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Introduction

Thank you for purchasing Gentner's Digital Hybrid I. When installed
properly, according to the instructions contained in this manual, the
system will provide very high quality audio performance.

The Digital Hybrid I has been developed to meet the needs of the
budget-conscious, small to mid-size broadcast studio. The system con-
tains the features most often required by this market segment.

The Gentner Digital Hybrid I is designed to digitally clarify incoming
telephone calls that will be broadcast on the air. The system keeps
connection noises from reaching your listening audience. Additionally,
automatic nulling optimizes individual line conditions upon connection.
Once the line is connected, the Digital Hybrid I continues to automat-
ically adapt to telephone line conditions, providing the best possible
telephone audio, call after call.

Using digital signal processing technology, the Digital Hybrid I also
separates the send (announcer) and receive (caller) audio to eliminate
distortion, weak signals and feedback. it continually filters low and high
end frequency noises to provide the purest sound available in telephone
audio. Unlike a speaker phone, the Digital Hybrid I allows the audio to
be transmitted without clipping, or cutting out conversation. The result
is clean, crisp audio on every call,

Its high quality digital audio processing and sturdy rack-mountable
steel case, combined with Gentner's reputation and commitment to
service, make the Digital Hybrid I an exceptional value,

The Digital Hybrid I is designed to be installed quickly and easily in any
facility with virtually any telephone system. Should you need further
assistance not addressed in this Installation and Operations Manual,
please call our Technical Services personnel at the number listed below.

We welcome and encourage your comments so that we can continue to
improve this product. Please forward all correspondence to the following
location.

Gentner Communications Corporation
Professional Audio Products Division
1825 Research Way
Salt Lake City, Utah 84119
Telephone: (801) 975-7200
Facsimile: (801) 977-0087
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Features and Benefits

100% Digital Hybrid. Sophisticated digital circuitry and Digital
Signal Processing (DSP) techniques isolate the Send and Receive
sides of a telephone conversation. This provides clean, consistent
audio quality of telephone calls in broadcast applications. Feedback
and discoloration of Send audioe is also prevented.

16 Bit Digital Data Conversion Rate.

10 kHz Sampling Rate. The Digital Hybrid I adapts automatically
and continuously to telephone line conditions and programming
content.

Analog anti-alias Filter. Carefully designed bandpass filters on both
the Send and Caller circuits minimize hum, Central Office switching
noise and telephone multiplex distortion. (<.4% Caller Distortion.)

Automatic muting of Caller audio is standard.

Caller control adjustment reduces Caller audio to permit the desired
degree of announcer dominance.

EPROM based memory for easy future updates.
Sturdy, rack mountable unit {one rack unit high).
Built-in power supply.

Large, illuminated switches.

Internal test tone generator.

High quality, multi-feature, low cost digital hybrid.
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Applications

Typical Broadcast A multi-line telephone is used to select a telephone line to be routed to
Applications  the Digital Hybrid I. When the talent is ready to put the call on the air,
the ON switch is pressed. The following then occurs:
a. The selected phone line is terminated and caller is muted.
b. A 300 millisecond burst of white noise is sent down the phone line.

c. 'The hybrid automatically nulls to the noise burst.

d. The output audio is unmuted and the Caller audio is routed to the
input of the console.

The muting function is useful in broadcast applications because it masks
the termination pops and clicks, making telephone connection clean and
clear.

The mix-minus output of the console is routed to the MAIN SEND audio
input of the Digital Hybrid I, and to the caller.

A typical broadeast station would use the Digital Hybrid I as shown in
Figure 1.
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Figure 1

Typical Broadcast Installation
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Conferencing  Muitiple Digital Hybrid I units can be conferenced for the airing of
Multiple Digital  multiple callers.
Hybrid | Units

Figure 2 shows two Digital Hybrid Is that could be connected to either
a dedicated telephone line or te multi-line call directors,

When connected to multi-line call directors, maximum flexibility in
placing two callers in a fully amplified conference is achieved.

In this configuration, both callers would hear the studio anneuncer and
each other. Separate Caller Audio Outputs are available for application
to the mixing console.
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Dual Hybrids with Separate Audio Outputs
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Product Description

1 234
!
i

Trim pots and DIP switches located behind the removable front access
panel will be used and set during Installation and Calibration. After
that, they will rarely need to be accessed. These controls, as well as the
other front panel controls will be described below.

The drawing will show each control by number. The item will be
referenced by that number in the descriptions.
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Front Panel Controls
and Indicators

Figure 3

Front Pane! Layout

1. MAIN SEND LEVEL. Use to adjust Main Send audio level into the
hybrid. Monitor the Send level with the SEND LED (7).

2. CALLER LEVEL. Use to adjust the Caller audio level into the hy-
brid. Monitor the Caller level with the CALLER LED (8).

3. CALLER CONTROL. Use to adjust the talent’s level of audio domi-
nance over Caller audio. (Typically set at full counter-clockwise
position.)

4. NULL TRIM. This Null trim pot is used to provide a coarse analog
null. This is a one-time procedure during installation that will
minimize voltage across the test jacks and allow maximum sepa-
ration of the Send and Caller audio.

5. DIP Switches. Four DIP switches are provided to program your sys-
tem to operate in the mode(s) required for your application. The
four switches control ON/OFF latching, Test Tone, Digital Null-
ing and either A or B Nulling modes.

6. TEST. These test points will be used during setup procedure for
analog null.
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7.

10.

11.

SEND LED. When the Digital Hybrid I is on line, the SEND LED
will glow green when it senses that Send audio is present. The
SEND LED will flash red to indicate that the Send level is 6 dB
before clipping.

CALLER LED. This LED will glow green when the Digital Hybrid I
senses Caller (receive) audio from the telephone line. The
CALLER LED will flash red to indicate a level of 6 dB before clip-

ping.

OFF Button, When the OFF button is pressed, the Digital Hybrid I
disconnects from the telephone line and illuminates the OFF but-
ton indicator.

ON Button. When the ON button is pressed, the Digital Hybrid I
closes its telephone line relay, connecting the hybrid circuitry to

the telephone line. The ON button indicator will glow indicating
an on-line status.

The label placed on the inside of the removable door lists the func-

tions of the corresponding controls and DIP switches, for conven-
ience during level setting and setup routines.
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Back Panel
Connections

12,
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15.

Figure 4

Back Panel Connections

POWER MODULE. The power module can be set for voltage re-
quirements of either 100, 120, 220 or 240, 50/60 Hz. It has been
factory set at 120 VAC,

REMOTE. This 25-pin D-type connector is used to remotely
control ON, OFF, AUX Send, Caller, REC/MIX and their indica-
tors.

CALLER. The XLR connector is Caller audio output only. It is a
balanced line level output.

RECORD/MIX. This XLR output connector provides a balanced
line level sum of the Main Send and Caller audioc. It is used to
feed a tape recorder for recording telephone conversations.
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16. MAIN (Send) INPUT, This XLR input is a balanced, bridging line
level input connector containing your Send (program) audio.

17. LINE. This RJ-11C modular connector is used to connect your in-
coming telephone line to the hybrid.

18. SET. This RJ-11C meodular plug connects your hybrid to a tele-
phane set.
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Getting Started

Checking Your
Shipment

Overview

This manual will provide the information you need to properly use and
maintain the Digital Hybrid 1. Read this manual thoroughly before
attempting to use your Digital Hybrid I for broadeast applications.

