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STUDER

Safety Information

A Safety Information

CAUTION
RISK OF ELECTRIC SHOCK
DO NOT OPEN

ATTENTION

RISQUE DE CHOC ELECTRIQUE

ACHTUNG

GEFAHR: ELEKTRISCHER SCHLAG
NICHT OFFNEN

To reduce the risk of electric shock, do not remove covers (or back). No
user-serviceable parts inside. Refer servicing to qualified service person-
nel.

This symbol is intended to alert the user to presence of un-insulated dan-
gerous voltage within the equipment that may be of sufficient magnitude
to constitute a risk of electric shock to a person.

This symbol is intended to alert the user to the presence of important in-
structions for operating and maintenance in the enclosed documentation.

LASER PRODUCT]

|
o]

Assemblies or sub-assemblies of this product can contain opto-electronic
devices. As long as these devices comply with Class I of laser or LED
products according to EN 60825-1:1994, they will not be expressly
marked on the product. If a special design should be covered by a higher
class of this standard, the device concerned will be marked directly on
the assembly or sub-assembly in accordance with the above standard.

A1 First Aid

In Case of Electric Shock:

Warning!

If the Person is Unconscious:
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Separate the person as quickly as possible from the electric power source:

* By switching off the equipment,

° By unplugging or disconnecting the mains cable, or

* By pushing the person away from the power source, using dry insulating
material (such as wood or plastic).

* After having sustained an electric shock, always consult a doctor.

Do not touch the person or his clothing before the power is turned off,
otherwise you stand the risk of sustaining an electric shock as well!

* Check the pulse,
» Reanimate the person if respiration is poor,
e Lay the body down, turn it to one side, call for a doctor immediately.
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B General Installation Hints

Please consider besides these general hints also any product-specific hints
in the "Installation" chapter of this manual.

B1 Unpacking
Check the equipment for any transport damage. A unit that is mechanically
damaged or that has been penetrated by liquids or foreign objects must not
be connected to the AC power outlet or must be immediately disconnected
by unplugging the power cable. Repairs must only be performed by trained
nnnnnnnn 1 in arrnrdanca with tha annlicahla ragnlatinng
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B2 Installation Site

Install the unit in a place where the following conditions are met:

e The temperature and the relative humidity of the environment must be
within the specified limits during operation of the unit. Relevant air val-
ues are the ones at the air inlets of the unit.

e Condensation must be avoided. If the unit is installed in a location with
large variation of ambient temperature (e.g. in an OB-van), feasible
measures must be taken before and after operation (for details on this
subject, refer to Appendix 1).

¢ Unobstructed air flow is essential for proper operation. Air vents of the
unit are a functional part of the design and must not be blocked in any

way during operation (e.g. by objects placed upon them or placement of
the unit on a soft cnnnnrﬂ
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e The unit must not be heated up by external sources of heat radiation
(sunlight, spot lights).

B3 Earthing and Power Supply

Earthing of units with mains supply (class I equipment) is performed via
the protective earth (PE) conductor integrated in the mains cable. Units
with battery operation (< 60 V, class III equipment) must be earthed sepa-
rately.

Earthing the unit is one of the measures for protection against electrical
shock hazard (dangerous body currents). Hazardous voltage may not only
be caused by a defective power supply insulation, but may also be intro-
duced by the connected audio or control cables.

If the unit is installed with one or several external connections, its earthing
must be provided during operation as well as while the unit is inoperative.
If the earthing could be interrupted via the power supply (e.g. by pulling
the mains plug), an additional, permanent earthing must be installed using
the provided earth terminal.

Avoid ground loops (hum loops) by keeping the loop surface as small as
possible (by consequently guiding the earth conductors in a narrow, paral-
lel way), and reduce the noise current flowing through the loop by inserting
an additional impedance (common-mode choke).

il Date printed: 11.08.04
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Installation

Class I Equipment (Mains Operation)

Should the equipment be delivered without a matching mains cable, the
latter has to be prepared by a trained person using the attached female plug
(IEC320/C13 or IEC320/C19) with respect to the applicable regulations in
your country.

Before connecting the equipment to the AC power outlet, check that the
local line voltage matches the equipimnent rating (voltage, fiequency) within
the admissible tolerance. The equipment fuses must be rated in accordance
with the specifications on the equipment.

Equipment supplied with a 3-pole appliance inlet (protection conforming to
class I equipment) must be connected to a 3-pole AC power outlet so that
the equipment cabinet is connected to the protective earth.

For information on mains cable strain relief please refer to Appendix 2.

I I ..
. s
PE
IEC 320/ C13 IEC 320/ C19

Female plug (IEC320), front-side view: National American Standard:

L (Live) Brown Black

N (Neutral) Blue White

PE (Protective Earth Green/Yellow Green

Class III Equipment (Battery Operation up to 60 Vpc)

Equipment of this protection class must be earthed using the provided earth
terminal, if one or more external signals are connected to the unit (see ex-
planation at the beginning of this paragraph).

