
CANADIAN PITNEY -BOWES MODEL K
CANCELLING MACHINES

by A. Daniel Hunka & Jean-Guy Dalpe

The records used for this article for the Pitney-Bowes model K hand-operated cancelling machines
come from the National Archives of Canada, Record Group 3. (The records sometimes refer to the
Universal company, but as the company had changed its name in Canada in the mid 1930s to Pitney-
Bowes, and the Universal use had trickled to a very few machines - perhaps 10 across Canada - I think
of the mid 1930s as the dividing line from one company to the other). The records are sparse at the
beginning, but it appears that the need for these machines had developed due to the spread of the
Canadian Armed Forces to areas outside the United Kingdom. When they were in the UK, use could
be made of British equipment, but the Postal Corps required mechanical equipment in the field to clear
letter mail; otherwise, went the argument, delays of several days could occur, leading to even further
delays because of missed sailing schedules, thus leading to lower morale at home, and so also in the
combat forces. It appears that six model K hand-cancelling machines were purchased by the Post
Office Department in November 1944, for Canadian Base Army PO and Distributing Offices overseas
[ I ]. It is not clear exactly where the machines went, but in any event, the officer in charge of Base PO
Ottawa returned two of these in May 1946, and the Post Office Department had both machines returned
to their workshop at Postal Station B for experimentation in connection with a possible use for large
bulky envelopes and packages. A third machine was used at MPO 318 in Ottawa, and three others
were returned from London, England. All six had been returned by the end of August 1946 to the Post
Office's workshop in Ottawa for overhaul and cleaning.

One was forwarded to Rossland, B.C. in July 1946 with the understanding that the "Department
has not given consideration to the question of supplying Grade 2C post offices with stamp cancelling
machines. Therefore, the present case is not to be taken as a precedent." Thus, by September 1946,
one was in Rossland, one was used for experimental purposes in Ottawa, one in another workshop in
Ottawa, and three others were in storage.

The records are equally sparse to 1959, but a memo dated July 25, 1944 requested, "will Mr. Hill
make arrangements for servicing the Model K cancelling machine recently supplied to the Dead Letter
Section of the Inspection Service" [2]. This was a seventh machine. As well, three model Ks acquired
from Canada Post Office in late 1947 were installed on April 20, 1948 at Grand Falls, Corner Brook,
and Gander, Nfld. The model K at Corner Brook was transferred to Goose Airport by November 25,
1950.

The records also show that one machine was destroyed in a fire at Jasper Park Lodge, but one was
returned from the Dead Letter Office, and so the count remained at six by May 27, 1959 - one at each
at Rossland, Lewisporte, Jasper Park Lodge, Grand Falls, Goose Airport (the last-named actually a
model N), and one at a workshop in Ottawa.

Inquiries by the Post Office had determined that the model K had a solid die hub, and so could not
have a "special message slug," could not be electrified (although a later ingenious adaptation by the PO
allowed the handle to be electrically turned, though the Department was not sure what advantage this
allowed), and the cost structure was $100 a year for rental, or $460 to purchase outright. (In compa-
rison, a model DD machine cost $160 per year to rent and $900 to buy, and model GG $375 and $1850
respectively.) The PO also learned that the US Government had purchased 1975 such machines by
June 1958.

By early April 1960, 14 machines had been purchased by the Canadian Post Office, and were
being delivered and set up in various locations across Canada by the end of April. In September 1960
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an additional 20 were purchased, and by July 31, 1962 a location list of the 72 model K machines is
found in [3]. By the end of 1965, 116 machines are listed in the RG3 records, and a list of government-
owned machines to be provided with 1970 year slugs shows 259 locations for the machines. As some
towns grew, the speed of the machines became inadequate to service them, and consequently the RG3
records are full of records of transfers of the machines from here to there. As well, some locations are
pencilled in on lists and some scratched out, and so it is not clear how many machines were eventually
purchased. In any event, these records do not include private machines like those at Canoe Lake,
Batawa, and possibly others. Including duplication of locations provided with new hubs, the list of the
machines shown here has 443 items in it. A few entries like Gander, entered twice, with a "?" mark,
reflect the official records, a machine to be supplied where one already existed , so it was entered again;
it is not certain if this involved a machine to be transferred from there and not actually used there, or a
second machine at that location , or simply an error in the records.

The dater hub cancellation impressions made by these machines vary from 20 to 21 mm in dia-
meter. The obliterator part of the cancel is usually composed of seven wavy lines, 19 mm wide by
about 50 mm long. The gap from the circular dater to the obliterator is 6 mm; this is the key differen-
tiating factor of model K impressions.

The characters in the dater can be smaller than usual if there is much information to be put in the
dater - for example , a long post office name or a postal code - but usually it is not necessary to include
this information to recognize the cancel as one from a model K (just remember - gap of 6 mm); how-
ever, it can be a problem for the other models of Pitney-Bowes machines, and the'size of the characters
in the dater sometimes then has to be known. The province name can be full or abbreviated, with or
without a period, and this information can sometimes be critical to the type, so any perceived errors in
the following list should be noted. At times the post office required use of roman numerals, and most
cancels exhibit this, although a few use letter abbreviations for months. Time marks can be AM, PM,
or M, or times like 6:30 PM, etc. - sometimes higher numbers like 16 PM, etc. Inverted years can be
found, and inverted dates, and in fact inverted dater hubs; these, although scarce for a particular town,
do exist. Missing year information is relatively common, and rubber year dates can often be found.

Some oddities have occurred. A few examples include:
• Broken letters - BALE-ST-PAUL (PAUL), ST-BASILE-LF-GRAND (LE);
• No post office name- LATERRIERE;
• Numerous inverted hubs - Bonaventure, Didsbury, Fairview, etc.;
• Skewed appearance of dater - Bridgenorth, Shawville;
• Red ink - Causapscal, Leduc;
• Seven wavy bars with look of IPS-HD2 cancels - Montague, Wynyard;
• Special use - Canadian Armed Forces, FMO Halifax, CFB Richelain, Capex, Dead Letter Office;
• Some slogans - 1896-1996 flag (E-3 17) used at Capex in 1996;

Rocher Perce / Perce Rock (rock design) (R-302).
To the point of this writing, about 110 post offices are still actively using the Pitney-Bowes model

K machine. Usage has been decreasing for a while since the introduction in late 1960s of the IPS-HD2
machines, which have a considerable cost advantage over the model K machines, as outlined in an
earlier article on the IPS machines [4]. The Post Office ordered 25 HD2 machines, and seemed then to
have stopped buying the model K; they obviously had started to buy the HD2 machines. As well, the
aging of the model K machines themselves (some are half a century old now!), and later the advent of
the model 4900 machine from IPS dictated their eventual demise.