The “Telephone Basics” White Paper is a valuable primer on standard
telephone systems. It is available from Gentner, if required for applica-
tions not covered in this manual. The publication also provides a good
review for those already familiar with telephone interfacing require-
ments.

Please refer to this manual first if you have any questions or problems
regarding the use of the Digital Hybrid I. If you cannot find an answer
in the manual, please contact Gentner Technical Services at (801)
975-7200.

Please check your Digital Hybrid I shipment. Carefully unpack your
shipment and check for any damage. If you notice any damage to the
components, notify your shipping carrier immediately. Be sure to retain
the original boxes and packing material for inspection by the carrier.
Gentner is not responsible for product damage incurred during ship-
ment. You must make claims directly with the carrier.

Next, check the contents of the shipping container to be certain that
each item listed below isincluded. If any item is missing, notify Gentner
immediately.

QTy. ITEM GENTNER P/N
1 Digital Hybrid | Unit Assembly 850-009-401
1 Operations Manual 800-009-401
1 Warranty Registration Card 432-600-000
4 Rack Screws 681-400-001
4 Rack Cups 684-400-001
1 Modular Telephone Card 830-000-012
1 Molded Power Cord 689-150-006

The Digital Hybrid I utilizes highly sophisticated digital circuitry and
digital signal processing techniques to optimize the isolation between
the Send and Receive sides of a telephone conversation.

The performance advances provided by the Digital Hybrid I help reduce
feedback, even when you have an open microphone in the same room
with a loudspeaker.

The Digital Hybrid I prevides a Caller Control circuit, allowing you to
reduce the caller audio to the desired degree of announcer dominance.
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Remote control functions of the unit can be accessed via a single rear
panel REMOTE connector.

Aremovable metal panel on the front of the unit allows access to controls
for MAIN SEND Level, CALLER LEVEL, and CALLER CONTROL. A
coarse (analog) null adjustment is available, as well as a series of DIP
switches for programming other functions and features of the Digital
Hybrid 1.

The unit has two LED indicators on the front panel. The SEND and
CALLER LEYT's flash green to indicate the presence of respective audio,
and flash red to indicate a level of 6 dB before clipping. This helps you
prevent distortion due to excessive audio levels.

SEND input audio is mixed with CALLER audio and feeds both bal-
anced and unbalanced audio outputs, which can then be used to feed
both sides of the telephone conversation to a tape recorder.
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Figure 5

Front Panel with Control Door Open
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Figure 6
Back Panel
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Installation

Mounting Your
Digital Hybrid |

Setting Up the AC
Power Input

10

If desired, you can mount the Digital Hybrid I into a standard 19”
equipment rack using the screws provided.

The Digital Hybrid I does not require an internal cooling fan. As long as
the unit receives adequate ventilation, it will operate normally.

Gentner recommends an operating environment between 32 and 106°
degrees F (0 and +50° C). Be careful not to block any of the ventilation
holes in the unit’s chassis. Always be sure that a free flow of air gets to
the unit while it is operating.

NOTE: You can also mount the Digital Hybrid | into a road case, making it
easy to transport and protect from the elements and other environmental
hazards. If you install your Digital Hybrid | into a road case, you should
ensure that your Digital Hybrid | receives adequate ventilation.

CAUTION: Always be sure that the Digital Hybrid 1 is configured for
the correct power source prior to operation.

Your Digital Hybrid I was shipped to you ready to use with a 120 VAC
50/60 Hz pewer source (unless otherwise marked.) You can easily alter
the AC power input to accept 100, 220 or 240 VAC power input.

If your system requires a different voltage selection, refer to Figure 7 on
the following page. (Otherwise, skip this step and proceed to “Connect-
ing the Digital Hybrid I Directly to a Single Central Office Telephone
Line”, on page 12.)

Follow these instructions to change the system’s voltage setting:

1,

DISCONNECT THE UNIT FROM AC POWER. Unplug the elec-
trical power cable from the rear panel.

Use a small screwdriver to remove the black access cover from the
rear panel fuse/power assembly.

Use long-nosed pliers to pull on the nylon tab located near the right
side of the assembly and remove the small square jumper board.

Manipulate the tab thrugh the channel until the imprinted voltage
designation faces away from the nylon tab.

Reinsert the jumper board oriented so that the desired voltage im-
print is away from you and the nylon tab is toward you.

Replace the fuse with the proper value as indicated below: For 100-
120 VAC, the fuse should be 1/4 amp Slo-Blo. For 220-240 VAC,
the fuse should be 1/8 amp Slo-Blo (customer provided).
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Figure 7
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Changing the Power Voltage Setting

Replace the back access cover.

The tip of the nylon tab should indicate selected voltage as in-

scribed on the black access cover.

Replace the power cable and proceed with installation.

11
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Connecting to a

Single Central Office

12

Telephone Line

SNGLE LINE
TBEPHONE

Connect the incoming telephone line to the Digital Hybrid Is LINE jack
with the appropriate modular telephone cable. Refer to Figure 8 for
details,

PHONE
COMPANY
JACK

]

MODULAR MODULAR
CABLE CABLE

SET JACK LIKE JACK

DIGITAL HYBRID |

Figure 8

Connection to a Single Central Office Telephone

Compatibility with
Electronic KSU
Telephone Sets

An optional telephone instrument can be connected to the SET jack.
Telephone calls can be placed and received normally with the telephone
instrument when the Digital Hybrid I is OFF.

Many broadcast facilities and offices employ telephone equipment that
uses microprocessor controlled key service units. Even though these
systems are referred to as digital, the actual audio to the multi-line
telephone instrument is often carried on an analog balanced pair.

Such systems can usually be satisfactorily interfaced to the Digital
Hybrid I. It is recommended that you contact yourinterconnect company
and inquire if they offer units (often called “jack sets” or “modem
interface units” or “Tip and Ring equivalent jacks”) that bring out the
necessary connections for interfacing to the Digital Hybrid L.

A*FAXline”, “modem line”, or an “answering machine line” will usually
solve any problems in getting the right connections for a Digital Hybrid
I from an electronic key service system,

Other methods of interfacing to multi-line telephones are available.
Contact your telephone system manufacturer or Gentner Technical
Support if you need further assistance.
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Connecting the  The basic function of the Digital Hybrid I is to separate audio being sent
Digital Hybrid | to  to the caller (SEND audio) from audio being received from the caller
Audio Equipment (CALLER audio). Refer to Figure 9.

TELEPHONE
LINE
HYBRID
CALLER SEND
AUDIO AUBIO
Figure 9

Function of a Telephone Hybrid

The primary audio connections for the Digital Hybrid I are made via
XLR connectors and include MAIN SEND input, CALLER audio output
and RECORD/MIX audio output. Refer to Figure 10.

The MAIN SEND input is a balanced, bridging line level input.

The RECORD/MIX audio output provides a balanced, line level sum of
the MAIN SEND and CALLER audio.

The CALLER out is Caller audic only. It is a balanced line level output.

Additional unbalanced audio inputs and outputs are found on the DB-25
REMOTE connector.

If a mixing console is used to feed the MAIN SEND inputs of the Digital
Hybrid 1, the audio going down the line must not contain any CALLER
audio. There are several ways to accomplish this:

1. Creation of a separate mix channel. If the console has an extra mix-
ing output channel, use this channel to mix all the audio you
want to send to the Digital Hybrid I, except the channel that will
be connected to Caller audio.