B4 Electromagnetic Compatibility (EMC)
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The unit conforms to the protection requirements relevant to electromag-
netic phenomena that are listed in the guidelines 89/336/EC and FCC, part
15.

» The electromagnetic interference generated by the unit is limited in such
a way that other equipment and systems can be operated normally.

e The unit is adequately protected against electromagnetic interference so
that it can operate properly.

The unit has been tested and conforms to the EMC standards of the speci-

fied electromagnetic environment, as listed in the following declaration.

The limits of these standards ensure protection of the environment and cor-

responding noise immunity of the equipment with appropriate probability.

However, a professional installation and integration within the system are

imperative prerequisites for operation without EMC problems.

For this purpose, the following measures must be followed:

 Install the equipment in accordance with the operating instructions. Use
the supplied accessories.

e In the system and in the vicinity where the equipment is installed, use
only components (systems, equipment) that also fulfill the EMC stan-
dards for the given environment.

* Use a system grounding concept that satisfies the safety requirements
(class I equipment must be connected with a protective ground conduc-
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tor) and that also takes into consideration the EMC requirements. When
deciding between radial, surface, or combined grounding, the advan-
tages and disadvantages should be carefully evaluated in each case.

e Use shielded cables where shielding is specified. The connection of the
shield to the corresponding connector terminal or housing should have a
large surface and be corrosion-proof. Please note that a cable shield
connected only single-ended can act as a transmitting or receiving an-
tenna within the corresponding frequency range.

» Avoid ground loops or reduce their adverse effects by keeping the loop
surface as small as possible, and reduce the noise current flowing
through the loop by inserting an additional impedance (e.g. common-
mode choke).

* Reduce electrostatic discharge (ESD) of persons by installing an appro-
priate floor covering (e.g. a carpet with permanent electrostatic fila-
ments) and by keeping the relative humidity above 30%. Further meas-
ures (e.g. conducting floor) are usually unnecessary and only suitable if
used together with corresponding personal equipment.

e When using equipment with touch-sensitive operator controls, please
take care that the surrounding building structure allows for sufficient
CapaCltxvc quPlhlé of the operator. This \.uuydﬂg can be mereved b_‘y’
an additional, conducting surface in the operator’s area, connected to the
equipment housing (e.g. metal foil underneath the floor covering, carpet
with conductive backing).
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All air vents and openings for operating elements (faders, rotary knobs)
must be checked on a regular basis, and cleaned in case of dust accumula-
tion. For cleaning, a soft paint-brush or a vacuum cleaner is recommended.
Cleaning the surfaces of the unit is performed with a soft, dry cloth or a
soft brush.

Persistent contamination can be treated with a cloth that is slightly humidi-
fied with a mild cleaning solution (soap-suds).

For cleaning display windows, commercially available computer/TV
screen cleaners are suited. Use only a slightly damp (never wet) cloth.
Never use any solvents for cleaning the exterior of the unit! Liquids must
never be sprayed or poured on directly!

For equipment-specific maintenance information please refer to the corre-
sponding chapter in the Operating and Service Instructions manuals.

D Electrostatic Discharge during Maintenance and Repair

Caution: Observe the precautions for handling devices sensitive to electrostatic dis-

charge!

Many semiconductor components are sensitive to electrostatic discharge

(ESD). The life-span of assemblies containing such components can be

drastically reduced by improper handling during maintenance and repair

work. Please observe the following rules when handling ESD sensitive

components:

e ESD sensitive components should only be stored and transported in the
packing material specifically provided for this purpose.

o When performing a repair by replacing complete assemblies, the re-
moved assembly must be sent back to the supplier in the same packing

[\ Date printed: 11.08.04
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ESD/Repair

E Repair

material in which the replacement assembly was shipped. If this should
not be the case, any claim for a possible refund will be null and void.
Unpacked ESD sensitive components should only be handled in ESD
protected areas (EPA, e.g. area for field service, repair or service bench)
and only be touched by persons who wear a wristlet that is connected to
the ground potential of the repair or service bench by a series resistor.
The equipmeit to be repaired or serviced as well as all tools and electri-
cally semi-conducting work, storage, and floor mats should also be con-
nected to this ground potential.

The terminals of ESD sensitive components must not come in uncon-
trolled contact with electrostatically chargeable (voltage puncture) or
metallic surfaces (discharge shock hazard).

To prevent undefined transient stress of the components and possible
damage due to inadmissible voltages or compensation currents, electri-
cal connections should only be established or separated when the
equipment is switched off and after any capacitor charges have decayed.
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Removal of housing parts, shields, etc. exposes energized parts. For this
reason the following precautions must be observed:

Maintenance may only be performed by trained personnel in accordance
with the applicable regulations.