In the table that follows, the number of the machine originally assigned to the particular office is
given, although the machines were probably moved extensively at later dates as population growth,
machine breakdown, etc.. dictated. Most dates (875 of them) (EKD - earliest known date, LKD - latest
known date) come from the collections of the authors, but a few come from Ken Barlow's book (6%),
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dealers' stocks (4%, too expensive to purchase the item), and the remaining (3%) from books by or
collections and displays of the following: Bob Smith, Ernie Ward, Kevin O'Reilly, Ritch Toop, Robert
Thorne, Surmybrook Stamps, BNAPS exhibits, BC Postal Historian.

If an EKD is shown, but not an LKD, then the location is thought to still be actively using the
machine (there is a cancel is in our collection in the last 0-2 years from that locality). If there is no
entry in either EKD or LKD, then the cancel is not known, although the PO records indicate the possi-
bility that a machine was supplied. In the notes column, many cancels were seen in some of the loca-
tions for a period of time, and then virtually none for an extended period. These are referred to as
Local. It is possible that the machine was not used at that location for that period, or maybe it was used
for local mail only. With the advent of the dual mail box system in Canada causing the latter situation,
some model K cancels are difficult to find. Any improvements of dates, or even of cancels would be
gratefully appreciated by the authors.

Happy hunting!

References
[1] National Archives of Canada (NA), RG3, Vol 2399, file 76-4-6, vol. 2.
[2] NA, RG3, Vol 2397, file 76-3-1, vol. 2.
[3] NA, RG3, Vol 2394, file 76-1-2, vol. 3.
[4] Hunka, A. Daniel, "Canadian I.P.S. (Model HD2) Cancellations," PHSC Journal #87, pp 4-13,

September 1996.
[5] NA, RG3, Vol 2397, files 76-2-4, vol. 1.
[6] NA, RG3, Vol 2397, files 76-2-4, vol. 3.
[7] NA, RG3, Vol 2397, files 76-2-4, vol. 5.
[8] Barlow, Ken, Canadian Machine Cancellations, Part 4, 1967.

IRA

-Canada 10

t'4KADA 46

PHSC JOURNAL I l l PAGE 31



.
C

 
N

7
 
a

N
 
C
 
r
^

E
u
 
H
 
Z
 
2
5

U
)
 
O
 
N
 
C
 
7
 
N
 
O
 
y
 
N

°
 
c
 
m

 
a
 
>

2
G

 
^
 
a

z
 
m

°
 
>

 
C

'
 
O

C
((Y.
.

'^^
^
'
 
n
 
7
V
 
(
l
 
T
 
d
 
n
 
O
 
a
7
 
N
 
D

m
 
a
 
Z

 
v
!
 
L

 
d

.
^
 
'
C

=
 
O

0
I
Wa0

N
 
N

 
R

 
N

l`83
0
)0

)0
0
)0

)

N
 
r
l
^
 
N
 
f
-
 
r
-
 
.
-
 
O
 
L

H
i
s

S
V

2
 
c

c
t
V

j
 
E

 
E

 
p

U
 
c
 
p
 
^
'
 
a

^
 
a
`
l
 
c
 
D

c
 
E

.
 
Dl

y
o

 c
m

 
$

^
 
v

t
:
 
M

J
 
n
.

a
a
L

 
H

I
D

a
 
d

 
a

N
 
E W

g
Q

 
p

 
p

 
E

 
o

 
'
c
 
p

p
m

 -Z:

_.
u

c
 
°
' 
^
'y

a
c

q
B

 o

N
S

o
?
g
y
m

y
 
f
O

'3
q

Y
^

_
u

E
C

n
a
l c

C
 
Y

 
G

Z
N

 
N

 
d
 
Q

 
C

 
a
l
 
W

 
Y

W
 
D

-
 
O

 
i
!

O

U
U

Q
Q

p > > 4 > > > > > > H N
q

j
 
N

 
>

 
^

`
m

 d
 6

^
i

q
>

 >
z
z
 1

z
 
z
 
z
 
z
 
z
^

^
^
z
z
 
r
' 
C

4
 
5
2
 
z
 
o
 
E

r
 
t
o
 
'S

 
p
O

i 
n
 
,

H
 
H

H
H
 
H
H
 
H
 
H
H
H
H

a
 
a
 
a
 
s
 
a
 
s
 
a
 
N
 
m
 
a
 
a
 
a

Q
 
W
 
a
 
W

W
 
W
 
W
 
W
 
W
 
a
 
a
 
W
 
W
 
W
 
W

H
 
c
o
 
H
 
c
o
 
m
 
m
 
c
o
 
c
o
 
m
 
H
 
H
 
m
 
m
 
m
 
C
O

J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
c
o
 
J
 
J
 
m
 
J
 
J
 
J
 
J
 
J

a
¢
 
a
s
 
a
s
 
Q
a
a
a
a
<
Q
a
a
a
a

z

N
 
}
 
}
 
_

a
 
W

 
a
 
M

 
Q

H
Q

 
W

>
 
>

 
Y

 
a

Q
 
w

 
>

 
O

 
H

 
a

a
 
a
 
O

 
w

 
a
 
a
 
i
t

Q
 
D

 
z
 
O

 
m

q
W

 
m

 
m

>
W

 F
m

 Z
 a

H
Q
 
O
a
f
 
Q
g
 
O
Q
¢
O
O
Q

a
 
c
o
 
m
 
m

U
 
U
 
U

q
q

q
L
L
 
L
L
 
L
L
 
L
L
 
1
2
 
=

m
m
 
m
 
c
o
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m

a
s
 
a
¢
 
a
Q
 
a
a
a
a
a
a
a
a
a
a
a

qzU

z
a

O
 
W

Z
 
z

Q
 
Q
 
a
 
a

a
 
m
 
a

W
 
W
 
W
 
W
 
a

c
o
 
m
 
c
o
 
m
 
H

J
 
J
 
J
 
J
 
J

a
 
Q
 
Q
 
a
 
Q

Cf)

a
s
 
c
o
 
a
a
a
 
c
o

P
A

G
E

 3
2
 P

H
S

C
 J

O
U

R
N

A
L

 I
 I

 I



F-N

_
c 3

a
 a

^
4
?

e

c
 
>

 
m

 
o
 
t
 
t
 
^
,
 
-

^
oC

l) w
 f6

 O

O
 w

cowF-0z
CL

?
?