2, Internal mix-minus bus. Mix-minus refers to a sum of all the audio
sources in the console minus the Caller audio. Many console
manufacturers provide this feature.

¢. “Build Your Own” mix-minus by summing all audio sources to be
sent to the caller.

13
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Digital Hybrid 1 Audio Connections

d. Discrete Microphone Mixer. If only microphone audio will be sent
down the line, a separate microphone mixer may be utilized. This
audio can then be sent to the Main Send input of the Digital Hy-
brid I as well as the input of the console.

e. One Channel Send. If a single source of audio will be sent to the
caller (such as a microphone), simply use the line-level output of
the microphone preamplifier.

The CALLER output XLR must be connected to a separate channel of
an audio console or the input of an audio amplifier. This will allow
monitoring of Caller audio.

The RECORD/MIX output XLR contains a sum of both Send and Caller
audio. This audio combination is useful for recording both sides of
telephone conversations.

14
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The REMOTE
Connector

The REMOTE connector is a 25-pin D-type connector located on the rear
panel of the Digital Hybrid 1. The following is a pin-out of the remote
control functions and audio connections that appear on the remote
connector;

Remote ON

Remote OFF

Not used

Not used

Switch Common (b}

Not used

Not used

Not used

Unbalanced AUX Send
10, Unbalanced Caller

11 Unbalanced REC/MIX Audio Qutput
12, Not used

13. Not used

14. Remote ON Indicator (a)
15. Remote OFF Indicator (a)
16. Not used

LRGN

17. Not used

18. Indicator Common (b)

19. Send Presence Remote Indicator (a)
20. Caller Presence Remote Indicator (a)

21. Indicator Common (b}

22, AUX Send Audio Common {¢)

23. Unbalanced Caller Audio Common (c)
24, REC/MIX Audio Common (c)

25. Not used

{(a) Open Collector Qutput
(b) Digital Ground
(¢) Analog Ground

When looking at the REMOTE connector on the rear panel of the Digital
Hybrid I, Pins #1 through #13 appear left to right on the top row of pins,
Pins #14 through #25 appear left to right on the bottom row of pins, See
Figure 11.

® - AUX SEND

16 - CALLER
//tn - RECMD
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VIEW CR HEAR PANEL \\:;.. © RECHWO SO
21 - CALLER GO

22 - AU SEND COM

NOTE. ALK CONNECTIONS ON REMOTE
CLONMEC TOR ARE LUNBALANCED

Figure 11

Remote Connector Audio Pin Outs

15
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Functions of the pins on the 25-DB REMOTE connector are as follows:

Pin #1: Remote ON
Pin#5: Switch Common

These connections are used to remotely turn the Digital Hybrid I on,
The switching action can be either momentary or latching, as selected
by front panel DIP switch 1. The Digital Hybrid I is shipped with DIP
switch 1 in the UP position. In this position, a momentary closure
between REMOTE connector pins #1 and #5 will turn on the Digital
Hybrid I.

NOTE: If you choose to use the remote ON/OFF switching in the latching
mode, the Digital Hybrid | front panel ON/OFF switches will not function
normally.

Pin#2: Remote OFF
Pin#5: Switch Common

A momentary closure between these pins turns off the Digital Hybrid I.
When DIP switch 1 (latching) is in the down position, the Remote OFF
pin is not needed. The DH I will turn off when the latching ON closure
is removed from Pin 1.

Pin #9:  Unbalanced AUXILIARY Send
Pin #22: AUXILIARY Send Audio Common (Ground)

This is an unbalanced AUXILIARY SEND audio input. These connec-
tions will be used when conferencing multiple Digital Hybrid Is.

NOTE: Do not connect the minus {-) audio signal from actively balanced
source fo Pin #22, as this would place a direct short circuit across the minus
half of the source amplifier. Connection of the plus (+) audio signal is all
that is necessary. A single ground-return path is suggested.

Pin #10: Unbalanced Caller
Pin #23: Unbalanced Caller Audio Common (Ground)

This is an unbalanced CALLER audio output. It can be used for appli-
cations requiring an additional unbalanced CALLER output.

Pin #11: Unbalanced RECORD/MIX Audio Output
Pin #24: RECORD/MIX Audic Common (Ground}

This provides an unbalanced RECORD/MIX audio cutput which may be
used for a wide range of applications. For example, this output may be
used to feed a tape recorder for recording telephone conversations.

Pin #14: Remote ON Indicator

Pin #15: Remote OFF Indicator

These pins are used to remote the ON, OFF, indicators. Pins #14, and
#15 provide open collector outputs capable of sinking 100 mA at 40 VDC,
An external voltage supply must be used to power the remote indicators.
The voltage must be referenced to Pin #18 and must not exceed 40 VDC.
Also the current into each of these pins must not exceed 100 milliamps.
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The LINE and SET
Connectors

Pin #18: Indicator Common(Ground)

Use this pin as the negative (ground) reference for the external power
supply used to drive remote indicator lamps or LEDs. See Pins #14, 15,
above.

Pin #19: Send Presence Remote Indicator
Pin #20: Caller Presence Remote Indicator

These pins are used to provide remote indication of the front panel Send
Presence and Caller Presence LEDs. They provide open collector out-
puts capable of sinking 100 mA at 40 VDC. An external voltage supply
must be used to power the remote indicators., This supply can be
referenced to Pin #21 and must not exceed 40 VDC. Also, the total
current into each of these pins must not exceed 100 milliamps.

These outputs will be active (low) whenever the front panel indicators
are illuminated with green. They are inactive (high) when the front
panel indicators are extinguished or illuminated red.

Pin #21: Indicator Common (Ground)
Use this pin as the negative (ground) reference for the external power

supply used to drive remote indicator lamps or LEDs. See Pins #19 and
#20 above.

LINE Connector

This moedular RJ-11C connector allows direct connection to the tele-
phone line or an associated call director.

Pin designations are, right to left (as viewed from the rear of the Digital
Hybrid I):

LINE CONNECTQREINOUTS
Topin 6 of SET RJ-11C
Topin 5 of SET
Tip
Ringer
Topin 20t SET
To pin 10f SET RJ-11C

UNE

1.
z
e
4 QNG
Vs 5. A-LEAD CLOSURE
ANC

D o (s [ o

17
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SET Connector

This modular RJ-11C connector provides connection for a single line
telephone instrument.

When the Digital Hybrid I is in the OFF mode, the telephone line
(connected to the LINE RJ-11C connector ) is routed to this jack. When
the Hybrid is in the ON mode, this jack is disabled.

Pin designations are, right to left (as viewed from the rear of the Digital
Hybrid I);

SET CONNECTOR PINOUTS

Topin2 ot LINE
To pin 1 of LINE RJ-11C

SET 1 Topin 6 of LINE RJ-11C
i — 2 ToPin5 of LINE
w iane 3 Ring
QU gRjeee cxomes 4 Tip
5
6
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Calibration

Overview

After the Digital Hybrid 1 has been installed, the controls behind the
removable front panel must be adjusted.

These controls consist of:

a. Three audic control trim-pots

b. One coarse (Analog) null adjustment

¢. Four option switches

These controls are illustrated in Figure 12.