The equipment must be switched off and disconnected from the AC
power outlet before any housing parts are removed.

Even if the equipment is disconnected from the power outlet, parts with
hazardous charges (e.g. capacitors, picture tubes) must not be touched
until they have been properly discharged. Do not touch hot components
(power semiconductors, heat sinks, etc.) before they have cooled off.

If maintenance is performed on a unit that is opened and switched on, no
un-insulated circuit components and metallic semiconductor housings
must be touched, neither with your bare hands nor with un-insulated
tools.

Certain components pose additional hazards:

Explosion hazard from lithium batteries, electrolytic capacitors and
power semiconductors (watch the component’s polarity. Do not short
battery terminals. Replace batteries only by the same type).

Implosion hazard from evacuated display units.

Radiation hazard from laser units (non-ionizing), picture tubes (ioniz-
ing).

Caustic effect of display units (LCD) and components containing liquid
electrolyte.

Such components should only be handled by trained personnel who are
properly protected (e.g. safety goggles, gloves).
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E1

SMD Components

Disposal

Studer does not keep any commercially available SMD components in
stock. For repair the corresponding devices should be purchased locally.
The specifications of special components can be found in the service man-
ual.

SMD components shouid only be replaced by skilied specialists using ap-
propriate tools. No warranty claims will be accepted for circuit boards that
have been damaged. Proper and improper SMD soldering joints are illus-

trated below
frated below.

SMD Soldering Iron W
| - o
Copper Comqonenl \ o | \\(\ /
Track Solder 3
Adhesive '
Dismounting
Desoldering A 9 9
Iron
Soldering \\
Iron Desolder ,, Desolder
Wick ,j,' Wick
Heat and Remove Cleaning
Mounting Examples

° | m

0 ... © X XK X
oo a2 2ROPK 784

Heating Tlme < 3 s per Side

Vi

Disposal of Packing Materials

Disposal of Used Equipment

The packing materials have been selected with environmental and disposal
issues in mind. All packing material can be recycled. Recycling packing
saves raw materials and reduces the volume of waste.

If you need to dispose of the transport packing materials, please try to use
recyclable means.

Used equipment contains valuable raw materials as well as materials that
must be disposed of professionally. Please return your used equipment via
an authorized specialist dealer or via the public waste disposal system, en-
suring any material that can be recycled is.

Please take care that your used equipment cannot be abused. To avoid
abuse, delete sensitive data from any data storage media. After having dis-
connected your used equipment from the mains supply, make sure that the
mains connector and the mains cable are made useless.
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Conformity

G Declarations of Conformity

G1 Class A Equipment - FCC Notice

This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide a reasonable protection against harmful interfer-
ence when the equipment is operated in a commercial environment. This
equipment generates uses, and can radiate radio frequency energy and, if
not instalied and used in accordance with the instruction ma‘ﬁual, may
cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference, in
which case the user will be required to correct the interference at his own

expense.

Caution: Any changes or modifications not expressly approved by the manufacturer
could void the user’s authority to operate the equipment. Also refer to rele-
vant information in this manual.

G2 CE Declaration of Conformity
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We,

Studer Professional Audio GmbH,

CH-8105 Regensdorf,

declare under our sole responsibility that the product

Qtrxdar Talanhana Hyuheid
Dluull L CICPIUIT K1y Uiiu

1.918.102.00 (serial no. 9303 and up)
1.918.105.00 (serial no. 8991 and up)
to which this declaration relates, according to following regulations of EU
directives and amendments
* Low Voltage (LVD):
73/23/EEC + 93/68/EEC
* Electromagnetic Compatibility (EMC):
89/336/EEC + 92/31/EEC + 93/68/EEC
is in conformity with the following standards or other normative docu-
ments:
o Safety:
Class I equipment, EN 60065:1993.
EN41003:1991, provided that the unit is installed only by a qualified
technician or by an electrotechnically trained person (service personnel
according to EN 60950).
« EMC:
EN 50081-1:1992, EN 50082-1:1992.

Regensdorf, January 29, 1996

-

A”l/\_/'

Hochstrasser Managing Director P. Fiala, Manager QA

Vi
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Appendix 1: Air Temperature and Humidity

General

Ambient Temperature

Normal operation of the unit or system is warranted under the following
ambient conditions defined by EN 60721-3-3, set IE32, value 3K3.

This standard consists of an extensive catalogue of parameters, the most
important of which are: ambient temperature +5...+40 °C, relative humidity
5..85% (i.e., no formation of condensation or ice); absolute humidity
1...25 g/m3; rate of temperature change < 0.5 °C/min. These parameters are
dealt with in the following paragraphs.

