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GENERAL INFORMATION

RESTRICTED

The purpose of this series of reference books is to
provide, in as convenient a form as possible, all informa-
tion likely to be required by the user and maintainer of
the A.F. 100 series of equipment for amplification and
distribution of speech. The subject matter includes a
description of each of the principal items, circuit diagrams
of important units which bear an A.P. number, main-
tenance information, and an explanation of the operation
of the gear from the input at the microphone or alarm
panel to the output at the loudspeakers.

2. Some of the A.F. systems named in paragraphs 8
and 9 will be found in all ships equipped with A.F. 100
series apparatus; for example a fleet carrier will need
almost all, while a destroyer will require only a few.
It is for this reason that the descriptive and explanatory
printed matter is made up into small books, so as to
enable every ship to carry only the books pertinent to
the equipment fitted.

3. For the information of the user, instructions as to the
procedure for passing messages and on the correct
method of speaking into a microphone are given in
B.R. 1864.

SAFETY WARNING

4. The voltages employed in the amplifiers and other
rack mounted equipment of the A.F. 100 series are
sufficiently high to endanger human life. Every reason-
able precaution has been taken in the design to safeguard
the operating personnel. All the bare terminations of
these units are protected by the main cover, the removal
of which opens a safety switch in the A.C. power supply,
thereby cutting off power from all exposed parts except
on the control plug and socket. Power should be
completely cut off before changing valves or making any
internal adjustments.

5. Certain tests which at times need to be made in
connection with repair or maintenance work require that
the amplifier or other item should be energised when the
protective cover is removed and the safety switch there-
fore open. This necessitates the temporary closing of the
safety switch by other means. Work under these
conditions is to be undertaken only by personnel who are
fully aware of the dangerous conditions, and who also
have taken adequate steps to avoid direct contact with
high voltages.

STANDARDISATION OF EQUIPMENT

6. The A.F. (Audio Frequency) 100 series systems are
designed to meet the distribution requirements for all
forms of amplified speech from loudspeakers. The
equipment comprises a range of rack and bulkhead
mounted units which have been designed to achieve the
maximum of interchangeability and flexibility, and to be

suitable for installation in all types of vessels and in shore
establishments. The series replaces a mass of un-related,
and in most cases, obsolete material.

7. The correlation of the various systems and com-
ponents simplifies and reduces the supply of spare parts
and replacements, and by the reduction of the number
of types of apparatus carried maintenance work is
facilitated.

SYSTEM NUMBERS

8. The series of A.F. numbers refers to the purpose for
which the systems are employed and to the standard
audio frequency components forming the particular
equipment. The series starts with A.F. 101, the numbers
being allocated as follows:—

A.F. NOS. SYSTEMS
101-114  General or combined broadcasts (Bc.)
115-124 Armament sections

125-130 Flight deck and Hangar sections
131-140 Machinery sections

141-149 Machinery unit intercoms

150-160 S.R.E.

9. Those systems which to date are fully developed
are:—

A.F. NOS. SYSTEM SHIPS DESIGNED FOR
101 General Be. . Eagle

101A  General Be. . Carriers

102  General Be. . Certain destroyers

103  General Bc. . Vidal

104  General Bc. . Cruisers

111 Combined Bc. . Daring class

112 Combined Be. . . Frigates

115  Armament Be. (dual) . Where applicable

116 ~ Armament Be. (single). Where applicable

125  Flight deck and Hangars Eagle

125A  Flight deck and Hangars Carriers (double hangars)
126 Flight deck and Hangars Carriers (single hangar)
131  Machinery Section Bc. . Eagle

131A  Machinery Section Bc. . Four unit ships

132 Machinery Section Be. . Two unit ships

141  Machinery Intercom . Cruisers and above

The S.R.E. A.F. 100 designs are dealt with in a separate
series of reference books.

LIST OF MAIN ITEMS

10. The main components of the systems are:—

A.P. NO.
(a) The 2 watt amplifier . . 32047
(b) The 16 watt amplifiers .32020, 32021 & 32023
(¢) The 50 watt amplifier 12647
() The 300 watt amplifier 12649
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A.P. NO.
(¢) The alarm panel . ; 12651
(f) Relay panels 12597 and 12653

(¢) The automatic gain control
panel : 3 , 5 : 12652
() Control boxes (adapted to
suit particular needs) .
() Microphones . . :
() Loudspeakers . ; S
(/) Miscellaneous items (switch
boxes, etc.) : 5 s . —

12648 and 12650
Various
Various

For information as to which, and how many of each,
of these components are fitted in any particular ship
reference must be made to the ship’s records.

