I
II
 

°D
 

WE
IT
TI
M 

“I
OU

IN
 

“I
T 

*? Ave Sumoig *] 

(weyskg 
dutunssepy 

esusy 
o
N
s
n
o
o
y
)
 
S
N
U
V
 

“F 
SONIIOBy 

48e],--Seduvi O1jSn00y “¢g 
uolje}UEUNASUT--yUuEU 

-OINSBOP--OSIOU 

OULIBUIGNS 

°Z 8]Bl1J,--Setjsedoid 

ONsnooy--seulsewqng 

*T 

G
u
a
l
4
I
s
s
v
T
O
N
N
 

‘s
ad
vi
p 

‘s
ni

]t
 

“d
et
 

‘I
t 

“E
96
7 

IN
E 

“1
OU
IN
 

“D
H 

WI
T]
IM
 

pu
s 

UM
oI

g 

*O
 

Av
e 

Aq
 

‘
W
A
L
S
A
S
 

D
N
I
U
N
S
V
G
N
 

A
D
N
V
U
Y
 

O
L
L
S
N
O
O
V
 

A
H
L
 

"p
SG

L|
 

sw
od
ay
 

“u
is

og
 

ja
po

w 
so
jA
D]
 

pl
an

g 

*8
q[

NS
e1

 
pO

Od
 

WA
I 

S]
BI
N 

OS
IO

U-
pe

zV
Ip

es
 

[8
40
Ae
8 

UO
 

pe
sN

n 
ue
eg
 

sB
Yy
 

S
A
N
Y
 

“A
q[
Iq
ed
so
 

of
uv
i 

19
j8
0I
9 

Ur
 

Ju
y]
ns
ea
 

sn
yj

 
‘A
sm
 

ou
o 

Aj
uO

 
Je

AB
H 

Oj
 

es
[n
d 

ot
ys

no
o8

 
e
m
 

se
ii
nb
ei
 

sy
oo
]o
9 

pe
zt
uo
iy
ou
ds
 

jo
 

os
n 

ey
],
 

“e
uo

yd
os

pA
y 

Su
ta
te
o 

-0
1 

8 
07

 
OU

TI
BW

QN
S 

B 
WO

I 
Fu
tj
ea
sy
 

es
tn
d 

oy
sn
oo
w 

us
 

jo
 

eu
lt

y 
qI
su
sy
 

ey
) 

Ju
tu

ns
vo

w 
Aq

 
od
us
i 

So
ut

wI
ej

op
 

We
}S

As
 

SI
YT

, 
“S

[B
IN

 
OS

IO
U-

pe
zB

8I
ps

l 
10

} 
pe

do
je

ae
p 

ue
eq

 
se

y 
‘p

A 
00
0g
 

JO
 

Aq
tI
Iq
ud
eo
 

ed
uv
i 

8 
yW

IM
 

‘(
GN
YY
) 

we
ys
hs
 

J
u
u
n
s
v
o
p
 

o
s
u
v
y
 

O
N
S
N
o
o
y
 

oy
, 

TO
 

TE
 

€t
0d
-S
 

“I
II
 

°D
 

WE
IT
TI
M 

“I
OU
IN
 

“I
T 

"Oo Asp ‘umoig *] (we_skg Sutansvey 

ed
us

y 
ON

Ss
no

oy
) 

S
N
U
V
 

‘F
 

E
H
 

EO
] 

48
e]
,-
-S
ed
uv
s 

O
S
N
O
o
y
 

“¢
g 

uo
01

j8
}U

eU
NS

uy
--

yU
EU

 
-O

MS
Bo

P-
-O

SI
0U

 
oU

LI
BU

GN
S 

°Z
 

§]
B1

],
--

Se
tj

1e
do

id
 

ON
sN

oo
y-

-s
eu

ls
eu

ig
ns

 
“T
 

dalaISSV'TONA 
‘saduip 

‘“snq[t 
“det 

‘Il 
“S96T 

INf 
“JeUIN 

“fH Wer]]IQ 
pus 

uMoIg 
*O Ave Aq ‘WALSAS 

DNINNSVGW 
GAONVY 

OLLSNOOV 
FHL 

"
P
S
L
 
s
o
d
a
y
 

“ulsog 
japow 

s0j)AD] 
plang 





*s
q[

Ns
Se

l 
pO

Od
 

WA
IM

 
S[

BI
N 

es
to
u-
pe
yB
Ip
el
 

[810Ae8 UO posn ueeg SBy SNYY “AjI][Iqudvo osuss 10}8019 ul duryjjnsei sny) ‘Aem ouo ATUO [eABH Oj OS[nd o1Wsnoo8 ony 