Under these conditions the unit or system starts and works without any

nrahlam Ravand thaca enecificatinne n
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the following paragraphs.

nccihle nraohlemce are decerihed in
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Frost and Dew

Example:

Units and systems by Studer are generally designed for an ambient tem-
perature range (i.e. temperature of the incoming air) of +5...+40 °C. When
rack mounting the units, the intended air flow and herewith adequate cool-
ing must be provided. The following facts must be considered:

* The admissible ambient temperature range for operation of the semi-
conductor components is 0 °C to +70 °C (commercial temperature range
for operation).

““““ the installation must provide that the outgoi
is always cooler than 70 °C.

* Average heat increase of the cooling air shall be 20 K, allowing for an
additional maximum 10 K increase at the hot components.
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* In order to dissipate 1 kW with this admissible average heat increase, an
air flow of 2.65 m®min is required.

A rack dissipating P = 800 W requires an air flow of 0.8 * 2.65 m¥min

which corresponds to 2.12 m¥min.

 If the cooling function of the installation must be monitored (e.g. for fan
failure or illumination with spot lamps), the outgoing air temperature
must be measured directly above the modules at several places within
the rack. The trigger temperature of the sensors should be 65 to 70 °C.

VI

The unsealed system parts (connector areas and semiconductor pins) allow
for a minute formation of ice or frost. However, formation of dew visible
with the naked eye will already lead to malfunctions. In practice, reliable
operation can be expected in a temperature range above —15 °C, if the fol-
lowing general rule is considered for putting the cold system into opera-
tion:

If the air within the system is cooled down, the relative humidity rises. If it
reaches 100%, condensation will arise, usually in the boundary layer be-
tween the air and a cooler surface, together with formation of ice or dew at
sensitive areas of the system (contacts, IC pins, etc.). Once internal con-
densation occurs, trouble-free operation cannot be guaranteed, independent
of temperature.
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Before putting into operation, the system must be checked for internal for-
mation of condensation or ice. Only with a minute formation of ice, direct
evaporation (sublimation) may be expected; otherwise the system must be
heated and dried while switched off.
A system without visible internal formation of ice or condensation should
be heated up with its own heat dissipation, as homogeneously (and subse-
q'\iCﬁt}y as S}O'v'v') as yuooiblc; the ambicnt tvulyulau.uu should then ﬁl'v'v'ays
be lower than the one of the outgoing air.
If it is absolutely necessary to operate the cold system immediately within
warm ambient air, this air must be dehydrated. In such a case, the absolute
humidity must be so low that the relative humidity, related to the coldest
system surface, always remains below 100%.
Ensure that the enclosed air is as dry as possible when powering off (i.e.
before switching off in winter, aerate the room with cold, dry air, and re-
move humid objects as clothes from the room).
These relationships are visible from the following climatogram. For a con-
trolled procedure, thermometer and hygrometer as weil as a thermometer
within the system will be required.

Example 1:  An OB-van having an internal temperature of 20 °C and relative humidity

nf 400, i¢ ewitchad off in the ayeninog Tf temneratinire falle helaw L85 oY
Ul U /0 15 SWiIlLiCU ULl 1l uie UVUIE. 1 Wlipliatulc iais U v

dew or ice will be forming.
Example 2:  An OB-van is heated up in the morning with air of 20 °C and a relative
humidity of 40%. On all parts being cooler than +5 °C, dew or ice will be

forming.

Humidité absolue de I'air
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Appendix 2: Mains Connector Strain Relief

Procedure:

For anchoring connectors without a mechanical lock (e.g. IEC mains con-
nectors), we recommend the following arrangement:

The cable clamp shipped with your unit is auto-adhesive. For mounting
please follow the rules below:

The qnirface ta he adhoarad to muct he clean dry and free fraom greace
LIIC SullalT W Ul auliCitu o 1ust ol Liali, Uiy, aiu 11CC 11ULLL gitast,

oil, or other contaminants. Recommended application temperature range
is 20...40 °C.

Remove the plastic protective backing from the rear side of the clamp
and apply it firmly to the surface at the desired position. Allow as much
time as possible for curing. The bond continues to develop for as long as
24 hours.

For improved stability, the clamp should be fixed with a screw. For this
purpose, a self-tapping screw and an M4 bolt and nut are included.

Place the cable into the clamp as shown in the illustration above and
firmly press down the internal top cover until the cable is fixed.
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Appendix

Appendix 3: Software License

Use of the software is subject to the Studer Professional Audio Software
License Agreement set forth below. Using the software indicates your ac-
ceptance of this license agreement. If you do not accept these license terms,
you are not authorized to use this software.

Under the condition and within the scope of the following 'l'erms and Con-
ditions, Studer Professional Audio GmbH (hereinafter “Studer”) grants the
right to use programs developed by Studer as well as those of third parties
which have been installed by Studer on or within its products. References
to the license programs shall be references to the newest release of a li-
cense program installed at the Customer’s site.