The functions of these controls are conveniently summarized by the
reference label attached to the reverse side of the removable front panel.
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Figure 12

Front Panel with Removable Front Panel in Open Paosition

Analog Null Setup
Procedure

The exceptional performance of the Digital Hybrid I begins with analog
hybrid separation of Send and Caller (receive) audio,

" The Digital Hybrid I relies on a standard analog hybrid to provide a

coarse null. It then uses digital signal processing to optimize the null.
Therefore, it is important to optimize the coarse analog null to enable
the digital processing to maximize the fine nulling.

Adjustment of the analog null is a one-time setup operation. Refer to
Figure 3-1 for assistance in locating the null adjustment trim pot, and
the nuli test peints. To setup the coarse null for this unit, please follow
these steps:

1. Press the front panel OFF Switch.
2. Use a telephone instrument connected to the SET jack of the Digi-

tal Hybrid I to dial an outside telephone line. This will provide a
connection through the telephone company’s Central Office.
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Adjusting the MAIN
SEND Input Level

4.

The line must be a quiet line to successfully complete this coarse
null procedure. A quiet line can be obtained by either asking the
party you have called to cover the mouthpiece of their telephone,
or to disconnect the handset.

3. Connect an AC Voltmeter to the test jacks that are located at the
right inside front panel access door.
Press the Digital Hybrid Is ON Switch,

NOTE: If a monitor speaker is being used, turn down the level before

proceeding.

5. Place DIP Switch 2 in the DOWN pesition. This enables a 625 Hz
null test tone.

6. Place DIP Switch 3 in the UP position. This disables the digital null-
ing.

7. Adjust Null Trim Pot for minimum voltage across the test jacks.

8. Place DIP Switch 3 in the DOWN position. This will re-enable the
digital nulling.

9. Place DIP Switch 2 in the UP position. This will disable the 625 Hz

test tone.

10. Press the Digital Hybrid Is OFF Switch

This completes the procedure for adjusting the coarse null of the Digital
Hybrid I. This procedure is only required on initial installation.

To adiust the MAIN SEND level, follow the procedure outlined below:

Press the front panel OFF Switch.

Use a telephone instrument connected to the SET jack of the Digi-
tal Hybrid I to dial an outside telephone line. (It is not necessary
for the line to be a quiet line.)

Press the ON Switch of the Digital Hybrid L

Apply program audio material at a normal operating level to the
MAIN INPUT XLR connector on the rear panel of the Digital Hy-
brid 1.

Locate the MAIN SEND trimmer potentiometer. It is the left-most
trim-pot seen when looking at the front panel. See Figure 12,

Adjust the MAIN SEND LEVEL trim-pot so that the front panel
SEND LED glows green most of the time and flashes red occasion-
ally on the peaks. Red indicates a level of 6 dB before input clip-
ping.
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Adjusting the
CALLER Level and
CALLER Control
Trimmers

7. Press the front panel OFF control.
This completes adjustment of the MAIN SEND level.

NOTE: It may be desirable to vary the setting from this point, depending on
your own evaluation.

Generally speaking, you will want to avoid sending tee much audio level
down the telephone line. By sending a minimum audio level, the hybrid
leakage into the Caller (receive) output is reduced, improving the
effective performance of the hybrid.

Also, sending a minimum audio level has a beneficial side-effect which
causes the caller to speak louder, thereby improving the signal to noise
ratio on the telephone line.

Locate the CALLER LEVEL trimmer potentiometer. It is the second
trim-pot from the left as viewed from the front of the Digital Hybrid L.
(See Figure 12.)

Make certain that the Digital Hybrid [ is OFF, then initiate a telephone
call using a telephone connected to the SET jack on the Digital Hybrid
L.

1. Press the Digital Hybrid Is ON Switch,

2. While the party on the other end of the call is speaking, adjust the
CALLER LEVEL trim-pot to provide the proper output level for
vour audio equipment.

3. Locate the CALLER CONTROL trimmer potentiometer. It is the
third trim-pot from the left, as viewed from the front of the Digi-
tal Hybrid I.

4. The CALLER CONTROL feature of the Digital Hybrid I automat-
ically reduces (dims) the level of the Caller audio when Send
aundio is present (when the Talent is talking).

5. The purpose of this control is to allow the talent to dominate the
conversation while speaking normally.

6. The amount of this Caller level reduction (dimming) is determined
by the Caller Control trim-pot.

7. When the CALLER CONTROL trim-pot is fully counter clockwise,
there is no Caller Control action. This is equal to 0 dB of Caller
level reduction or dimming.

8. With the CALLER CONTROL trim-pot fully clockwise, approxi-
mately 40 dB of Caller level reduction (dimming) will occur when-
ever the talent is speaking (Send audio 1s present). This much
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Setting the DIP
Switches

Caller Control causes the unit to act much like a speakerphone
and is not recommended for most applications.

The CALLER CONTROL trimmer may be set for any amount of Caller
level reduction (dimming) desired within the 0 dB to 40 dB range.

For most applications, 8 dB of Caller level reduction (dimming) allows
the talent to always dominate the telephone conversation by controlling
the audio level. The 8 dB setting allows the caller to still be heard clearly
in a double-talk situation.

There are four switches contained in a single DIP package location
behind the removable front panel of the Digital Hybrid 1. These switches
are numbered 1 through 4, left to right, as viewed from the front of the
unit. Refer to Figure 12,

A summary of the functions of the DIP switches is given in the following
table:

DIP SWITCH SETTINGS
Swiich Function
No,
1 ON/QFF Latching
2 Test Tone
3 Digital Nulling
4 Nulling Mode

In all cases, if the DIP switch is in the DOWN position, the function is
enabled.

A summary of the DIP switch functions is also illustrated on the label
attached to the back of the removable front panel cover of the Digital
Hybrid 1.

A description of the function of each switch is shown below:
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Switch 1: ON/OFF Latching

When this DIP switch is in the UP position, the Digital Hybrid Is On/Off
functions can be controlled by the two momentary front panel ON and
OFF switches, or two remote momentary switches connected to the
DB-25 REMOTE connector on the rear panel of the unit. UP is the
normal position for this DIP switch since it enables the front panel ON
and QFF Switches.

If this switch is in the DOWN position, On/Off switching can only be
controlled by a single remote latchihg ON/OFF switch, Because the front
panel ON and OFF Switches are momentary, they do not function
normally when this DIP switch is DOWN.

Refer to “The REMQOTE Connector” on page 15 for REMOTE connector
pin-out information regarding the remote ON and OFF control func-
tions.

If your equipment provides a latching closure output which will be used
to control the Digital Hybrid I, front panel Switch 1 should be placed in
the DOWN position.

With Switch 1 in the down position, a latching closure across the
REMOTE connector’s ON pins (#1 and #5} will cause the Digital Hybrid
I to go through its normal routine of nulling and then unmuting the
Caller audie output. When the closure is reopened, the hybrid will mute
and return to the off-line state.

NOTE: When using the latching ON/OFF switching, no remote OFF Switch
is to be used. Also, the front-panel ON and OFF Switches of the D.'g:ta!
Hybrid | will not function normally.

Figure 13 shows two examples of connection for remote ON/QFF control.
Switch 2: Test Tone

With this switch in the DOWN position, the test tone generator is
enabled.