U
 - :^

co F
- Z

aJ0w
n
 
f
-

0
)
 
0
)

a
s

m
m

a
Q

Ywwm0
0

w
Z

w
 
O

U
 
>

co ¢

a
 
a
 
$

()
Y

o
>

 y
 >

>
 >

>
 m

 a
N

)
>

z
^
 
-
-
-
-
 
a
 
3
 
a

r
,

2
d

>
.

c0

V

CD

4
d)

c

A)

a
, m

 E
c
i v

 Q
 E

2
Q

:'
c

>
 >

 a
>

 io
>

 >
 >

>
 
>

 
>

 
>

5
2
 z

 d
z
g

z
z
z

z
Z

Z
 
z

NN
^

^
7
Q

 
^

2
 
N

N
_
N

_
 
S

Q
 
T

 
N

 
R

 
N

m

g
NY

y ^
Y

_
Y

r
-
 
0
 
M

g

H
 
F

¢
-
 
F

¢
-
 
I
-
-
 
H

w
¢
 
w

¢
 
w

¢
¢
 
w

 
w

 
w

 
w

 
w

m
F

 m
F

-
m

H
►-
f
-
m

m
m

 m
 m

J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
J
 
U
 
U
 
U

<
<
<
<
<
<
<
<
<
<
<

¢
¢
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m

W
 
W
 
W

Y
 c

o
 c

oO
0
0

O
 
Z

 
Z

 
Y

Z
 
z
 
z
 
a
>

 
F

-
 
c
o
 
W

 
Y

 
o
 
c
o

0

0
0
 
O

m
0
 
W

_
 
W

 
0
 
0
Z

F
.
y
 
W

 
a
c
o
Z

Z
 
D

: Y

o
 
^
_
 
0
 
Z

 
^
 
¢
 
^
 
w

Q
 L

L
F

-
a
J
O

w
=

}
>

z
 
0
0
 
W

z
c
o
.
7
W

O
g
0
w

?
}
g
y
m

 
c
o
m

z
^
 
w

U
 
)
 
5
 
U

 
Z

 
W

 
W

 
¢
 
-
-
)
 
W

 
0
:
 
F

-
a
 
c
 
o
 
W

 
W

a
W

 W
 Z

¢L
L

 
0

 
O

D
U

d
w

w
¢
J
a
o
_
j
 
w

=
 
c
w

o
o

^
=

I
r
U

U
i
 
W

 
L

u
 
m

o
^
Z

^
o

Q
d

w
U

 
W

 
0
0
 
z
a
>

Q
w

D
 
8
J
J
w

(
o
:
D

 
<

<
z
i
 
z
W

¢
m

_
O

>
W

-
 
m

m
a
c
o
c
o
c
o
0
 
>

>
 
-
¢

¢
¢

¢
m

o
o

o
o

o
w

W
o

o
o

o
z
?

m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m

m
 
m
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U
 
U

<
<
<
<
<
<
<
<
<
<
<
 
<
<
 
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

P
H

S
C

 J
O

U
R

N
A

L
 1

 1
 I P

A
G

E
 3

3



8

A

dm7,

NU
,y

m

R
Y

>
^
.

n

CO
y

N
L

V
 $ C

Q
pY

V

mwI-0z

^
 
w
 
m

n
 E

 $
 a

z

J

O

R̂75
a

Nc^
7

t

O
a

-C
 2

E
0

'a
LO

w
O

U)
'n

c
 
8

c
d
 
>

CL
Z

0
) it

>0
a

c
a

o
NN

a
Y

d
a

-
 
a
/

E
=

d
A
 
1
0
 
N

N
l7

ate)
g'

CO
W

a)
O

 aai
^

w
c=

Q
U

u
^
 
^

d
^

^
a
(
i
 
>

E
 
>z
a

E
>
 
>

0
z
z

`
^
>

 >
^

z
 
z

F
s
»
»
>

z
z
z
z
z

N
i-

N
N

 M
O

 1
-

V
N

 N
O

 f
 (

'7
N

^
^

^

Q
Q
^
d

I
n

 
N

 
4
^

 
w

1
-

N
X
0
4

4

0Jw

N
 
N

 
N

 
M

 
N

 
^
^
 
N

 
N

 
O

^
 
N

^
 
N

^
 
N

 
N

 
N

^
I
n

 n
 6

)
 ^

 I
n

0

U
 U

 U
 U

 U
 U

 0
 U

 U
 U

 U
 U

 U
 U

 U
 Q

 U
 U

 U
 U

 U
 U

 U
 U

 U
 U

[^
 m

 m
 m

 m
 m

 m
 m

[L
I
 (^

 m
 C

^
 m

 m
 m

 U
 m

 m
 m

 m
 m

 m
 m

 m
 m

 m

.
-
.
 
N

Q
 
U

o
 
g

w om
p

CL
W
 
W
 
Q
 
W
 
0
 
o
 
Z
 
m
 
p
 
z

O
^
^
-
' Y

a
 Q

(
n
^
z
a
^
o
^
p
F

-
'^

 c
o

 o
m

n
 0

J
 
^
¢
^
(
+

 
O

>
g

O
<

I
_
 
I

O
W

-
0`I)

w
 co

w
2
2
>

 
z
z
o
(
n

=
 
g

 
^
7

 
w

U
) U

)
0
 o

 z
 O

 c
0
 Q

 W
 w

 o
 W

 a
 M

 W
?
a
 c

r U
 Q

a
z
H

 p
 Q

 j 2
=

 z

°
2
2

o
o

Q
-
a
°
o a

a
v

w
(a

n
w

u
p

-a
iv

o
i(w

i)0
w

^
>

C
O
 
O
)
 
V
)
 
N

N
$
 
N

-
_
 
N

(±)
N

 n
 (

O

0 0 X0)0)0)

m
 
c
o
 
m

 
m

 
m

 
c
o

0
0

 
0

 
0

 
0

0

z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z

J

p
 
Q

>-
W
 
w

II
o
Q
5
m
m
3
g
Z
Z
o
m

J
 
W
 
o
<
 
0

-
'
 