Programs Covered by the Agreement

License Programs of Studer

Programs of Third Parties

Right of Use

The following Terms and Conditions grant the right to use all programs of
Studer that are part of the System and/or its options at the time of its deliv-
ery to the Customer, as well as the installation software on the original data
disk and the accompanying documentation (“License Material”). In this
Agreement the word “Programs” shall have the meaning of programs and
data written in machine code.

Using the software indicates your acceptance of this license agreement. If
you do not accept these license terms, you are not authorized to use this
software.

Programs of third parties are all programs which constitute part of the

System and/or its options at the time of delivery to the Customer but have

not been developed by Studer. The following conditions are applicable to

programs of third parties:

* The right to use third parties’ programs is governed by the License
Agreement attached hereto (if applicable), which is an integral part of
this Agreement. The Customer shall sign any and all License Agree-
ments for all further programs of third parties installed on the system.
The Customer shall be deemed to have received all License Agreements
upon delivery of the system and/or its options.

» Studer shall accept no responsibility or liability for, and gives no war-
ranties (express or implied) as to the programs of third parties. The
Customer waives any and all claims versus Studer for any consequential
damages, which might occur due to defects of these programs.

Principle

Customized Configurations

Date printed: 11.08.04

Studer grants the Customer the non-exclusive right to use the License Ma-
terial in one copy on the system and/or its options as laid down by the
Sales Agreement concluded between the parties and all Terms and Condi-
tions which shall be deemed to form and be read and construed as part of
the Sales Agreement. This right is assignable according to the “Assignabil-
ity” paragraph hereinafter.

The Customer is not entitled to alter or develop further the License Mate-
rial except within the expressly permitted configuration possibilities given
by the software installed on the system or elsewhere. All altered programs,
including but not limited to the products altered within the permitted con-
figuration possibilities, are covered by this License Agreement.

Xl
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Reverse Engineering

Copying the License Material

Disclosure of License Material

Assignability

Rights to License Material

Reverse engineering is only permitted with the express consent of Studer.
The consent of Studer can be obtained but is not limited to the case in
which the interface-software can not be provided by Studer. In any case
Studer has to be informed immediately upon complete or partial reverse
engineering.

The Customer is entitled to make one copy of all or parts of the License
Material as is necessary for the use according to this Agreement, namely
for backup purposes. The Customer shall apply the copyright of Studer
found on the License Material onto all copies made by him. Records shall
be kept by the Customer regarding the amount of copies made and their
place of keeping. The responsibility for the original program and all copies
made lies with the Customer. Studer is entitled to check these records on
first request. Copies not needed anymore have to be destroyed immedi-
ately.

The License Material is a business secret of Studer. The Customer shall not
hand out or in any way give access to parts or the complete License Mate-

rial tn third nartiac nar tn nuithlich anv nart Af tha T iranca Matarial withant
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prior written consent of Studer. The Customer shall protect the License
Material and any copies made according to the paragraph above by appro-
priate defense measures against unauthorized access. This obligation of
non-disclosure is a perpetual obligation.

Third parties are entitled to have access to the License Material if they use
the License Material at the Customer’s site in compliance with this Agree-
ment.

Under no circumstance are third parties entitled to have access to the in-
stallation software on the original data media. The Customer shall safe-
guard the original data media accordingly.

The rights granted to the Customer according to this License Agreement
shall only be assignable to a third party together with the transfer of the
system and/or its options and after the prior written consent of Studer.

With the exception of the right of use granted by this License Agreement
all proprietary rights to the License Material, especially the ownership and
the intellectual property rights (such as but not limited to patents and copy-
right) remain with Studer even if alterations, customized changes or
amendments have been made to the License Material.

Studer’s proprietary rights are acknowledged by the Customer. The Cus-
tomer shall undertake no infringements and make no claims of any patent,
registered design, copyright, trade mark or trade name, or other intellectual
property right.

Warranty, Disclaimer, and Liability

Xl

For all issues not covered herewithin, please refer to the “General Terms
and Conditions of Sale and Delivery” that are part of the sales contract.
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TELEPHONE HYBRID