se
it
nb
ei
 

sy
o0
]9
 

pe
zt
uo
ay
ou
As
 

jo
 

es
n 

ey
, 

‘e
uo

yd
os

pA
y 

du
ta

At
oo

 

-01 B O} OUTIBUIGNS B WO FZuIjeABH esjnd oNsnoow us jo eully 

yi
su

sy
 

OY
} 

du
ts

ns
eo

u 
Aq

 
es
uv
s 

So
ut
wI
ej
ep
 

we
,S
Ks
 

SI
Yy

],
 

“S
[B

IN
 

@S
IO

U-
pe

zB
Ip

Bi
 

10
} 

pe
do
je
Ae
p 

ue
eq

 
sz

y 
‘p

A 
Q
O
S
 

JO
 

A
q
 

I
q
u
d
v
o
 

ed
ue
l 

8 yV
IM

 
‘(

SH
YU

V)
 

we
ys
ks
 

Ju
lu

ns
ve

~ 
o
s
u
s
y
 

O
N
S
N
O
o
y
 

ey
, 

TO
 

TT
 

€L
04
-S
 

“I
II
 

“D
 

WE
IT

TI
M 

“I
OU
IN
 

“I
T 

*¢ 
Ave 

‘umoig 
°] (we_sks Julnsvey 

esusy 

ONSNooy) 

SNUV 

“F 

SOrntilouy 

4s
e]
,-
-S
ed
uv
s 

o1
Ss
no
0y
 

“¢
 

uo
lj

ye
qu

eU
Ns

ys
uy

--
yU

uo
U 

-e
IN
SB
eP
--
eS
I0
U 

oU
TI

BU
Ig

NS
 

°Z
 §]
81
4]
,-
-S
e1
j1
ed
oi
d 

Os
No
oy
--
se
ul
ie
ui
qn
s 

“T
 

G
a
W
4
I
s
s
v
'
T
O
N
N
 

*s
ad

vi
p 

“s
n]

[I
 

“d
et
 

‘I
t 

“E
96

1 
[N
f 

“J
OU

IN
 

°H
 

We
IT

[I
M 

pu
s 

uM
oI

g 

*—
2 

A
v
e
 

Aq
 

‘
W
A
L
S
A
S
 

D
N
I
A
N
S
V
 

G
N
 

A
D
N
V
A
 

O
L
L
S
N
O
O
V
 

F
H
L
 

“YS
LI 

uo
de
y 

ul
so

g 
ja

po
y 

40/
40)

, 
pl

an
g 

*S
}[

NS
e1

 
pO

Od
 

4}
IM

 
S]

[B
IN

 
ES
IO
U-
pe
ye
Ip
Bs
 

]#
J0
Ae
S 

UO
 

pe
sn
 

ue
eg
 

Se
y 

SG
NY

Y 
‘A
j[
Iq
ud
vo
 

od
us
s 

10
78
01
9 

UI
 

du
y[
Ns
ea
 

sn
yy
 

‘
A
e
 

eu
o 

AT
UO
 

[e
AB
H 

0}
 

OS
iN
d 

o
N
S
N
O
D
e
 

EY
} 

se
ii

nb
ea

 
sy
o0
]9
 

pe
zt

uo
sy

ou
As

 
jo

 
os
n 

oy
y,
 

‘e
uo
yd
oa
pA
y 

Bu
ta

to
o 

-e
1 

B 
07

 
OU

TI
BU

IG
NS

 
B 

WO
I 

Fu
lj
ea
sH
 

es
in

d 
on
sn
oo
w 

us
 

jo
 

o
u
n
 

ji
su
By
 

ey
} 

d
u
l
u
n
s
v
o
w
 

Aq
 

ed
us
i 

Se
ut
wi
ej
op
 

we
,s

ks
 

SI
yy

, 
“S
s]
eI
n 

Os
I0

U-
po

xB
Ip

sB
l 

10
} 

pe
do

je
ae

p 
ue
eq
 

se
y 

‘p
A 

Y
O
O
 

JO
 

Aq
IT
Iq
ud
¥o
 

ed
us

l 
8 

yy
IM

 
‘(
SN
YY
) 