SECTIONS AND THEIR
INTER-RELATIONSHIP

11. Figure 1 shows schematically the inter-relationship
existing between the various sections and systems in a
typical fleet carrier. The representations of switches in
the Figure must be regarded as symbolic, since few only
of those shewn represent actual switches. They are
intended only to illustrate the inter-connection between
the sections or numbered systems.

12. No representation of the S.R.E. is shewn; the only
link between it and the systems shewn is an arrangement
whereby the former is muted during a general broadcast.

13. Of the machinery unit intercoms fitted (usually five
in such a ship) a representation of one only is shewn.

14. The requirements for, and facilities provided by such
an installation are:—

(@) General Be. (A.F. 101)

(i) To amplify and reproduce speech from any one of
eight main positions so as to cover the whole ship by
loudspeakers, in seven sections, all sections together
or separately.

(ii) Each of four of the seven main sections, namely,
armament, flight deck, hangar, and machinery to
have control over its own section when necessary
without interruption by general Be. speech.

(iii) To call from any one of the eight general control
positions to the four sections named in (ii) above when
they are required to listen to an urgent general Be.

(iv) A lamp indication to be given at all the general
control positions when any of the four sections are in
separate use or, where applicable, locked out.

(v) To be able to give a general alarm or general
warning signal from any one of six of the eight
general control positions over all the ship, except that
the armament section does not receive either wherethe
general Bc. is locked out from it.

~ (vi) To enable speech from certain selected positions

fitted with extension microphones to be amplified
and broadcast over the whole ship.

(vii) When any general Be. is in progress the S.R.E.
over the whole ship to be muted.

Note. HM.S. Eagle. Seven only general Be.

~ control boxes are fitted. A push box for
giving the general alarm and warning
signals, and a connection for an extension
microphone, are fitted on the compass
platform where other ships have a
control box.

(6) Armament Section Be. (A.F. 115)

(i) To amplify and reproduce speech from any of the
sectional microphone positions to cover the whole
section in two sub-sections (forward and after) either
separately or together.

(ii) To amplify and reproduce over the section loud-
speakers, speech or “ alarm ” or “ warning ” signals
received from any general Be. control position.

(iii) To be able to “lock out " the general Be. from
the section, and, when locked out, to receive no
general Be. speech, warning signal or alarm signal
except over the monitor loudspeaker in the control
position.

(iv) When locked out, i.e., in separate use, lamp
indication to be given at all the general Be. control
positions.

(c) Flight deck Section Be. (A.F. 125)

(i) To amplify and reproduce speech from either the
flying control or aircraft control positions over the
whole section loudspeakers on the flight deck and in
the aircraft handling party ready rooms, also, when
required, over the loudspeakers in both hangar control
positions or in the hangars.

(ii) To amplify and reproduce speech or “ alarm” or
“warning "’ signals received from any one of the
general Be. control positions, over the section loud-
speakers.

(iii) To be able to reduce the volume of speech sound
from the section loudspeakers under quiet conditions.

(iv) Section control positions to be able to “ cut in *’
on and override general Be. speech over the section,
but not the general ““ alarm " or “warning >’ signals.

(v) To enable a distinctive “ Alert ” warning signal
to be given from either of the section control positions
over the loudspeakers of the flight deck and in the
aircraft handling party ready rooms.

(vi) To enable a distinctive ““alarm ” signal to be
given from either of the section control positions over
the loudspeakers of the flight deck, ready rooms and
hangar control positions, also, at the option of the
hangar section control positions, over the hangar
loudspeakers.

(vii) When in separate use a lamp indication to be
given at all general Bc. control positions.
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(d) Hangar Section Be. (A.F 125) (two silb-sections;
upper and lower).

(i) To amplify and reproduce speech from each of the
hangar control positions over the loudspeakers of
their respective hangars.