SECTION 1/1

1. ALLGEMEINE HINWEISE

Um ein Telefongesprach zwischen dem Sprecher

im St+iidin 1ind einem ausserhalh des Studios be-
i STUGIo UnG einem ausseimnans Ges Swulils Ue

findlichen Gesprachspartner auf Band aufzu-
zeichnen oder ibertragen zu konnen, muss die
Telefonleitung an das Mischpult angeschlossen
werden.
Da auf einer iblichen 2-Draht Telefonleitung
die Gesprachssignale beider Teilnehmer vorhan-
den sir wird neben dem Gesprachsteilnehmer
auch der Studiosprecher in  Telefonqualitat
(300 . ..3400 Hz) Ubertragen. Wird im Misch-
pult das Mikrofonsignal des Sprechers dem Ge-
ergeben sich aus der Addi-
tion des '‘guten’’ Signals — Studioqualitat —
und des “‘schlechten” Signals — Telefonqualitat
— unerwlinschte Verzerrungen und Signalver-
C

den sind,

cprach 7! |gem|cr‘ht

Der Telefon-Hybrid erlaubt nun, durch gezielte

Dampfung des “‘schlechten” Sprechersignals
(Rickhordampfung) die llhnrfmmmmmmhmt

RucKnorcamptung DT ungsquaiia

des Telefongesprachs wesentlich zu verbessern.
Diese Rlckhordampfung wird im Prinzip durch
die aus der Telefonie bekannte Gabelschaltung
(Hybrid!) erreicht.

Der STUDER Telefon-Hybrid ermdglicht die
Ubertragung eines Telefongesprachs mit einem
Sprecher im Studio in optimaler Qualitat. Das
Gerat braucht ausser dem Aufschalten auf die
Telefonleitung keine weitere Bedienung.

Die optimale Rickhérdampfung des Studio-
Sprechsignals wird dadurch erreicht, dass der
Hybrid automatisch eine Ersatzlast zur Telefon-
leitung bildet. Der Abgleich erfolgt elektronisch:
Real- und Imaginarteil der Telefonleitung wer-
den moglichst genau nachgebildet (Widerstand
und Kapazitdt). Der automatische Abgleich
setzt ein, sobald ein Sprechsignal vorhanden ist.

1. GENERAL INFORMATION

1.1

DESCRIPTION OF THE STUDER

TELEPHONE HYBRID

In order to record or to transmit a conversation
between the announcer in the studio and a persen
outside the studio beeing interviewed by tele-
phone, the telephone line has to be connected to

the mixing console.

The full conversation is transmitted since both
voice signals are carried on a normal 2-wire
telephone line. However the voice of the an-
nouncer in the studio is thereby also transmitted
in telephone quality (300. . .3400 Hz). By mixing
the microphone signal of the announcer —
studio quality — to theconversation, the addition
of the ""good” and "poor” signals results in a
distorted and untrue signal.

The telephone hybrid allows to greatly improve
the quality of a telephone transmission by selec-
tively suppressgnn the unwanted
(sidetone attenuation). This sidetone attenua-
tion is done in principle by a hybrid circuit
which is a familiar feature in telephony.

“noor’’ signal
poor signal

The STUDER telephone hybrid permits high-
quality transmission of telephone conversations
with the announcer in the studio. Apart from
connecting it to the telephone line, the hybrid
works automatically.

The reason for the maximum sidetone attenua-
tion of the studio voice signal in the receiver
line is that the hybrid automatically constitutes
a dummy load for the telephone line. This
adjustment is performed electronically, the real
component and the imaginary component of
the telephone line beeing matched as near as
possible (resistance and capacitance). The
matching process begins as soon as an announcer
signal occurs.

1. GENERALITES

1.1

NECCDIDTION D

1
TELEPHONIQUE

Pour transmettre une conversation entre n

speaker dans un studio

speaker
une personne contactée par téléphone au cours
d'une interview, il est nécessaire de faire tran-
siter I'appel par le pupitre de mélange.

de radio-télévision et

Toute la conversation est alors transmise sur une
ligne téléphonique standard (2 fils). Cependant
la voix du speaker du studio est transmise dans
la bande téléphonique (fréquences comprises
entre 300 et 3400 Hz). Le résultat du mixage
direct dans le studio est donc la combinaison des
La résultante

signaux de haute et basse qualité.

est un signal inexact et distordu.

On peut grandement améliorer la qualité de la
transmission en supprimant de facon sélective

le signal de basse qualité (réduction de la ré-

SIg Qe Dasse quailtie eguc

jection). Cela est réalisé par le circuit hybride
d’usage courant en téléphonie.

L'hybride téléphonique STUDER permet une
transmission de haute qualité de conversations
téléphoniques entre un speaker dans un studio et
des correspondants extérieurs. Apres branche-
ment a la ligne téléphonique, I'appareil fonc-

tionne entiérement automatiquement.

L'hybride téléphonique STUDER assure le
maximum d’atténuation du signal speaker
dans la ligne téléphonique réceptrice. En effet,
il constitue automatiquement une charge morte
pour la ligne. Cet ajustage automatique est
réalisé électroniquement, la ligne étant adaptée
aussi bien que possible par capacité et rési-
stance. Le processus d'adaptation s'effectue des
|"apparition d'un signal modulé.
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Fig. 1.1
Prinzip der Telefonibertragung iber ein Misch-
pult

Relais-Einheit:

Wird der Telefon-Hybrid, ohne Umweg Uber
eine Telefonstation, direkt auf die Amtsleitung
geschaltet, genlgt der Gleichstromwiderstand
der Gabelschaltung (1,5 kOhm) nicht mehr, um
das Amtsrelais zum Anziehen zu bringen. Daher
muss der Gleichstromwiderstand mit Hilfe einer
Drossel auf 200 Ohm verkleinert werden; die
Leitungsimpedanz darf dadurch allerdings nicht
beeinflusst werden.