O
 
O

Q
m
m
0
L
L
 
2
 
,
g
y
m
(

(
Q

 
L
p
2
 
0

m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
m
 
^
^
^
^
^
^
^
^
^
^
^

P
A

G
E

 
3

4
 
P

H
S

C
 
J
O

U
R

N
A

L
 
I
 
I
 
I



QwF-0z

N
rn

N
 X

C

N
 
N
 
N
 
N
 
N

H 0YJaW

m
m
 
c
o

0
0
 
0

I
-
-
 
F
-

z
z
z
z
z
z
z

a
a
a
a
a
a
a

O
 
C

^
 
V
7m

0
 
O

 
c

N
 v

1
C

O
C

 
y

0
 0

0
 
c
o
 
c
h
 
o
 
c

v
 
^
i
 
a
r

0
 0

 m
0
 
O

 
C

 
7

m
 
a

 
m

 
r
n

 
o

O
 
O

>
 8

m
d

O-
-
Z

 
a

C
O

O
m

- c
Y

 O

Z
 L

L
 4

) L
L

Z
 o

 w
 0

 w
z
Z
E
u
-

a
s N

m
m

m
0

°
m

m
m

m
m

Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z

N

5
 
5
 
5
5

z
 
z
 
z
z

(
D

 
C

D

C
D

 3
 m

 w
 d

 L
5
i
 
0

Z
 
t
 
o
 
m

 
a
i

O
 
Z

 
Z

 
E

in
.NP

w
 
E

L
m

r
m

>
 o

a
^
 E

0c
m

0
 r

n
m

 o
 y

U
 Z

 O
C

 -
 N

 D
O

z
=

^
Y

m
F

-
 O

Y

V
 
O

 
O

0
 W

u
i
 
t
o

a
0U

 
w

 
E

Co
FL

C
 
Z
 
L
L
 
c
o
 
a
l
 
X
 
y

d
j
 
p

 
O

 
-
 
C

l
0
 O

 y
 o

 Z
 C

 C
 Q

 yp
y

0
CL

CD
O

 D
 N

 W
 W

 a
 0

 m
8
r

E
Q

 
O

 
c
o
 
L

 
N

 
N

 
O

aE
J
z
(n

m
W

^
 S

Z
 O

 ^
 m

 y
 w

Q
 c

n
 Q

 N
 y

 O
 C

O
 
j
 
i
p

 
W

>
 
W

 
p

 
m

 
C

z
 U

)
 0

0
 z

 E
o

Y01N
-

N0

z
 
z

P
H

SC
 JO

U
R

N
A

L
 1 1 1

N

Z
 
0

J
 w

 z
 a

 L
L
 L

a
L
 Z

 0
a
=
U
'
 
R
o
O
o
 
0
 
0

C
L
 
F
-
0

a
 
0
 
0
 
0
 
0
 
0
 
0
=
^
 
0

m
 
m
 
m
 
m
 
m
 
m
 
c
o
 
c
o
 
c
o

m
z
z
z
z
z
z
z
z
z
 
z

J

P
A

G
E

 35 00



MI

mWF
-

0z0J0W

0z
 
U

zw
 
0

CO co

OQ
 N

903

SS
-1

 0
f0

m
 z

 W
a

=
 N

z
U

a
i m

 °
o

L
L

Z
z

U
 
O
 
0
=

N
 U

W
 W

 U
m

g
Z

¢
o

r
0
 2

O
J
 &

 E

z
 
z
 
z

0
 
D

O
 
0
 
0
 
0
 
0
0

w

0
0
0
0
0
 
0

)`
0
0
"

X
3

0
¢
0
0
0

Z
 
J
 
J
 
J

W
 
L

L
 
L

L
 
W

 
m

 
L

L
 
W

 
U

.
 
¢
 
L

L
 
t
L

 
L

L
c
o

 m
 m

 c
o

 m
 m

 m
m

 c
o
 L

L
 L

L
 L

L
 L

L
 L

L
Z

Z
 
Z

Z
Z

Z
Z

Z
Z

Z
 
Z

Z
Z

Z
Z

U
.

Z
c
-
.Z

c
•

.
Z

Z
Z

C
,
 
5
Z

Z
O

Z
 
U

Z
Z

Z

mmzz

O_$

I
T
 
I
n

0)
0
)T
f

°
 
¢

0
0
 
O
 
zO

(D
m

m
 
m
 
0

Q

x
 
0

¢
 
F
-
 
U
.

0
J
O
O
 
O
a

^
-
0
z
Z

°
 
J

m
m

 
W

 
o

Q
o

 
X

(
L

o
w

co
^
w

 
:
5

Y
 W

D
_
 
Z

L
L

 
O

 
0

0
5
0
!

W
 0W

m
 a

z
0
w

W
wW

°
W

°
a
 
v
a
i
¢
 
3 z

1
<

O
O

w
0

<
<

0
0
 
0
:

w
o

g
U

m
0
0

0
0

L
L

0
0

0
c
o

g
J
C

L
u
)
W

r5
 ^^

z

c
o

 c
o

 c
o

 m
 m

 m
 m

 m
L
L
 U

. L
L
 L

L
 L

L
 L

L
 L

L
 L

L
 L

L
 L

L
 U

. L
L
 L

L
 U

. L
L
 U

. L
L
 L

L
 U

. L
L

Z
 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
Z

 
z
 
z
 
z
 
Z

 
Z

 
Z

 
Z

P
A

G
E

 3
6
 P

H
S

C
 J

O
U

R
N

A
L

 I
 I

 I



C
^
.
 
c

q
q

75

a
 
"
i
n
S
^
 
E

cp

<
L
L

Z
 
V
 
N
 
j

3
 
a
 
=

 
E

 
E

L
L

-
 
v

0
 
U

 
o

 
o
w
 
0
 
0

x
m

2
 
p

q
L
L
 
W

q
Z
 
c

o
 
2
 
0

O
 ^

O
 1

^
0
 m

 W
E

 
C

 
J
 
m

>
 
>

 
E

 
E

 
°
 
>

Z
 
Z

 
r
n

 
o

 
o

 
o
 
z

w0zqJ
0)0)