(i) To amplify and reproduce over the sub-section
loudspeakers either:—speech, alarm or warning
signals from the general Be. control positions; or, at
the option of the sub-section, speech and the flight
deck " alarm " from the flight deck control positions.

(iii) Each hangar sub-section to give an indication in
both flight deck section control positions when in
separate use, and to provide and share a common
indication at all the general Bc. control positions when
either is in separate use.

(iv) Each hangar control position to be able to transfer
control of its sub-section to the control positions of
the flight deck section (for example, when the hangar
control positions are not manned).

(¢) Machinery Section Be. (A.F. 131)

() To amplify and reproduce speech from any one of
three control positions over the loudspeakers of the
section, comprising six groups of machinery spaces,
namely, AR B 2 et ond ) Y 7 units, a
steering gear group, and a miscellaneous group. A
section loudspeaker is provided at each control
position.

(i) To amplify and reproduce over the section loud-
speakers speech or alarm or warning signals from any
general Bce. control position.

(iii) The section control position for use to be selected
by a switch at the principal control position.

(iv) To be able to ““ lock out ” the general Be. speech
from the section loudspeakers, but not the general
alarm or warning signals from the same source.

(v) When locked out the general Bc. speech to be
heard over a monitor loudspeaker at the ““ lock out ”’
switch position.

(vi) When locked out or in separate use an indication
to be given at all general Be. control positions.

(vii) At each section control position a visible indica-
tion to be given, by means of a multiple lamp box,
when any machinery unit intercom system is in use.

(viii) To be able to listen, by means of a monitor
loudspeaker and selector switch at any control
position, to speech in progress over any one of the
machinery unit intercoms.

Note. The facilities described in (vii) and
(viii) to be independent of the position of
the switch mentioned in (iii) above.

(ix) The volume of sound from all the section loud-
speakers in any machinery space group to be reduced
when the sound volume for the machinery unit
intercom of that group is reduced, except that the
steering gear and miscellaneous groups are not
subject to this reduction.

MACHINERY UNIT INTERCOMS (A.F. 141)
(Figure 1)

15. The groups of machinery spaces usually fitted with
unit intercoms are “ A, “B”, “X” and “ Y units,
and a steering gear group. The requirements for and
facilities provided by this system in each of those units
are:—

() In any one machinery unit intercom, to amplify
and reproduce speech from the control position to any or
all of the related machinery spaces equipped with loud-
speakers.

(6) Certain selected out-stations equipped with micro-
phones to be able to reply or call up and talk to the
control position.

(¢) To be able to reduce the volume of sound from the
intercom loudspeakers and simultaneously that from the
loudspeakers of the machinery Bc. system in the same
spaces, except that no provision is made for the collective
reduction of the volume from the steering unit intercom
loudspeakers.

PRINCIPAL COMPONENTS AND THEIR
FUNCTIONS

Amplifiers

16. The amplifiers are described fully in separate books
of this series. The 2 watt amplifiers are employed for
amplified telephone and small loudspeaker intercom
systems. The 16 watt amplifiers are mainly employed
in loud hailing and public address apparatus, intercoms
and small broadcast systems. The 50 watt amplifier is
employed in medium and large broadcast and S.R.E.
installations, either as power for the main output or, in
large Bce. systems, as a driver for the 300 watt amplifiers.
The 300 watt amplifier is employed for the main output
in large Bc. systems, singly, or two with paralleled
inputs. This amplifier must be operated by the output
from a separate driver amplifier, usually a 50 watt unit.

Automatic Gain Control

17. In general Be. systems where bugle calls and sounds
from a boatswain’s pipe are required to be broadcast an
automatic gain control (A.G.C.) unit is employed between
the microphone and the amplifier in order to prevent the
latter being overloaded by excessive volume of sound.
It has a similar effect when the volume of voice input is
excessive. The method of gain control is described and
explained in a separate book of this series.

Alarm Panel

18. The purpose of this component is to enable distinc-
tive audio signals to be broadcast for special purposes.
The signals are produced by thermionic valve action
which is described and explained in a separate book
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of this series. The signals produced and the purposes
for which they are used may be:—

NOTE AND PERIOD

(a) Low tone, on and off for
equal periods

(b) High tone, on and off for
equal periods

(¢) Low tone, long on, short
off. 3 :1 period ratio

() Hizh tone, long on, short
off. 3 : 1 period ratio

PURPOSE
General warning.