Mit dem Umschaltrelais wird — durch einen
externen Schalter angesteuert — die Telefonlei-
tung vom Telefonapparat auf den Telefon-
Hybrid umgeschaltet.

Principle of a telephone transmission via a
mixing console

Relay unit:

If the telephone hybrid is connected directly
to the telephone line, without a connection to
a telephone set, the DC resistance of the hybrid
(1.5 kohms) is no longer sufficient to activate
the subscriber’s relay in the telephone exchange.
For this reason the DC resistance of the hybrid
circuit is reduced by means of a choke to
200 ohms in such a way as not to influence the
line impedance.

The switching relay is activated with an external
switch and switches the telephone line from the
telephone set to the hybrid.

Principe de la transmission d'une conversation
téléphonique par un pupitre de mélange

Unité de relais:

Si I'hybride téléphonique est commuté, sans
détour par un poste téléphonique, directement
sur la ligne réseau, la résistance du termineur
(1,5 k) ne suffit plus pour faire attirer le relais
de réseau. C'est pourquoi la résistance doit étre
diminuée a 200 ohms & I'aide d’'une bobine de
self; il ne faut cependant pas que |'impédance
de ligne en soit influencée.

A l'aide du relais de commutation — commandé
par un commutateur externe — la ligne télé-
phonique est commutée de I'appareil télé-
phonique sur I'hybride téléphonique.
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Fig. 1.2
Blockschaltbild des Telefon-Hybrid mit Relais-
Einheit

1.2

VARIANTEN

Es sind zwei Betriebsarten moglich:
1.21

Betrieb mit Europakarte “TELEFON-HYBRID
1.915.760—81/764""

Block diagram telephone hybrid and relay unit.

1.2
VERSIONS

Two modes of operation are possible:

1.21

Operation with a single board (standard
European size) “TELEPHONE HYBRID
1.915.760-81/764"

Schéma bloc de I'hybride téléphonique avec
unité de relais.

1.2
VARIANTES

Deux modes d’applications sont possibles:
1.2.1

Application avec carte européenne “HYBRIDE-
TELEPHONIQUE 1.915.760-81/764""

TELEPHONE LINE

SINGLE BOARD

CHANGE - OVER SWITCH
TELEPHONE SET /MIXING CONSOLE

TELEPHONE HYBRID
1.915.760/764

MIXING CONSOLE

Fig. 1.3

06.82
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Die Verbindung wird (ber den Telefonapparat
aufgenommen. Nach dem Umschalten auf das
Mischpult wird der Haltestrom flr das Teilneh-
merrelais durch einen Widerstand auf der Hybrid-
karte aufgebracht.

1.2.2

Betrieb mit den Europakarten
“TELEFON-HYBRID 1.915.760-81/764 und
"DUAL RELAY UNIT 1.915.762-81":

Falls ein Anruf — statt auf den Telefonapparat —
direkt auf den Hybrid geschaltet werden soll,
wird der Anzugstrom fiir das Amtsrelais durch
die Drossel auf der Relais-Einheit aufgebracht.
Mit Hilfe des Relais kann die Umschaltung der
Amtsleitung vom Telefonapparat auf den Tele-
fonhybrid ferngesteuert vorgenommen werden.
Eine zusatzliche elektronische Schaltung erlaubt
das Vorabgleichen der Telefonleitung.

The telephone set is used to establish a tele-
phone connection (call). After switching over
to the mixing console, the holding current for
the subscriber’s relay is delivered by a resistor
on the hybrid board.

122

Operation with two single board (standard
European size) *“ TELEPHONE HYBRID
1.915.760-81/764"" and “DUAL RELAY UNIT
1.915.762-81"

If a phone call is being picked up directly by
the hybrid, the starting current for the sub-
scriber’s relay is delivered by a choke on the
relay unit. The relay allows to switch-over the
telephone line from the telephone set to the
hybrid remotely.

An additional circuit allows to preadjust the
hybrid to the telephone line.

La communication est prise en charge via
|"appareil téléphonique. Apres commutation sur
le pupitre de mélange, le courant de maintien
pour le relais d'abonné est fourni par une
résistance sur la carte de |'hybride.