N
 
Y

 
N

 
^
 
`
f

y
Y

{
 S

Y
=
t
 
l
`
{Q

d
)

^
0
)

0
8
 
a
 
^
 
>

II
E

0

z
 
E

 
z

c
 
°
'
 
c

0
Y

 
'
t
 
O

 
C

 
t
 
0
 
°
^
 
e
a
,
 
o

w
 
C

 
C

O

$
m
 
0
)
 
v
 
Z
 
C
 
m
w

C
 
p

N
z

L
 
N

 
(
D

O
U

E
N

w
 N

 a
)
 in

C
I' z

N
 
E

 
E

 
E

 
c
>

 
1
°
 
v

0
0)

c
 
w

 
?
 
a
 
C

N

96 d

h
 
O

 
O

 
O

^
 
N

-
-
 
:
^

^
2

N
 
(
7

N
i

N
_

.
-

-

^

1

Qd}
^

N
cdd_

N
d

,f c` v

-
 
^

0
)
 
o
)

qw

0
0
 
0
0

u-
LL

u- u-

z
a
 
a
 
L

L

m
0
^

yw
W

 U
>

 L
L

 W
x
 
W

q
p

 W
 U

)
 
c
o

 
J
 
W

 
J
 
U

>
0
0
 
w

X
<

0
0

^
?
=

2
^
x

 
w

 
w

 
w

 
J
J
Z

J
 
J
 
J
 
Z

 
c

L
x
w

 )
C

o
<

<

rn

L
L
 L

L
 L

L
 L

L
 L

L
(n

 (
n

 (
!
)
 (

/)
 c

o
 c

o
 c

o
 (

n
c o

 U
) V

) U
) (/) U

) (A
 U

) (n
 V

)
 (n

 
U

)
 
(
n

 
U

)
 
)
-

z
 
z
 
z

Z
 
Z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
z
z
 
z
z
z
z
z
z
z
z
z
z
 
z
 
z
 
z
 
0
0
0

P
H

S
C

 J
O

U
R

N
A

L
 I

 I
 I

 P
A

G
E

 3
7

c
'z

z

c
 
Q

 
a
Y

 
0
Z

w
z
z
z
 C

L
 X

 3
c
r
c o

 
i
m

w
W

^
 
»
 
o
 
z
0
^

l
i
P

z
 
z
 
z
 
z

U
iU

i0
)

z
z
z

C
O

U
) U

)c
o

(o
0
 U

)V
)

c
-
•
Z

Z
 
z
z
z
z
z
z
z
z
z
z

00

m
 
.

t
9
 
v

E
 
C0
0

i

z
z
z

z
 
z
 
z
 
0
0
0

z

J
 
Q

°
 
D

 
w

>
 
0
 
c
n
 
c
7
 
w
 
V
)

z



Nt

towH0z

l
0
 
^

 
g

.
.
 
^

 
^

i
 
E

 
^

 
y

8
 
(
p

.
^

^
 
t
 
(
D

 
Z

=
 
¢

 
N

N
 
w

 
<

>
 
>
>
 
1
2
4
 
E
 
W
 
E
 
z

z
 
z
 
o
 
v
 
w
 
O
 
z
 
°
 
0

m
 
s
c

J0W

P4

z

8

M
 
(
p

 
N

 
N

d

}
3
.1

 ^
1
/)

 ^
l1

J
 h

u
iI

d
 
C

^
 
0
)
0
)
0
)

O
 
O
 
0
0
 
O
 
<
 
O
 
O

N
 
R
 
F
r
 
R
 
m
 
0
 
c
r
 
W
-

z
 
z
z
 
z
z
z
z
z
z
z
z
z
z
z
z
z
z
o
<
z
z
z

0
0
0
 
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-
i
0
0
0
0

Hz0

O
 
0
0
0
0
0
 
O

a
F
-
 
H
H
H
a
X
 
0
 
H
 
-
 
-
 
H
H

z
 
z
 
z
 
z
 
z
 
z
 
O
 
z
 
z
 
z
 
z
 
z

0
 
0
 
0
 
0
 
0
 
0
-
 
0
 
0
 
0
 
0
0

Z
 
i
 
z

W
 
z

m
 
O

F
-
 
C

O
J
 
N

 
0

lL

U
-
 
x

o
 >

a
z
0
°
Q

Z
Z

J
3
5

J
J
 
.
J
-
'

z
Q

a
U

z
>

 
0
 
a
 
>

 
^

 
z
 
^

 
w

 
z
 
o

o
 
o
 
w

 
0
0
 
0

O
 
i
t
 
z

O
 
U

 
¢

>
 
Z

 
F

-
0
 0

0
 m

 U
- Y

 W
 W

 a
o

o
a
m

 
0
Q

-
a
2
a
i
u

m
O

U
 
a

co
)
 
Z
 
F
-

Q
Q
w
J
 
w
J
 
Q
 
0
 
a
 
a

J
 
J
2
 
Z
 
Z
 
a
 
a

a
 
s
<
 
a
 
W
 
a

J
 
J
 
Z
 
a
m

z
 
z
 
N
N
 
Q
 
a
 
w
 
W
 
W
w
 
J
 
0
 
a
 
a

>
>
 
a
 
a
 
a
 
a
 
a
 
a
 
a

a
 
a
S
 
1
2
 
=

2
 
0
 
0
 
0

0
 
0

<
 
<
 
N

co
a
 
0
0
 
0
 
0
 
0
 
0
 
0
 
0
0
0
0
0
0
0
0
0
0
 
0
0

A
z
z
z
z
 
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
 
z
z
z
z
z
z
z
z
z
z
 
z
z

0
0
0
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
0

0
 
F
-
 
3

P
A

G
E

 
3
8
 
P

H
S

C
 
J
O

U
R

N
A

L
.
 