This provides you with a signal source for use in checking audio and in
setting up the Analog Null. (See “Analog Null Setup Procedure” on page
19.) This DIP switch is normally in the UP position so that the test tone
is disabled.

Switch 3: Digital Nulling

The Digital Hybrid I uses analog nulling technigues to achieve a coarse
null and digital nulling techniques to fine tune the null.

The normal operating position of this DIP switch is the DOWN position.
Placing Switch 3 in the UP position disables the digital nulling portion
of the hybrid to allow the coarse null setup procedure to be accomplished
(as outlined in “Analog Null Setup Procedure” on page 19).
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Switch 4: Mode A / Mode B Nulling Modes

For normal operation, the Digital Hybrid I should be powered up with
the DIP Switch in the UP position (Mode A).

If the line quality is compromised due to excessive external circum-
stances, Mode B may be enabled to intensify the nulling ability. Move
the DIP Switch to the DOWN position (Mode B). If you have any question
about the best operating mode for your line conditions, test the line in
both modes.

NOQTE: if the position of DIP Switch 4 is changed, the Digital Hybrid | must
be powsred down then powered back up before the new position is
recognized.
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Operation

ON

OFF

SEND LED

CALLER LED

The operation of the Digital Hybrid I is very easy when installed and
set up properly. The following controls will operate as follows:

When the ON Switch is pressed, the Digital Hybrid [ closes its telephone
line relay, connecting the hybrid circuitry to the telephone line. The ON
switch indicator will glow indicating an on-line status.

The hybrid mutes Caller audio, waits for the telephone loop current to
become stable, and then applies a 300 millisecond burst of white noise
to the telephone line. This noise is used by the Digital Signal Processor
(DSP) to adjust its filter coefficients to maximize the hybrid null.

After the white noise has been removed, the hybrid remaves the mute
from the Caller amplifier, allowing telephone line audio to appear at the
appropriate output connections on the rear panel.

If the ON Switch is pressed again during the course of a call, the filter
coefficients are re-initialized and the nulling and muting process repeats
itself without disconnecting the telephone line.

When the OFF Switch is pressed, the Digital Hybrid I disconnects from
the telephone line and illuminates the OFF switch indictor.

When the Digital Hybrid I is on-line, the SEND LED will glow green
when it senses that Send audio is present. The SEND LED will flash
red to indicate that the Send level is 6 dB before clipping.

This LED will glow green when the Digital Hybrid I senses Caller
(receive) audio from the telephone line. The CALLER LED will flash red
to indicate a level of 6 dB before clipping.
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Technical Information
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The Digital Hybrid I is based on Digital Signal Processing (DSP)
technology, which maximizes separation between the Send and Caller
sides of a telephone conversation.

When the ON switch is pressed, the Digital Hybrid I activates a relay
that connects the hybrid circuitry to the telephone line.

The internal microprocessor mutes Caller audio, waits for the telephone
loop current to become stable and then applies a 300 millisecond burst
of white noise to the telephone line. The microprocessor analyzes the
noise and adapts the digital hybrid to maximize the null.

After the white noise burst is completed, the microprocessor removes
the mute from the Caller audio amplifier, allowing Caller audio to
appear at the Caller XLR connector on the rear panel of the unit.

While the Digital Hybrid I is on-line, the null is constantly optimized to
adjust for changing telephone line and program audio conditions.

If the ON switch is pressed during the course of a telephone call, the ON
switch is illuminated and the nulling and muting process repeats itself
without disconnecting the telephone line, When the unit is in the
latching mode, this process does not apply.

When the OFF switch is pressed, the Digital Hybrid mutes Caller
output, disconnects the telephone line and illuminates the OFF switch
indicator.
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Specifications

The Digital Hybrid is enclosed in a rugged metal case, which may be mounted in a standard 19"

equipment rack.

Physical Specifications

Height

Width

Depth

Weight

Shipping Weight

Electrical Specifications
Power Requirements
Temperature Range

Telephone Specifications

Line Connection

External Set

Hybrid

Key Service Compatibility
Tip/Ring Switching

Telephone Transmit

1.75" / 4.45 ¢em
19" / 48.26 em
12° / 30.48 cm
10 Ibs./ 4.53 ke.
13.4 1bs. /5.9 kg.

100-120 / 220-240 VAC
50/60 Hz; 5 Watts maximum

32 to 106° F (0 to +50° C)

Modular RJ-11C

Modular RJ-11C (LINE connected to SET when the
unit is off)

Standard Hybrid transformer coupled with
Digital Signal Processer (DSP) leakage suppression,

Any key system providing true tip and ring
compatibility to telephone instruments.

Magnetically latching, DPDT relay.

All measurements are referenced to a +4 dBu input and a -15 dBm level put on the telephone line.

Send Distortion

Send SNR
Send Filter

<.4% THD, 270 to 3000 Hz
(Nulling Mode A)

>60 dB

+/- 2 dB from 270 to 3000 Hz
-30 dB @ 6300 Hz
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Telephone Receive

All measurements are referenced to a -15 dBm telephone input and a +4 dBm output level.

Receive Distortion

Receive SNR

Receive Filter

Audio Interface

MAIN SEND Input

AUXILIARY SEND Input

CALLER Output

MIX Output

Remote Connector
REMOTE
LINE and SET Telephone Connectors

LINE
SET

28

0.4% THD, 270 to 3300 Hz
(Nulling Mode A)

>60 dB

+/-1dB @ 270 and 3300 Hz
-30dB @ 100 Hz and 6300 Hz

Active balanced, 20 K ohm, XLR bridging input,
+4 dBu nominal. Level is adjustable via front
access panel trim pot.

Unbalanced, 20 K ohm +4 dBu fixed gain.
Pin 9 of Remote connector. The AUXILIARY SEND
audio does not appear at the MIX OUTPUT.

Active balanced, 600 chm nominal cutput impedance.
Nominal output level +4 dBm, clip level +20 dBm.
Also 600 ohm unbalanced CALLER output at
Remote connector.

Active balanced, 600 ochm nominal output impedance:
4 dBm nominal fixed output level.

Also 600 ohm unbalanced MIX output at Remote
connector.

25-pin D-type connector.

RJ-11C modular connector
RJ-11C modular connector
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Digital Hybrid | Firmware License

Gentner Firmware
License Agreement

The Digital Hybrid I is a microprocessor-based system. All irmware for
the unit was developed by Gentner Communications Corporation.

By purchasing the Digital Hybrid I, you accept the terms of the Gentner
Firmware License Agreement stated below. This License Agreement
becomes effective as of the date of purchase of the Digital Hybrid L

Gentner Communications Corporation, (hereinafter referred to as Gent-
ner), is sole owner of the Digital Hybrid I firmware. The Digital Hybrid
I firmware is defined as all software stored in the memory device
supplied with this license. Gentner grants to the purchaser and/or the
end-user of the Geentner Digital Hybrid I unit a non-exclusive license to
use the firmware under the following terms and conditions.

This firmware is:

a. For use only on the Digital Hybrid I which has been purchased and
properly registered by serial number with Gentner.

b. Not to be copied or duplicated in any way, and not to be transferred
or delivered to any other person or entity without the written con-
sent of Gentner.

c. Protected by all applicable copyright and patent laws. Any copy-
rights and patents assigned to Gentner for the Digital Hybrid I re-
main the sole property of Gentner.