Flight deck alert.
General alarm.

Flight deck alarm.

Relay Panels

19. All the switching necessary for bringing microphones,
amplifiers, A.G.C., alarms and loudspeakers into action,
and for all interconnection between the numbered
systems is relay operated. The reasons for the adoption
of this method are:—

(@) In a system of this complexity any other method
would be impracticable.

(b)) Economy of cable and therefore of weight.

(¢) The switch contacts of all sensitive switching, such
as that of the extremely low voltage currents from
microphones, are sited in a well protected and ventilated
housing. '

(@) Reduction of interference, since microphone cables
are switched near the amplifier instead of opening the
circuit at the microphone end of the cable.

(¢) Action damage risk is reduced. For example, if
the switches in the microphone circuits were situated at
the speaking positions the liability of those circuits
becoming short-circuited by action damage, thereby
rendering all microphones inoperative, would be greatly
increased.

(f) Convenience of maintenance, in that the relays
mounted on their panels are all located in the amplifier
compartment and therefore, when required, attention
can be given and adjustments made under favourable
conditions.

The relays and panels are described in a separate book
of this series.

Spares

20. One or more of the following components may be
carried as spare in ships so equipped:—

2 watt amplifier.
16 watt amplifier (of the patterns fitted).
50 watt amplifier.
300 watt amplifier.
Alarm panel.
A.G.C. panel.

Space in the racks is allocated where possible for the
stowage of the spares supplied, the stowage being
arranged so that, as far as is possible, spare components
are stowed near where they are most likely to be

needed. The allowance of spares of each type and of all
other components is governed by the ““ Establishment
of Naval Stores.”

Rack Units (General Term)

21. The four main items which are accommodated in
racks, namely, amplifiers (50 watt and above), alarm
panels, A.G.C. panels, and relay panels will, for
convenience, be referred to in this series of books by the
general term “ Rack Units.”

RACK UNITS. CONSTRUCTIONAL
FEATURES

22. The design of rack units allows for their speedy
removal from and replacement in the racks when
necessary. The weight of each unit is taken by runners
on the unit framework bearing on slide brackets in the
rack; a method which makes for easy withdrawal for
inspection or removal. Rack units are secured in the
working position in the racks by captive securing clamps,
secured or released by a screwdriver. Studs on the
clamps fitting into slots cut in the edge of the unit
panels ensure correct positioning of the clamps when
securing the units.

23. Rack units which are of similar heights, and which
might, therefore, after a removal be replaced in wrong
positions in the racks, are provided with a means of
indication or location to prevent incorrect replacement.
The means employed may be locating pins or studs fixed
in the rack, which fit into corresponding holes or slots
in the side of the main panel of the unit.

24. Each rack unit is fitted with a protective sheet metal
front cover. Before any rack component can be
removed from its rack the front cover must be removed
and the cable forms unplugged. The covers are secured
by clips of a spring loaded quick release type, known as
“Oddie ” clips. The heads of the clips are slotted to
take the edge of a coin or the blade of a screwdriver.
To release a clip it must be turned through 90 degrees
from its secured position. When replacing a front
cover the slots on the heads of the clips must be brought
into line with marks on the front of the cover; the clip
can then be pressed home into the locked position.
Front covers should always be in position when any
rack unit is being transported.

25. The front covers of rack units of similar heights are
interchangeable, where, therefore, any doubt can exist
as to the identity of a cover, a check should be made
before replacement by looking at the circuit diagram
inside the cover.

26. A spring operated safety switch is incorporated in
the supply circuit of each rack unit except those of
relay panels. A metal tongue on the inside of the front
cover closes the switch against the action of a spring.
The switch is single pole, is closed when the cover is in
place and open when it is removed.
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27. A mechanical stop is provided for the safety of the
operator and of the unit when removing the latter from
arack. Its purpose is to prevent the unit from running,
or inadvertently being drawn, out too far. When the
unit reaches the limit of its safe outwards travel, stub
pins attached to the runners on either side butt against
fixed slide stops. To complete the removal of the unit
it must be lifted and tilted upwards to an angle of about
5 degrees; the slide stop then becomes disengaged and
the unit free for removal. Some rack units, for example
the 300 watt amplifier, weigh up to 122 Ibs, Care must
be taken therefore to provide adequate lifting effort.