I
 
I
 
I



Q

Q
J

r`
LL

_
16

8
O_'

w

O
z

NN

a
 
v
 
^
 
O

a!
c

w
o
 
o
 
c

(o
>

cc0z

coW0z

w
 
a

p
 
^

c
 m

 0

U
 
d

=
^

8
<

>
o

O
EE

p^

(D

N
 N

 c
 (

C
O

. R
 N

 R
 rQ

f0
 G

o
i
 
i
 
.
i

N

0J

.-
om

a
>.

r
a

w^
c0

8
^

c
c

O
)O

)
CC

w
m

0
V

^
N

Lr)
8

C
 
^

Y
 
l
Q

o°

cl'8J

C0OZ

clic

C
^
 
J

N
Q

2
a

E
O

Q}^^f( yC

t
j
 
U

a
 
c

N
 
U

Vqq
Y

Nc
M

r
 
a

88
c

4
:
 ,

J

>
^

g
z
z

a
z
 
z

F
 a

:Z
>

g
 >

z
^

;
?

z

. - ^
 ^

 0
) O

) ^
 8

 S
 a

 S
 ^

 0
) 8

 S
 ^

 S

0YW

O
 
O

 
0
 
0
0
 
0
0
 
0
 
0

F
-F

-F
- F

- F
- F

-
F

-F
a
-- F

-F
-F

-F
- F

- F
a-
F

-
 
-
F

-
 
.
_

Z
 
Z

 
z
 
Z

 
z
 
z
 
z
 
z
 
Z

 
z
 
Z

 
z
 
z
 
z
 
Z

 
Z

 
Z

 
Z

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
c
4

t
o
 
N

 
N

 
N

 
n

p
^

p
p

N

0
) U

)

Q

O
O

)
)
 0

)
)
 io

z
)9

0
 
O

))
O) c^ppO

) O
O

)

0
 
0
 
0
 
0
 
_
0

F
- F

 F
- 1

 ¢
 F

- F
- F

- F
- F

- F
 a-

 F
-
 N

 F
-
 F

-
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z

0
0
0
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
0
0

W
 
J
 
z

J
 
Q

 
0
 
z
 
J

 
Z

 
Z

 
w

 
w

z
 
J
 
J
 
J
 
z
 
O

O
 
5

 
P

 
!
r
 
0
 
<

L
o

 
J
 
Y

 
0

=

a
- O

 W
 Q

L
L
.>

w
=

Z
Q

O
W

 F
-
 Z

Q
m

w
 O

 W
 S

O
N

W
 C

J
a F

-
 
L

)
§

C
)
W

 w
 Q

J
0

w
a
r
m

=
z
^

 
w

 
w

w
m

 
i
r
 
c
r
 
z

w
w

w
D

=
<

o
J

M
x

r
a

i)
w

O
O

W
0

<
<

 
<

<
<

w
 
O

O
z
¢

u
^

I
w

z
Y

^
 w

H
?

0
f

0
0
0

0
0

W
w

W
w

W
w

L
L

.L
L

.L
L

_
 L

L
_
C

)( z
2

1
1
1
2
 
=

-
M

 
,
Y

Y
Y

Y
g
5
 
J
J

z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
0
0
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
0
0

P
I
I
S

C
 
J
O

U
R

N
A

L
 
1

 
I
 
I
 
P

A
G

E
 
3

9



i

z
25

O
)
 
O
)

d
 
N

_
 
N

_
 
v
 
N

 
1
^

y
.
-
.
 
N

a0
0
-
j
<

 
<

0

z
 
a
 
o
 
3
 
a
 
z
 
z
 
w

^
^
=

-
jQ

Q
Y

2
► a

-
0
W

O

_
'z

a
<

<
<

<

0
 
o

 
a

^
E

-^
►a-

f-^
^

z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
<
L
)
0

N

w
O

w
o
o
m

 
z
°
w

 
a
N

o
 
f
 
o
 
w

 
0
°
 
a

c
n

z
z
 
0

w
 
3

:
 
<

w
O

»
:
 
m

X
G

^
Y

f
-
-
j

o
o
o
w
a
o
o
o
<
 
z
c
r

^
 
2
 
g
 
z
 
z
 
z
 
z
 
Z
0
 
0
 
0
 
0

c10

O
TE

a

L
E

 c
o

CO
4)

0
 c

c
5

2
>

a
m
 
a

U
 
y

C
 
M

U
0

wC

a
^
^
o

>

CN

•c
U

m
^
1
 ^

7co
E

S
c

E
m

LL
z

Cc
0

0
w

 
F

 
°

c

O
o

z
 
z
 
z
 
z
 
z
 
z
 
z
 
z

c
-
•
0
R

0
0
0
0
0
0
 
0

SU
F
-

a
Z

<
=

-
a

w
-S

w
0

' C
o
 0

<
0

0

w
^

r
z

c
^

3
3
Z

z
w

 aCl)
Z
 
H
 
»
 
w
 
w
 
a

a
 -

a
i-

 w
<

u
j

O
 c

n
z

r
z
r
o
w
w
w
o
o
o
 
o

0
 
w
 
O
 
a
 
a
 
D
.
 
a
 
a
 
a
 
a
 
a

Z
 
Z
 
z
 
z
 
Z
 
Z
 
Z
 
Z
 
Z
 
z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
z

0
0
0
0
0
0
0
0
0
0
0
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0

P
A

G
E

 4
0
 P

H
S

C
 J

O
U

R
N

A
L
 1

 1
 1



g
 
O

D

0wF-Oz
z

qJqw

N

^
 
N

 
N

 
Q

 
N

1
 N

CO
)
0
 O

)
0
)
0
)
O

)
O

)

0
 
0
0

F
- H

 F
- F

- F
- F

- F
-

z
 
z
 
z
 
z
 
Z

 
z
 
z
 
z

0
 0

 0
 0

 0
 0

 0
 0

m
 
c

Z0
z
 
z
 
W
 
W
 
l
o
-

1:
w

o
 <

F
-
 -

^
O

D
g
w

w
w

0
m

=
-

C
9
C

9
0

L
L

 -j
F-

q
q

q
w
 
w
 
w
 
w
 
w
 
w
 
C
 
C

Izz
z
z
z
z
z
z

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0

m
t

2
 
U

z
 
z
 
5
8
?