we
ys
ks
 

J
u
u
n
s
v
e
y
 

o
s
u
s
y
 

oN
Ss
no
oy
 

ey
y 

TO
 

TE
 

€£
04
-S
 

“I
II
 

*“
) 

We
IT

TI
M 

“I
OU
IN
 

IT
 

‘9
 

As
p 

‘u
mo
ig
 

‘J
 

(we3shkg dulunssepy 

ed
us

y 
on
sn
oo
y)
 

SN
UV
 

“F
 

SO
Tf
IO
By
 

48
e]

--
Se

du
si

 
o
N
S
n
0
0
y
 

“g
 

uo
ln

ey
ue

wN
Iy

su
y-

-4
ue

U 
-O

1N
SB

eW
--

eS
I0

U 
oU
TI
BU
gN
ng
 

°Z
 

§]
81

1]
,-
-S
e1
j1
0d
oi
d 

OI
SN

Oo
y-

-s
eu

ls
eu

qn
s 

“7
 

da
la

IS
SV

'T
IO

NN
 

‘s
ad

ui
p 

‘s
nq
[!
 

“d
et
 

‘I
l 

“S
96

1 
[N
f 

“s
0U
IN
 

“H
D 

We
IT

]I
M 

pu
s 

u
M
o
I
g
 

“O
D 

Av
e 

Aq
 

‘W
AL
SA
S 

D
N
I
N
N
S
V
G
N
 

A
D
N
V
A
 

OI
LS
NO
OV
 

AH
L 

"S
LI

 
Wo
da
y 

“u
so
g 

ja
po

w 
40
/4
0)
 

pl
an

g 

*S}[NSe1 
pOOd 

Y
I
M
 
S[BIN 

OSlOU-pezBIpel 
]
4
e
A
e
s
 

UO 
pesn 

ueeq 
SBy 

S
H
Y
V
 

“Ajl]Iqedso 
oduei 

10}80Id 
UI Juy[Nse1 

snyy 
‘Asm 

ouo 
AjTUO 

[eABH 
0} 

ESjNd 
d1j3sn0D8 

ey} 
seitnbei 

syo0][9 
peztuoiyouAs 

jo 
esn 

ey, 
“euoydospAy 

SUIAIeo 

-01 
B 

0} 
OULIBUGNS 

B 
W
O
 

FutjeasH 
esind 

o
s
n
o
o
w
 

us 
jo 

oul, 
qIsusy 

oy} 
dutinssou 

Aq 
oduvi 

Seulwiejzep 
W
e
S
A
S
 

SIYT, 
*S[BIN 

@SIOU-poqBIpBi 
10) 

pedojeaep 
ueeq 

svy 
‘pA 

Q00G 
jo 

Aqt[Iquduo 
edusl 

B 
yjIM 

‘
(
S
W
Y
Y
)
 
weysks 

J
u
l
u
n
s
s
e
,
 
o
s
u
s
y
 
O
N
S
N
O
o
Y
 
ey, 

TO
 

TL
 

€L
0d
-S
 

“I
II
 

°)
 

Ww
eI
TT
IM
 

“I
eu
IN
 

I]
 

"9 Asp ‘umoig ‘J (weyskg dutunsvep esusy ONsn0oy) SNUV “FP 

SerjT[IOU] 

4s
e]