28. The controls, meter switches, H.T. test switch, and
fuses of all rack units are protected by hinged covers.
These covers have projections on their inner sides which
prevent them from being closed unless the controls,
switches, etc., have been left in the normal operative
positions. The covers are secured closed by Oddie clips
which in this case are knurled.

29. Valves in rack units are held securely in their sockets
by retainers which prevent vibration from causing the
valves to work loose or rise. The retainers are of types
to suit valves of different sizes and shapes. For the
removal of a valve from its holder the retainer caps or
bars can be lifted off the top of the valve without
disconnecting the spring anchorages. Valve retainers
must always be replaced in position when a valve has
been inserted in its holder.

30. Where relays are fitted singly or in small numbers
in rack units they are protected by light sheet metal
canister type covers. The covers are held in place by
retainers resembling valve retainers, except that for this
purpose the cap is replaced by glass cord.

Cable Connections

~ 31. In order that all rack units shall be readily removable
from the racks all the wiring connections to them are
made by multi-pole plugs and sockets, the pattern used
being known as the “ Jones” type. Each rack unit
except the relay panel has three of these, one being for
“input ”, one for ““ output ’, and the third for “ control ”’
circuits. Relay panels each have a “ control ”’ plug but
have no input or output plugs. The connections are
situated at the sides of the chassis and when the front
cover is in place its wings fit snugly against the sockets
and so prevent them from working loose by ship vibra-
tion. The ““ plug ™ parts of the connectors are fixed to
the unit chassis; the ““ socket ” parts are fitted to the
ends of the flexible cable. This arrangement is adopted
to reduce the risk of accidental ““ shorting ” of lines on
the ““ free ” part when the plug is disconnected.

32. Each plug for any one unit is of a different character
or number of blades. One or more dowel or locating
pins on each plug fit into corresponding holes in the
socket, and prevent the socket from being mated to the
wrong plug. Relay panels, in addition to the “ control ”
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plug, each have a number of 24-way plugs of the same
type for connecting the numerous lines needed. These
are secured against vibration by one of two methods ;
either by spring clip plates on the sides of the sockets,
or by a projection on the inside of the front cover fitting
closely against them. In the first named method the
clips snap into the locked position when the sockets are
pressed home, and must be squeezed together for
release. Standard connections for all plugs are shown
in the appropriate circuit diagrams in the other books
of this series.

33. The cabling from the sockets is standard A.P.
multicore, or laced cable forms made up from the
individual cores or pairs. The cabling is supported by
carrier plate and leads away to the terminal panel at the
top of the framework or at the bottom of the bulkhead
mounting. '

MOUNTING OF RACK UNITS
(Plates 1 and 2)

34. Rack units are designed so that they can be
accommodated in racks of standard width., All the
items with the exception of the 300 watt amplifier and
the large size relay panel, can, alternatively, be housed
in a bulkhead mounting.

Frameworks and Mountings

35. The normal method of accommodating the rack
units is by racks supported in frameworks. The racks
are of standard dimensions and can be mounted in single
bay, two bay, or three bay frameworks. This arrange-
ment of mounting provides a method which is flexible,
permitting all the varied requirements of the A.F. 100
systems to be met, with economy of space and a maximum
of accessibility. Four units of average height can be
accommodated in each rack.

Bulkhead Mountings

36. Bulkhead mountings are designed to accommodate
the 50 watt, the 16 watt and the 2 watt amplifiers. The
50 watt mounting can alternatively be employed to house
other rack units of similar height. This mounting is used
where the size of the installation does not necessitate a
rack; or, alternatively, to supplement racks.