0
0
 
O
 
0
 
O
 
O
H
 
0
0
 
O
O

F
-
 
F
-
 
F
 
F
-
 
H
 
H
 
H
 
F
-
 
H
 
H
 
F
-
 
F
 
Q
 
'

F
-
 
F
-
 
F
 
Q
 
F
-
 
F
-
 
F
-
 
F
 
F
 
F
-
 
F
-

z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
O
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z

0
0
0
0
0
0
0
0
0
0
0
0
 
F
-
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0

wZ
 
t
o

U
 
W

 
w

L
L

q
t
n

Q
 
Q

4
z

J
 
J

 
J

 
Z

 
z
 
w

 
m

 
J
 
Q

 
J
 
Z

 
m

O
 
>

 
O

 
w

 
w

 
O

 
Y

q
O

 O
q

w
q

>
q

a
z
C

9
w

w
o

LLI
Z

0
w

W
O

 W
 O

a
z
o

f
q

z
=

z}
 
w

w
q

w
w

=
a
F

-w
U

 
g
a
w

w
L
L

O
F

a
-
^
 
^
 
-
 
-
 
:
D

w
i 
Q

 
O

^
Z

X
Q

Q
Z

Q
Q

Q
Q

c
g

tA
rn

c
A

(^
 c

A
C

n
 c

n
tg

F
-F

-F
-

U
F

-
>

>
>

>
>

I
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z
 
z

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
O
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0

m
a

i
j2

>

P
H

S
C

 J
O

U
R

N
A

L
 I

 l
 l

 P
A

G
E

 4
1



wF-Oz

E
 
R
3

J

a
m7

am
 
m

CL .>
.n

_
w
d
 
^
 
2

IL
 >

E
 
9
 
g
 
>

E
 
w
 
Z

E

Nc
z

0
T

r
n
a

N
 
r

2
a0

C
L

8
^
 Q

Q

N
d1

I--0
V

6

^10
=

0C

>

L
 N

V
 N

E
 .2

 >

Nma=i
>

>
>

^
i>

Z
N

o
Z
 
Z

Z
c

z

N
N

 ^
N

O
V

n
 N

V
N

 
(
'7

p C
O

 
N

 
m

 
N

 
c
V

 
^
 
N

 
^
 
N

 
^
^

$
^

g ^
17 C

^

E?
C?

l
V

;
^
 
E

Q
N

 YM

O
 
U
 
O

w
 
w
 
w

c
o
 
m
 
c
o

d
 
j 
d
 
d
 
d
 
d
 
O

 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d

a
 d

 d
 d

 r a
 c

a
m

- a
 a

 d
 d

 a
 a

 a
 a

 a
 a

 a
 a

 a
 a

0
 
0
 
0
 
0
 
0
 
0
 
a
 
a
 
s

0
0
 
0

Q
 
Q
 
Q

F
-
 
F
-
 
F
-
 
F
-
 
F
-
 
F
-

z
z
z
z
z
z

0
 
U

)
l
 
W

 
W

 
W

 
J
 
Z

L
U

 
c
c
 
J

w

z
a
-
i
Q
-
j
>
 
>
 
w
 
w
 
w
¢

Y
^

0
¢
 W

 W
w

 J
 a

5
0
a
 Q

z
O

c
p

o

O
f

<
 
S
O

Z
 
W
-
Z
w
H

0
O
 
O

N
 
-
 
Q
 
Q

O
m
 
L
L

c
m LLI

z
z

i 2
(D 0
 
z
m

a
a

a
C

) -
-

0
J
 
2
 
z
>
-
 
<
 
a
 
w
 
w
 
W
 
W
 
w
 
J
 
O
 
<
 
Q
¢
 
u

V
ii=

a
 
Q
a
a
a
¢
m
m
m
m
m
m
m
a
a
0
0
0
 
0
O

0
 
0
 
0
 
0
 
0
 
0
 
a
 
a
 
s

d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d
 
d

I
L
 
I
L
 
a
.
C
L
 
m
m
m
a
a
m
a
m
a
a
m
m
m
a
m
a
m

P
A

G
E

 4
2
 P

H
S

C
 J

O
U

R
N

A
L

 I
 I

 I



>
q

Z

towF
-
0z

t

g

.
 
w

 
c

_
^

y
 
y

 
N

E
 
G

 
y
 
G

 
>

>
 
>

`
 
>

E
U
 
E
Y
 
E
2
 
z
z
 
g
 
Z

d
R

 
v
$
 
t
n

 
^

 
o
 
r
n

)
^
 
Y 1
1
 
2
 
b

 
^

 
r
n

 
R

1
 
1

y^ ^

g
g
 to

1
qJYWis0E0S

Uwm=
a
 
d
d
d
 
d
a
d
a

a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a

.-
t
D

h
N

 
I
^
 
N

(
D

t
2

 
N

I
ci

.2mE

m
Z

 
2

n
o
?
 Q

4
N

Ytn
rn

rnt
O

M
 l

^

0) (D 0) 0) 0) 0) (40)

0
 
0

w
 
w

m
 
m

a
a
d
d
d
d
0
a
0
a
0
=
a
d
w
d
0
a
 
d
d
d
d
a
0
0

a
a
a
a
a
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
m
 
a
:
 
a
 
a
 
0
-

(0z
J

0
7
 
c
o
 
z

W
 
c
o
 
Z
 
c
o

p
 
W

 
<

q
Y

 
F

 
Z

 
O

 
W

 
z
 
Z

 
W

a
 
N

F=
a

O
=

a
§

r
o

>
s
 
-
' 
>

 
w

x
 
O

z
<

 
a
w

w
w

g
w

► =
W

O
W

>
 >

^
w

 0
J
A

W
U

Z
Z

z
 
Q

O
Z

C
7

H
Q

w
<

o
z
c
a

z
 -

a
p
Z

O
w

-
Y

a
w

~

p
U

Q
 
Q

 
t
o

o
 
W

 
J
 
W

 
W

?
O

Z
'j
' 
J
W

F
-
 
Q

m
O

U
O

 
W

=
U

)
 
r
w

3
:
>

 
z
m

z
o

a
z
o

^
.

W
 
Z

Z
f
=

 
H

a
^
t
n
F

 
w

m
w

a
 
z
0
t
 
a
a
w

w
c
n

^
_

U
in

Q
Q

m
p

Z
a
0

a
0
H

z
)
>

 
0

Z
0

m
U

o
O

.
 