This license does not assign or transfer ownership of the firmware.
Included in this license is all information contained in the instruction
manuals, schematic diagrams, and related materials. This license shall
remain in effect for the life of your Digital Hybrid I. You may terminate
the license by returning the Digital Hybrid 1 to Gentner in its original
container. This license is automatically terminated if you violate any of
the terms and conditions of this license. Upon such termination, the
Digital Hybrid I must be returned to Gentner.

This license agreement is granted solely to the original purchaser of the
Digital Hybrid 1. If the Digital Hybrid 1, and thus the firmware and this
license, is to be passed to another person or entity in any way, the
original purchaser must advise Gentner in writing of this transfer. The
new holder of the Digital Hybrid I must acknowledge in writing accep-
tance of the terms and conditions of this license. The license be deemed
terminated if such written acceptance is not presented to Gentner.,
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30

Gentner Broadcast Systems will offer, from time to time, new products,
options, and firmware updates for its product line. As a registered owner
of a Gentner product, you will automatically be notified of updates when
them become available.

You must return a completed Warranty Card in order to be notified of
updates to the product line.

If the card is lost, you may notify us by letter. Your letter must include
the following information:

a. The Digital Hybrid I Serial Number.
b. Your Name

¢. The name of your organization.

d. Your address

e. Date of purchase

f.  The name of the company from whom you purchased your Digital
Hybrid 1.

Mail your Warranty Registration Card to:

Gentner Communications Corporation
Professional Audio Products Division
1825 Research Way
Salt Lake City, Utah 84119

All control functions of the Digital Hybrid I are contained in an EPROM
(Erasable Programmable Read Only Memory) chip. This means that by
simply changing the firmware EPROM, future updates of the Digital
Hybrid I can be implemented.

The replacement of one EPROM, designated U33, will be all that is
required for the majority of future upgrades. For upgrades involving a
firmware EPROM change, field installation is possible. Procedures for
performing future upgrades will be sent with upgrade kits.

If you prefer to send the unit to the factory, Gentner Technical Support
will be able to install future upgrades into your Digital Hybrid 1.
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Warranty Agreement

GENTNER COMMUNICATIONS CORPORATION (Manufacturer) warrants that this product is free of defects
in both materials and workmanship. Should any pant of this equipment be defective, Manufacturer agrees,
at its option, to:

A. Repair or replace any defective part free of charge (except transportation charges) for a period of one
year from the date of the original purchase, provided the owner returns the equipment to the Manufacturer
at the address set forth below. No charge will be made for pans or labor during this period;

B. Furnish replacement for any defective parts in the equipment for a period of one year from the date of
original purchase. Replacement parts shall be furnished without charge, except labor and transportation.

This Warranty excludes assembled products not manufactured by Manufacturer whether or not they are
incerporated in a Manufacturer product or sold under a Manufacturer part or model number.

THIS WARRANTY IS VOID IF:

A. The equipment has been damaged by negligence, accident, act-of-God or mishandling, or has not been
operated in accordance with the procedures described in the operating and technical instructions; or,

B. The equipment has been akered or repaired by other than Manufacturer or an authorized service
representative of Manufacturer; or,

C. Adaptations or accessories other than those manufactured or provided by Manufacturer have been made
or attached to the equipment which, in the determination of Manufacturer, shall have affected the perform-
ance, safety or reliability of the equipment; or,

D. The equipment's original serial number has been modified or removed.

NO OTHER WARRANTY, EXPRESS OR IMPLIED, INCLUDING WARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR USE, APPLIES TO THE EQUIPMENT, nor is any person or company
authorized to assume any warranty for Manufacturer or any other liability in connection with the sale of
Manufacturer’s products.

Manufacturer does not assume any responsibility for consequential damages, expenses or loss of revenue
or property, inconvenience or interruption in operation experienced by the customer due to a malfunction in
the purchased equipment. No warranty service periormed on any product shall extend the applicable warranty
period.

In case of unsatisfactory operation, the purchaser shall promptly notity Manufacturer at the address set forth
below in writing, giving full particulars as to the defects or unsatistactory operation. Upon receipt of such
notice, Manufacturer will give instructions respecting the shipment of the equipment, or such other matters
as it elects to honor this warranty as above provided. This warranty does not cover damage 1o the equipment
during shipping and Manufacturer assumes no responsibility for such damage. All shipping costs shall be
paid by customer.

This warranty extends only to the original purchaser and is not assignable or transferable.

Gentner Communications Corporation « 1825 Research Way » Salt Lake City, Utah 84119
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Schematics for the Digital Hybrid I are on the following pages.



-t L

2

| € l

1 4 =

2y 2p-600-04L ot 40t L13IIHS _ 7 _....a - ot _ 2F - 10
Rvad ow -ooe rawa "
OI1YW3HOS WOIN¥103113 W{@ 3W0S 10N 00 N9 WI03dS A_v
tabtohity SBONE NI SNOISNEMIQ +
30UJ¥3LINI 3NQHJ37131 v K e "IdY
t 3 IO
T GL¥BAM 011910 un %ﬂﬁ NS 90 MW $ (1) ‘SITANGH ON¥OIW NI O3S5TdX3 3 S3NHN WOLONKT
T8 1n o5 ‘Aen usJverey S2at v e = () ‘SO DUOIM NI G3SSHIDD 38 SINHN TNOLIOUARD
Y¥3ININ3G LUCLI nds @9 wireza T “SIHO 0007 SILONGA .M. 'SWHO NI Q3553udX3 3 S3NWN FONISISHY T
¢ SI0BUAS QNICHO QRUIONMLS  °2 1G314I03d5 ISTIRIBHIO0 SSI NN 153108
JOUANIINT 3NOHJI 3L
(FiHS)
0IGNY ONS
X3 t
momﬁam WOUP INIT -2f
S 2 NOUL L3S =If
! Jig001 |1
sero Lt el ££0
mo“o._m FEE] .—m
T49dunp
époet |}
(2lHs) 620 T
oxany nay &
(£ 1HS) I ] G+ y<er
s1ED- S s «tcclmlt ar
2l et ot =1y e
62n v\?a < . Rl
e 13 w
¥
- w
(] 1 CE] []
) . St
CLINS) 6 ar
a [ o8t
ot 62N
lhuh.._z. : « ay3an
2r
2910 2 "
G+ _H||Mm w
ON Malv € o'N
ON - iy Wwoo
AYT3Y
ONgp>er "O'N| ynu
w
56787 69T 01 $8W goNVED Zatva | sy [TTV
£6/% SEYITIV Nollonaowd | iy [TTY
L e NIRL JENOSDA W o
PNOISININ

1 2 | s b S | 9 & [ 8




T !