37. Of the three patterns of the 16 watt amplifier two
only can be housed in bulkhead mountings; the third
pattern is rack mounted. The 16 watt amplifier bulk-
head mounting can accommodate one amplifier, and is
smaller and lighter than that for the 50 watt amplifier.
The bulkhead mounting for the 2 watt amplifier is made
in three sizes, capable of accommodating one, two or five
of these amplifiers. The 16 watt and 2 watt amplifier
bulkhead mountings are described fully in the handbooks
of this series describing the associated amplifiers.
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TABLB OF WEIGHTS AND DIMENSIONS

I

HEIGHT
DEPTH WIDTH
WEIGHT <D o i FR]ZO‘:::'I;( TO | OVERALL
OF in. and in. or
Ib. R ft. and in. in. ft and in.
Amplifier, 2 watt 16 — 104 143 3}
Amplifier, 16 watt 28 — 9 8} 14}
Amplifier, 50 watt 98 7 12} 17 19
Amplifier, 300 watt . 122 9 153 17 19
Alarm Panel 70 7 12} 17 19
A.G.C. Panel 85 7 123 17 19
Relay Panel, large 70* 9 15% 17 19
Relay Panel, small . 60* 7 12} 17 19
Framework, one bay 200 32 6 ft 2} in. 21% 2 ft 3} in.
Framework, two bay 380 32 6 ft 2} in. 21% 4 ft 3 in.
Framework, three bay 560 32 6 ft 2% in. 213 6 ft 2} in.
Bulkhead mounting (for 16 watt amplifier) . 21 — 113 11 17}
Bulkhead mounting (for 50 watt amplifier) . 56 7 18 12 24
Bulkhead mounting for 2 watt amplifiers:—
Single 14} — 17} 43 17§
Dual 19§ — 17} 8} 17§
5 way 38 — 13 16§ 28

* These figures are maxima.
1 See book (2)H of this series.

RESTRICTED

(SO 3079) Wt. 32591—D7179 1000 6/53 H & S Ltd. Gp.399

6



OO¥I'°NOMa
GOOMONITIO) SWH

(IVALDV LON) AINO U:OW
‘SN3LSAS 3HL 4O NOILDINNOO-
3HL 3NITLNO N! ONIMOHS WYHOVIC
13374 V Y03 Q3INOISIO SV n!u‘_.n»»d

INIWNDINDI ADNAM,

)
TWAS |VINISIUAIY HOLIMS
IANIIBVIVAY §3111710V4
| XDILYWIHOS ‘¥IAIYUVYD
s u.ﬁ S31y3s 001 IV

NOUVISLINO ANd3¥ NON E’ P e

171 4V ‘'WODY3LNI LINN §3

(S30VdS AYINIHOVA ¥V3O ONINIILS ¥O4 3INO ONV SJ ﬁ.#a X 8'¥, 40 HOV3 ¥O4 3INO)
IHOVA

©

P

NOIVISLNO Ad3d

AR
(AINO WOOY ¥31109)

O—eeeeeeeeeett— |€£] 3'V NOYS

dNOYO SNOINVITIDSIN ?l
dNOYO YY3IO ONIYIAALS _—u |

LEEIRET

1 Noionaay | X
INNTOA OL 103rEns
$dNO¥D 01

&

{

NOILISOd TOHLNOD 1ivm OOf

301440 SYIINIONI

NOILISOd TOHLNOD
TOH

NOILISOd JOINOD
WOOY 3NION3 ¥,

301440
SHIINIONI

<

b
e

WOoOoY
INION3 V,

TOH

dNOYO YVONVH H3IMOT __T

S21 3'Y SNOILD3IS ¥VONVH B »03a 1HO|Td

dNOYO HWYONVH Yaddn g

dNO¥O SWOOY AQVY3Y _wlo

NOILISOd TOHINOD
YYONVH ¥3IMOT

NOI11SOd TO¥INOD
YVONVH ¥3ddN

i || Soeiioe NOILISOd

| R) :@Ww" JOHANOD LIVHIHIV

| -._w?.uz_ | 1013V |

[wara17anv] L]
Ldivnos | 1T SN
CE IR oo
1ivm 05 ] -
SNOILLISOd
JOBLNOD
5 YVONVH ,
¥aLIAWY [S3iaronv] RENZ)
L1vm OOf — 1ivm OS _ WYYV o