Z

a
t
n
^
a
m

w
p

z
a
a
U

)
2
=

O
O

O
Q

o
a
a
w

 a
a
W

»
 Y

3
5

5
5

:
<

j
 W

J
O

O
 
^
^
^

U
U

U
q

q
W

 
u

-
0

0
0

=
_

_
_
_

a
a
a
a
a
a
 
0
0
0
0
 
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 
0
0
0
0
0
0
 
0

a
a
a
a
a
a
 
a
a
a
a
 
a
a
a
a
 
a
a
a
a
E
L
 
a
a
a
a
a
a
a
a
m
 
a
a
a
a
a
C
L
 
a

P
H

S
C

 J
O

U
R

N
A

L
 1

 1
 1

 P
A

G
E

 4
3



UwF
-

0z0YJ

>zz

m
m
o
m
m
o
m
m
m

Q
 
E
 
E
 
a
 
a
 
E
 
E
 
a
 
E

0

g
z

0

J
 
J
 
Z
O
 
w
 
w

z
Z

m
=

,-
I
m

o
Q

a
a

U
 U

>
 U

 Z
 1

 O
U

) 0
Q

 0
 W

 Q
 W

 W
 W

F
 a

 a
 ^

's
 i-

 c
a
n

O
h
<

w
w

o
0
o
<

2
 
Z
 
Z
 
Z
 
Z
 
Z
 
Z
 
a

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0

M
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a

C0aCcovvCuOco
2

)

2
0

m
NN0

N
E

0
 
r
x
.

0
ci

N

ccC_

c_E

c

0J

>
 m

 >
 >

 >
 3

z
 E

 z
 z

 z
 g

0
 
0
 
N

-

0

UWmW^
o
 
a
o
o
o

C
^
C

7
^
C

J
C

7
C

3
C

'J
U

(7
C

1
C

7
C

7
C

7
a
C

7
(7

C)
s
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
a
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a

Cl)
0W
 
w

O
m
 
w

>
 
w
 
w
 
w
 
O
 
0
 
0

O
z
 
w

 
z
?
^
Z

 
r
A

 
Q

J
Q

 
-
w

o
N

=
Q

 
Q

 
W

°
°
 O

M
,Q

W
m

 m
(^

 I
n

 0
0
 
W

 
W

 
W

 
K

Q
^
W

 (/) -W
W

Z
W

z
 0

X
0
 w

m
 ^

w
J
 
W

 
Z

 
0
 
0
 
F

-
 
J
 
z
 
Z

p
0
 
W

 
J

 
Z

Z
O

 W
 W

 U
 W

 O
 w

 W
 W

 a
 a

 w
 w

 L
L

1
 Q

 a
J

0
>

 
O

m
z
z
n

-
j
z
F

-
O

w
Z

w
t
t
 
Q

c
n

W

w
^

 
Q

w
0

0
^

Y
C

9
Q

Q
^

Q
a

F
=

W
Q

W
O

O
O

2
Q

a
U

E
?
 
x

 
v

~
i

Z
 =

 U
 0

 W
 W

 Q
 m

 c
o
 z

 L
L

 U
' 7

 7
 7

 7
 W

 a
 a

 a
w

 
O

 
0

 
0

 
a
 
<

 
0
 
0
 
F

-
 
<

 
F

-
 
F

-
 
F

-
 
F

-
 
F

-
 
F

-
 
F

-
 
0

E
L

M
 a

a
a

a
a

a
a
r
n

c
n

c
n

c
n

c
n

w
c
n

c
n

c
n

c
n

c
n

v
^

c
n

c
n

c
n

0

M
 
s
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a
 
a

f
 
A

G
E

 
4

4
 
f
 
H

S
C

 
J
O

U
R

N
A

L
 
1

1
 
I



CL

3
°

4
EE

(4)
>

 >
.,

N
 
^

^ z
b

2
,

^^1 E
c

A

a0
C

)
_

7
 w

-
m

s
 °

o

°̂
a

>
CL

d

Z
0R

o
Em

co
4

U
)

w
C

D

m
'8

a
 w

is
-0

0
>

 E
g
>

 S
>

 >
>

 o
z
 z

z
 °

E
z

°
z
 E

z
 °

Z
C

YJ

4242p
 ^

°
O

°°
29

d
 
a
 
O

C,4

.•' >
>

>
>

 
>

1
2

 a
z
z
z

c
R

 
z
 
E

z
z
 
o
=

£
a

h
 
N

 
O

N
 
I
A

 
(
C

 
^

^
Q

f
 
h

 
(
O

N
 
N

 
0

4
 
-

N
 
^
d
Q

}
 
y
^
 
r
^
 
N

0) rn019j
0)

Yw
0909

9
99

9991

U
 
U

W
 
W

m
 
t
G

 
Y

Y
Y

Y
Y

Y
 Y

 Y
^
 Y

 Y
 Y

 Y
 ^

L
d
d
d
d
^
d
 
c
 
o
d
j

d
d

 c
n

c
n

c
n

c
o

 c
o

 c
o

 U
C

0
C

O
 (0

0
U

)c
o

 c
o

a
n
:
a
a
d
a
 
a
.
 
a
a
.
d
a
 
d a

a
a
:a

a
cco0 to

c
o

c
o

w
 o

)w
u

a
)c

Y
O

(1
)U

a
)c

a
n
 0

)

I-z02

w
 
{
y
^

d
 
U
'
 
J
 
w
 
Y
 
w

Z
Z

 
D

 
>

- J
^ W

W
z
 
o
m

 
w

^
.
.
.
 
a
O

p
 
w

W
 
z

0
^

LL
w

Q
o
a
g
 U

U
o
 <

 -
 -

 -
-

cn
U

3
Y

w
Cl)

Q
 
D

 
w

a
w

a
^
w

z
 3

LO
M

LDm
0
 
m

m
o
 
o
w

l-
>

<
U

)
 
w

 
o
»
a
 
z

a a.
M

: z
v
)u

~
)w

v
cco

(0
 C

o
F-

► _
-
I
-
>

 
»

3
3

3
 
v

w
'M

?
 I

 4
^

u
j
o

z
C

i
N-

0
 0

 0
 0

 0
 0

 d
 d

 d
 d

 d
 d

 d
 d

 d
 d

 Y
Y

Y
Y

Y
Y

 Y
 Y

 Y
 Y

 Y
 Y

 Y
 Y

 Y
a.C

L
 C

L
 a.

C
L

 C
L

 a
 a

(L
 n

.0
 C

L
 a

a
.
a

.0
. U

)c
o
 0

)
LO

 co
co

w
C

A
C

A
C

n
c
n

w
w

w
 w

P
H

S
C

 J
O

U
R

N
A

L
 I

 I
 I

 P
A

G
E

 4
5

Q
^
 s

N=
X

V
N

CO
N