_ 2 _ < b S 9 _ £ | 8
28 | 214-600-01L o1 402 L3S _
‘NI oM 508
30UINILNT INOHJI3L
I aId¥aAH H1I9Id .
NOLIYRNIORI0D SNOLLUOINWHOD ¥aNINGD T
}3 xt'ot
{Wﬂull(((« 4 -»UNG—-
911y
Y NOIS¥3ANOD G4 v¥21a
SYITY-TINY NO¥ e g
WOUM—| mgnc AV
dnge .
L ] 8110 |_v
)
11»1@ 1 ol ate bl
] ben ¥ o1 vt 1 omom_ 2300)
- aw
#0q
] Fy T ) .
2t X% ¥2 nzed
aws @D O 104 Ml U
C&*TLIHS) #1£5250 & I T
wanys s Do 8In bl T4 ot “69
L8> (&£ €IHS) 6 200 N s
WS [E - (& ELHS) [3 A8 3 +n "
. 91 é 2 ]
m —
UNG+e—
Jéenit
6£10 =
I TY) Hm x—..
¥00 /9 [BF>— I s L xT'NT
var ¥ y mm<m<«<..md i . .2 o
] 1 ng*
o vedy  etiog stto 6o
xt'ot > Unse
ans1e0’ (1 i mm:m . o -
£932
ay
1
y ot
XT'NE 98y
vo1y . 2 xp {} xa
2 N £ e NST- lygrey
e g 8y
#é 4 ﬁ e >
. 5 w2
9 993 -
T<&re-n it
U tin~Js dnzze  gngep*
ot i e 2 snzzge  (BIHS)
o6 190 | €90 RN h——<CTozanv now
2 3 %22 ' 290 650
. 1 ot VW . o
33 5 8633, 6¢¥ o
$900¢y 290
N“Ilul.
+92
8 re-N
1§ TN m:ﬁ
169
1 _ 2 _ g _ ¥ S 9 | P _ 8




e | < | € ] 4 s | 9 | £ | 8

ey Siv-600-012 o1 JO £ 133HS
N ‘M 000
30UAN3INI 3NOHJ3I3IL —g{tard
I QI¥8AH W1I9Ig T
NOEItHORI00 SNOTILOINGKI0 VANINGS . T
. WITE )
= Nndo anl
2% ] 1500)
9 3 o
—
M 3 ! wu vour/saouyy
ans StlTH BSF = | ermnr
2™ YONI /Ma0M by 3 & 3
™ NS Xfp=y 910
= o™ oNp 2
# 1
4 EY
9| si¥| £l 2| 9|s|#|g 2 m&,ﬂm&,ﬁ i3spay
T =
et || Lweor q e §M T .
HWoOP 24| | wodt g4 15+ x".g_ 62T A (&' 21HS)
2 T
¥ [ . berd ﬁj
¥
IS+ ﬁﬁ L et
=it ® - ] 7 L] . i
£ ™ - 2 [ 1] — hamd
. e -~ Mm oy N «.hwuvgﬂa,l“_l
. 2 &0 3 ]
LOT1HS) . bl m mw.« N 1 woro ol uun
al oo o
T oo 2 N CRMLCRL 61| o ol 5 9% SN jrstvp LI
NdO O[T w. . mm mem 8Y & wi 5|ty o P Sﬂlouzz
NPT > ° va O gl o » za[2v N oy » [
. n~3 [ (44 9] o ¥R _IE o 1] o S10y— ON
LI LIS 2 SHa HO¥ € oy W13 —31 ®n 20 ly— oN
=T raly g £ L oo mle €5 S2n
@ EW\' S S 3 i T (70 2 ° 22N =|ps ix
J371 No [} 4 ubd 2 (€2 T () tT 22
(61HS) [ oon wry a2 wm— 3 £1ad-pIuN
pen . 2V68d-N3Y
T . I_ any’ $10d-n/un
F:,— 1 ST@d-3UH CHUHS)
es19 6v10 604-T0i}5 — X0
S+ . . (T1MS) Q s1
s S+ = oS (pins)
Sty ] asigs ¥y ais
KX mlm» et nos WIRS) oy o5
[ 305 [
J @ nl—| arjs @ IRKChy axiley ON
2t 3 = 23 )51 8d
« ol 7] 2 .mwKu axubs oN
[] «@ pE] Fia iy Wi N 55t
” pot wlE mea g ﬂ.ﬂ H]% 198 C.Emvgxdm
5] % o n T £G107 vHQ ' Hea 423418095480 was
O TR 511 150 : %0 2en (4 21Hs)
440 v] & R 9 e )l LE
NoEY — JOVRNE 3 bedld (TR T geos
3 | *1HS)
(BIHS) oN Y w an nm (77 s+ (&' LHS
s-_ammwmvnm_ mElema -
%2 = A X X T
1d9 ﬂz. (£10)0 3 o E;.Mn ..E.m_
2 o Sk10F 9b103
] 2 T ooT
S+ IS+e—+ —o +




' |

Pk,

NOIS¥3NNOD 670

2 l s | 4 s 9 £ _ 8
2v — cv-600-082 8% J0 ¥ 133HS _
naw ‘oW 000
ERPETTS YL TFERETY
I QI¥8AH WLlIsid
NOTLWRIORIO0 SNOLIUAINAI0 HENINED t
Xt'NE
94T o $
' XUy
0IdnY aNS m: ne 2117 a ' NIY/AON3S
peTy &

4oace 1
- LA XU'oT
j2-3%0] 14-1-]
2
9
3
wioes
ingyo*
¥
s — &th <
££0
3 A ,
4 U 1 1 3 t
£in et .._.mn. - u.mq. |~uﬁL u..«a .&m«. uu,m«. mw-. um.. dnt--L um—. .... gng-3
147 OMﬂmQ ul—\o |Av mqn 2 UM_ImN Qn_wmm UM_V £ UAV@N Om-\wm OM—\mN o e2 O,‘J .ﬂ\ om—w
A1 12 ) 8t let 21 it 14
00 e s
Y trStuglL
9 !llllll.lnu:m. 2] %108
een %8
gy 2 _
Yy W - wat —¥T ats
T4y s2 ¥ oo 20m tomn an Fume (£1HS)
P13 3 St 92 82 &
\
xt'yt uﬁ!
TS 4ot & 27
w10 reOi 0£1a
+—=ih NST+
250 24y nSt1- unG- uns+ s+
WD
“haan IINN
(SIHS) E] 2 "¢ 13sdde
B <&e-n Byl
0IdnY ¥371189 sIn~¢ L
1 _ 2 [ £ _ b S 9 | £




’ L 2 l £ b _ | 9 | ¢ | =8
2y T:..moo.ox ot 40§ 133HS _
“a— ‘o “ose
FOYANIINS 3INOHJI 3L
I aI¥c..i YLI9IA
NOZLHORIOO0 SNOTIHOINGMCO YaNINGD Act
. 1n0 ¥31160 soagor |t
dnye
— - /BNIHlOOMS ¥31wa (o
A %] 3o1-] -
_ ) e PR > o
Se5 8-£In
A i nSt+ or
sn (9 1HS) g
5t e 2taqd
¥3790 L XIW, ino
% t dé000t |T ¥3799
. X1 [=3 4] e
xt AT - X% 108
o' G 2| zees + AN OO > or
- — Y z Y 2
nst XY 3 ft—on ' oy 1184
ant’ sn . NOWKHOD
+ x1'%e2 AR o
IIL 5T | o1any
ob0  t1-9n s ﬁ\ﬁ N)>>w« ﬁ(w(m(allm H. ¥371792
FAN ang: E18 1 R 5¢ J4001 dépgot |1 3 > €
acy St 220 (ATE
6eq Yoo 2 X156 ¥2 1£9 ¢
ot EAAAS ¥37170
NST+ by O3> « UeNN
2 1843
B4TY
v.uﬂﬁ. sngge (P1HS)
sk —E5]
1 1410 0IaNY ¥377W0
2
ngt-
1 ant’ U
X1 wee 1 3 X't
\ £ty . 6510 | ¢Sty
R 4 x1'uy ¢ 65t i i
0oty > 2 xtinerpt s
2 u_\./\u./m\wwu o FVWhS T mfnuuu
N Xt %2 ' y re- 2otd | ‘ganelE
a1 - N)X\(« A <ere-n| © 2oty “gen~ls 82n
. y
VA Th1y SYTN | gen~2ot .
8gty digo2 any
34 i ) 2
) M.mw N.«_nﬁ_ 8510
2 £9
1913 NST+
xt' ot X1 9T LA,
Wy R WAy
[ 144%-] 25Ty
AN, -4
t t WAy
ful 2dt 8r1d
1IN ane
1 I 2 ! < b S 9 ] p 8