--
Se

du
ss

 
o
S
N
o
o
y
 

“g
 

uo
1j
B}
UE
UI
NI
YS
UT
--
yu
eW
 

-OINSBEP--CSIOU 
OUTIBUIgNS 

°Z S]8I1J,--setjiedoid 
O
l
s
N
o
o
y
-
-
s
e
u
l
s
w
u
g
n
s
 

*T 

G
u
I
4
I
S
S
V
'
I
O
N
N
 

‘s
id
ui
p 

‘s
nj
[t
 

“d
ey
 

‘I
 

“g
96
T 

IN
f 

“J
eU

IN
 

“H
D 

We
l]

]I
M 

pu
s 

UM
OI

g 
*O
 

Av
e 

Aq
 

‘
W
A
L
S
A
S
 

D
N
I
U
N
S
V
A
W
 

A
D
N
V
Y
 

O
I
L
S
N
O
O
V
 

F
H
L
 

"P
SZ
| 

s
o
d
a
y
 

-u
ls

og
 

ja
po
w 

so
jA

D}
 

p
a
n
g
 

*8
}[

NS
Oi

 
pO

Od
 

WI
IM

 
S
B
I
 

es
lo
u-
pa
ys
ip
el
 

[8
1e

Ae
s 

UO
 

pe
sn

 
Ue

eg
 

SB
Y 

SH
YY

V 
“A
jt
[I
qu
ds
o 

od
uv
i 

10
j¥
0I
9 

UI
 

Ju
y[
Ns
es
 

sn
yj
 

‘A
wa
 

ou
o 

A[
uO
 

Je
AB

yH
 

Oj
 

es
[n

d 
o
N
S
N
o
o
B
 

ey
} 

se
ii
nb
ei
 

sy
o0
]9
 

pe
zi
uo
iy
ou
As
 

Jo
 

os
n 

ey
, 

“e
uo
qd
os
pA
y 

Su
ta
te
o 

-0
1 

B 
O}
 

OU
LI

BU
IG

NS
 

B 
W
O
’
 

Fu
tj

ea
sy

 
es
[n
d 

oy
sn
oo
w 

us
 

Jo
 

e
u
 

jI
su
By
 

CY
) 

du
ls
ns
ve
wu
 

Aq
 

es
us

s 
so
ut
ws
ej
ep
 

W
e
S
A
S
 

SI
YT

, 
“S

[B
IN

 
es
IO
U-
pe
qB
Ip
sB
s 

10
} 

pe
do

je
ae

p 
ue

eq
 

se
y 

‘p
A 

O
0
0
 

JO
 

Aq
t{
Iq
ud
eo
 

ed
us
l 

8 
yj

IM
 

‘(
SH

YV
) 

we
is
hs
 

Su
rm

ns
vo

p 
e
s
u
s
y
 

O
N
S
N
o
o
y
 

oy
y 

TO
 

TT
 

€f
04
-S
 

“I
I 

°O
 

WE
IT
TI
M 

“J
OU
IN
 

“I
T 

“O
C 

Au
e 

Su
mo
ig
 

‘|
 

(w
e4

sk
g 

S
u
t
n
s
s
e
p
 

es
uv

y 
on
sn
oo
y)
 

SN
AV
 

‘“F
 

So
rt
] 

lo
By
 

48
e]
,-
-s
ed
uv
i 

o
S
N
O
o
y
 

‘¢
g 

uo
1j
ej
Ue
UN
yS
uT
--
yu
EW
 

-O
MS

vo
P-

-O
SI

0U
 

OU
LI
BU
IG
NS
 

°Z
 

8]
[B
l1
],
--
se
tj
se
do
id
 

OS
No

Oo
y-

-s
ou

li
eu

lq
ns

 
“Tt

 

da
Id
IS
SV
TO
NA
 

ss
id

ui
p 

“s
ny
[t
 

“d
et
 

‘t
l 

“S
96
7 

[N
f 

“J
eU
IN
 

*
 

We
l]
]I
M 

pu
s 

UM
OI

g 
“O
D 

Av
e 

Aq
 

‘W
AL
SA
S 

DN
IN
NS
VG
W 

A
D
N
V
A
 

OL
LS
NO
OV
 

FH
L 

"P
SZ
| 

w
o
d
a
y
 

‘u
ls

og
 

ja
po
w 

so
jA
vy
 

pi
an

g 







he AAS 

Cul 

Ls Anette 
Rate ore ian 