dNO¥O %930 1HOId W_Io \o.l_

wouy i wouy |

FLH (OO | @& | ol T
e e

SIl 3'v NOILD3S LININVWIY

“5_1.43* r_
M OS5

C

L4V NOILISOd
NOILD3YIO NND

NOILD3S ANINVANYY

14V NOILISOd
e T NOILD3YIQ NND

Q3aLld 2
WOOoY
NOILO3YIA NND

A NOILD3¥I1Q NN
Rvmull

031115 ©
~1D QUYMHOS WHOALYId
| et ey =y
] 1
| |
= |

¥ ANVAWOD SdIHS 2 ANVAWOD SdiHS

£ ANVANOD SdIHS | ANVAWOD SdIHS

%030 ¥3ddn

¥INVIISANOT

whe

$¥3DI440 E'a \?I_ iy oce ; |

101 3V 1SvOQvOoH8 1VYH3IN3O

LEIEIREL)
HIEENY |
11VM OS

11vm oot

LEEIRE L)

|

(N3A3S 30 3NO)
XO8 TOHINOD

]




| s RS \hblr h\~ ”w_ - \.u \ / £5/9°0001 - 6£18°Q "PA  165ZE WM~ 1$97L 'H'8":
ﬁ?ﬁn._,ﬂﬁuaeﬁ WVIOVIA A "S¥INY¥VYD 13374 ¥OA mum._.\m>m 1SvOAavoyd S3I¥3s 0044V

QOOMONITIOD "SWH

7 “PAINW 81 WIWAINb3 uoNOnpOIday P43 381Ul 51 UOKIIS [DDWIO YL UMM 9
(UMOUS 10N) IVl 3V~  woosul yun Adulyoow
V._n_ av- /@ Anumpon ‘WY PUD 4333dS 4304 40}
'SZI 3V~ D@ 400udy puo ¥3q Wb UORDIIS [D2U29 3y} WO} UOHDIS UIWOULLY DY) | 1040038 SO 210 PIMS INO-H0T L G
SIaY - 2189 WrwowIY i
1015V - 218 [pauwe “WLIDIY 10} YOU ING Y2230 SO LOYIIIG
squny wnsks  Z| 103U29 343 WoJj Uo1IPaG AIUIYIOW 24) B1040d35 ‘ZUH 34) Ul UMS INO-H07 34Y b
W PIHIDW $IXOG |043U0D 4O} PAPIACIY UOYDOLIN UOISUXI ) ‘UOIINS (042U A4} WOy PADIODIS
19 350 Ul 51 SUCNIS JUIWDWLY 40 JDBUDH N3 14BILI"L1aulyODN oo kuouaym  §
“UO22S [D2IY WOy (10D !
dwio"] puo Ja220g - 3u0ydodiy Uoisuajx3 o) 133308 - A2y ¥0ads 03 55344, pUD auoydoomy ‘G148 10ALId © 50 12103 UIYM UOHIDPOWWOIID
~53pNPU) XOg J04jU0D ADUDOW 4L O 40 26050 4O JuawauInba 343 132w 01 ‘4190 AB) SIPUDWILOY 40) UAOYS 434038PNOT PUD
2uoydo.iy UOISURIXF 343 JO UIGED ADQ SUIDIADD M) U UOHINUOD 40 PABUD.LID 5 uosiA0Lg (Q)
0400 auoydau) sux ...!.svomv-m X ° ...2.3-:3;_ _l!.!.utﬂn!!n *350dand 5143 40} papiaoad Bupaq Auo suoydosdiw auo ‘suopysod
A ik i ol ‘@a‘u._...u._n_u.on .oauﬁ ambuoy 2‘». 03 2U0YdOI UOISUAIXT INIDUINNO 240 U)GOD 7S LUIDIIED PUD WLIOHID]d $5DIWOD YL (B)Z
. “U013335 3Y3 O) 31014d0IAdD IDUMS IO -¥207), I JO SUDIW
: su R Ty e o g0 S3T8g 4q51, 011225 |02ud0, 243 o) BUIIMS DI puD Y 56006 O 3505 341 U 30q “SUOHIRS
.sN.HM%E $9W0T BUNDIIPUL 35N UI, OM) - 543Y LIV PUD WIDJY-53O3dsPNOT MO 13143 O3l PIYYIAS AIDIIUIE 3G UDD 9/ PUS D/ PALOIPUI S13NDIdRPNO 1O $n020
10 Wooy Apoay pu 5u01IIG JOBUDH SN0 PUD 22ddn H0q W11 40 shay jo.nuod “UONISOG [043u0D 4DBUDH
=R 10:41000 DO - 3o do 21 UotsuUaIE3 40) 194305 -Aay Y03 O 552k U 2uoUdoIN 24dn 31 U1 X0Q 1023603 343 uj A3y O3S O} 5T 1 JO UOIIDI2dO Aq UOIISS 1DBUBH 1200
~5IPOPU X0 10HUOD ¥ROWOII L g 243 01 UOIIIIG [DIIUID Y3 WOL) PIYII NS i 5033035900 4O dno6 s230ud| P O/HN (9)
“SUOIIIIS WAIDWY PUD JOBUDK ‘N3 WIS ‘U012 JDBUDH 2MOT] 590UIp M,
‘Ansunpop 3y 4oy sdwo Bunodpuy, 2sn Ul, 4N (S3PPD7] UOIIDPOWIOIIY PIOMIOS Dy) 1O 5IXOQ "UpHag 10BuDH 43ddn $210up HN,
O 211 12x3) 543} BUILIOM PUD WD)V - SUO(133S (10 40f A3y 1O - A3y 110D UOS - suoraag “UONNS %230 WIS s230up 4,
auiowly puo JoBUOH %230 16114 %h13u1y20W 320 15ddN AUBAWIOD SAIYS “$4214DN0 S13UO (UOINS WIWOWIY S0P Y,
404 343 UOII2S - 2UOYIOLIN UOISUIIXS 10} 1IHI0S - Aay HOIdS O) 5534 PUD JUOYOIDNN \ ,J.su AUOoW saj0up
TIRIPNIDUL XOG 1041U0D WONIIG (DIIIG L L VoRdas [DAWD $210up 9, (D))
S3IION |
SYIAVIASANOT NOILDFS TVHINID
dNOYY 'sd
ANYANOD
SIS b}
NOLLISOd “TOUINOD HYONVH HIMOT - z| 2
NOILISOd TOYANOD HVONVH H3ddn | 49WOD 3Ly
SWOOY Aavay Asvoavous Nivi
SHINVIISONOT NOILIFS
230 1HOIS %30 LHOINY —m