T | 2 I s | S _ 2
2y 215-600-042 ot 30 © 133HsS _
A ‘oM oo
3DYINILINT 3INOHI33L
1 QI¥EAH W1I9Id 1N0 XIW/NL ON3S
NOLIRORICD SNOTIUOINGI0 YNINGD
Y b
NOWHOD
ddg00t |V oy oxany
913 ATE] XIH /09y
k s D> &
: 5ig4 10
xT'ut R, T XIM 703
—] d‘e00% WeNN —
esd 53 it |* £10
2 10 E =Dr———p &
ol bURT2S .Hm
Nnv z Wit 1 ced > sr
+ mNm d 2 4 <4
S N 484 ing
. => §¢  XIH/0¥003d
XT'uL
bSy
2
g ¥377W0 JXIH,
(SLHS)  ,pevpn
ED— WA
27y
] (€lHS)  xy'woz
[Sf=t-]
GN3S XIW.
e
Adody
1072
ungt
L Sl 64 ¥
3
1
]
[*3¢-}
2
(£4HS) \n-
B> g &he-da XENE XTNT
1 ON3S NIuW an~tlE \M(?«Id ANA~
(3%} GJdadunp ¢ mvmu NI
2T aN3s
= % Y1 A BEAAAS R \ NI
4000t |1 2oy ¥ 1y NIWH P T b 44000t |1 -4
ved X1 W2 e 2 .mo > 0 Te
(£1HS) w2t . u.ﬂm ~L<m<ﬁ<«Lm - 58_ _ . unge - h D ¢ s
i
oN3s xny o ET " dN3S xnY Mwo §£3 610 bal £ed
a “YaNN <re-a 2
+
NOWWOD . en £
mw oIany 0¥ y
2 I
AT ON3S XnY Ik AL
£¥0
1 _ 2 g b [ s _ 9 ¢ ] 8



T | 2 £ | 4 s 9 _ = L2
ma.L 20001, ., |0t d0¢ szi
FOYINIINI INOHEI3L
I QIY¥BAH WW1X9Id
NOLIGOAI00 SNOTIUOTRVII00 dUNES
T uns-
NOIS¥3NNDD a/u
. SUITYU-TINY
133738 ON3S
R
mUmﬁ. AV
aopell vt
680 £410T
8linoa Ll
[ 5|vLva bt XV %6° 2 dnzz0’
T TV g|inoo €15589 Addrgy ¥Nm</>wll|&
£en €Y NDMO EB:.ﬂL 260
(3 £1n 4
£1200
sy —
a¥s (£ 2Ins) uns+
mucmﬂv (£'21HS) 2z
edivs [ > (E£°21HS) T £~-37
o1~y
Jnstee’ |3
acdf?
9 -
ére- M)\Q/Jw g .
< 163 i
[ . 90Ty
. L:d
x1'%02
983 13
944 -
ngI- eql 9
é
AN
4 v
ant*
X1 SE
2 2 AAT ve0
81Ty NnSt+
, (91HS)
X' 302 AP
J AR —9 g WAy——<EEIan3S NIuw
61T u;gnH gJsdung 21ty
mmn.HN (91KS)
< ZEI ON3S . XIM.
xUseres (9 1HS)
—s Wy ~(BE] ON3S XNy
AN Aa s Tty
1 [ 2 < | ¥ | S 9 P _ 8




T _ 2 | £ _ b _ s 9 _ ¢ _

2v | 2it-600-01L 81 40 8 L3I3HS _

‘o 008

30YINIINT 3NOHJ3 121
T QId68AH WiI9X4

e AndlL
T0YINOD 310W3¥

..
otr <y —»
otr oN
NOWHOD HOLINS <«
QuﬁAnm ON
06—~ ON
#0é— N
oty
#18GNT
440 310N drég Kl y tivs 82l 490
90
etr
ctast
NO 310H3¥ &ré— s : e<ey No
-3-10)




21iv-600-01¢

29
oM

9T 40 6 L33HS

30UA¥IINI 3INOHJ33L
I aI¥EeAH YII9Ig

NOLIMRIOSE00 SNOTIUOINHO0 YaNINGO

T0YINQD 310W3N

“A
ON i . y ON
0N
-
N 5 e N
n
VERRNT, ‘a
ON mﬂoATv oN N o . ON
62n mn
“
ON aN ON N
eI &~ oN %_ln %IAJM
e 62n n
PIr &5 ON
NOWWOD dWY1  ercys s
NOWWOD ¥OLUYJIONT Iy |_|~
s
YOLYOIOGNI 440 gy &1 2
n
VOMENT),
40
oI < 5 3 n»men\'M_ g31 4
62n
-
YOLUOIONI NG eréyp TR
mn
oN
gy Q:.L —52] 931 No
“répr ON vt 3 £LHS
62n
éré—g ON
QTA N
&é—5 ON
1 [ 2 [ < | . [ S 9 [ €




2 | 12 ] 14 | S 9 £ 8
2y _ Z19-600-012 o1 uos:umxm_
‘nee ‘oM 000
FIVJUIINI 3INOHJ33L
I QXI¥8AH W1IIOIQ
NOLLtR0-M00 SNOLIUOINGAI00 YaNINGS AddNS ¥3MOd /30N3S3Nd 0IdNY
% H T T
4nt’ u:—..— :.u 1 YILI
smo S feh AN a1l Jngezzal.
- g 8v03 LCH N
uns- 5 m: 2 8 2
St6d
NST-w < e 5
Fars
mvﬂulhl
5> or
m% . Mm% f H H 5
g 08¢ o - vl sngozz 17 T e > &p
Uns+ ang-t 643 1807 e ante s
€l ¥in |t 280 2 260 mzo
T e
NST+e T s 3 _ T T= v o
ﬁ
dnto°
mnﬁo S
YoOENT 7
= 2 = = = « € ’ 6r
ne Lt 2 2 _
2o gl anp-l 0022 4np22 ante >
€ a wSo 2 20107 80107 60137 2£10 5> &
So8d YOOPNT
S+ g 2n [T J _ Y1a0® e
¥O1YIIONI NS
30N3S3¥d ¥31T6
e
031 he)
¥010018 ur W T
e FERREE]
uﬂ s £o[2 (S1HS)
x1'0a2
a3y noy B2~ L TV~ i —CY8 N9 now
22Ty
¥O1BDIIONI —_— e
30N3S3¥d ON3S
gy
rOSENS
wr @31 ur e T
. ¥010018
- aN3s 2 5
2
a3y ons [ZD— :_u *1'003 (EIHS)Y
VWS —C#8 N9 ons
Lo 12Ty
1 [ 2 3 [ ¥ _ 5