SYINVIASANOT NOILDIS §:¢w§°_‘§
SHINVIASANOT NOILIIS MVONYH Y3ddN «-9HN-

|
I
{ IR

ONINNOD ADNIOYIWI

— Wooy 9
| NOuo3Ma MO [suaiiiawy.. & a3
— TANV AVI3YY.
po3p 240 sauoydosoi uopas | v v
WO UY TIV 21 “U01322s 3y 25N UDD
104249, 150390019 UIOW, 343 Ao ‘worusod |
043 Ul G20ME 343 Yaim 05l ;3s02poosg |

il
5 Y ) \u
UIDW, 0} 4240 51 4'0°O 43 10 YIUMS IO Fdﬂ:mﬁ 00 o8
=¥20°7, 342 Ji BUIUIOM JO WDJY [DIIUID JOf o o e s s e s s s e s 3 A
40 ‘Y232d5 40} UOIIIIS WIWOWIY Y3 PN

by NOILISOd WOOY TOHINGD :p:smco._.uu.ﬂmxoa..oEzon.@
Auo uo3 uor3S 10.u9, 15DIPDOIG UIDK \\ UV SNIVMSLVOR
2 e HOLIMS ONILY 1081 @
* “NOILIS0d
IOUINOD ONIATS

HOLIMS LNO-%201 @

_ - 1a302ds burioluop (dnoso PIOMIO]) UOIIRS JUIWLWIY 520UsQ ¥

o 4a403d5 6u)I0YUOK OIS [DIAUD $3j0U0 O X uBivadsanol @

(©1Z 20N 25 XONY Y.
ONIYOLINOW ¥Od <
X0Q Y23Ms 3j0I0dIS Yim UOPIUNIUOD Ul Pasn sOUIQ § 3NOHJOY
(@ 'P21020di0u A3y yo2dg 03 S524d, 5210UaQ N 2 o @
SLHOIS

A ONY 8.

QUVMYO4 WHOAIYId NOILDO3MIO NNO

Z 'Ol4