1.2.2

Application avec les cartes européennes
“HYBRIDE TELEPHONIQUE
1.915.760-81/764 et “UNITE DE RELAIS
DOUBLE 1.915.762-81""

Si un appel — au lieu d'étre commuté sur |'ap-
pareil téléphonique — doit directement étre
commuté sur I'hybride, le courant d'attraction
pour le relais de réseau est fourni par la bobine
sur 1'unité de relais. A I'aide du relais, la commu-
tation de la ligne réseau, de |'appareil téléphoni-
que sur I'hybride téléphonique, peut s'effectuer
de facon télécommandée.

Un circuit supplémentaire sert a la pré-ajustage
de la ligne téléphonique.

SINGLE BOARD

TELEPHONE LINE O

SINGLE BOARD
RELAY UNIT / CHOKE
1.915.762

TELEPHONE HYBRID
1.915.760/764

MIXING CONSOLE

Fig. 1.4
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1.3
BESTELL-INFORMATIONEN

1.3
ORDER INFORMATION

1.3
INFORMATIONS DE COMMANDE

Fig. 1.5
Bestell Nr. 75.700.89118

Die Einheit Nr. 75.700.89118 umfasst:

1 Rackrahmen 1.918.102

1 Telefon-Hybrid 1.915.760-81
1 Dual-Relais-Einheit 1.915.762-81
Bestell Nr. 75.700.89114:

1 Rackrahmen 1.918.102

1 Telefon-Hybrid 1.916.764

1 Dual-Relais-Einheit 1.915.762-81

05.82

Order no. 75.700.89118

The unit no. 75.700.89118 consists of:

1 card frame 1.918.102

1 telephone hybrid 1.915.760-81
1 dual relay unit 1.915.762-81
Order no. 75.700.89114:

1 card frame 1.918.102

1 telephone hybrid 1.915.764

1 dual relay unit 1.915.762-81

No de commande 75.700.89118

L'unité no 75.700.89118 comprend:
1 baie 1.918.102
1 hybride téléphonique 1.915.760-81
1 unité de relais double 1.915.762-81

No de commande 75.700.89114:

1 baie 1.918.102

1 hybride téléphonique 1.915.764

1 unité de relais double 1.915.762-81
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Fig. 1.0

Bestell Nr. 75.700.89228

Die Einheit Nr. 75.700.89228 umfasst:

1 Rackrahmen 1.918.102

2 Telefon-Hybride 1.915.760-81
1 Dual-Relais-Einheit 1.915.762-81
Bestell Nr. 75.700.89224:

1 Rackrahmen 1.918.102

2 Telefon-Hybride 1.915.764

1 Dual-Relais-Einheit 1.915.762-81

Der Telefonhybrid kann auch als einzelner Print
bezogen werden. Europakarte 100 x 160 mm
(Bauhohe (ber Print 25 mm):

1.915.760-81 fiir Normalausfihrung

1.915.764 fur Telefon-Hybrid mit Noise-Gate

1.915.764: Es handelt sich um eine von einem
Kunden gewiinschte Spezialversion.
Siehe Section 6/9

Die Dual-Relais-Einheit kann auch als einzelner
Print bezogen werden. Europakarte 100x 160 mm
(Bauhohe tber Print 30 mm):

1.915.762-81

05.82

Order no. 75.700.89228

The unit no. 75.700.89228 consists of:

10 110

1 s En 10
I Cara trame I.Ji1o.1UZ

2 telephone hybrids 1.915.760-81
1 dual relay unit 1.916.762-81
Order no. 75.700.89224:

1 card frame 1.918.102

2 telephone hybrides 1.9156.764

1 dual relay unit 1.915.762-81

The telephone hybrid isalso obtainable as a single

board of standard European size, 100 x 160 mm

(height above p.c.b. 256 mm):

1.915.760-81 normal version

1.915.764 automatic telephone hybrid with
noise gate

1.915.764: This is a special version as demanded
by a customer.
See Section 6/9

The dual relay unit ist also obtainable as a single
board of standard European size, 100 x 160 mm
(height above p.c.b. 30 mm):

1.915.762-81

No de commande 75.700.89228

L'unité no 75.700.89228 comprend:

1 baie 1.918.102
2 hybrides téléphoniques  1.915.760-81
1 unité de relais double 1.915.762-81

No de commande 75.700.89224:

1 baie 1.918.102
2 hybrides téléphoniques  1.915.764
1 unité de relais double 1.915.762-81

L'hybride téléphonique est également livrable

en tant que plaquette a circuit imprimé indivi-

duelle. Carte européenne 100 x 160 mm (hauteur

de montage sur plaquette a circuit imprimeé,

25 mm):

1.915.760-81 pour normale

1.915.764 pour hybride téléphonique avec
Noise-Gate

1.915.764: C’est une version spéciale, demandée
par un client.
Voir Section 6/9

L'unité de relais double est également livrable en
tant que plaquette a circuit imprimé individu-
elle. Carte européenne 100x 160 mm (hauteur
de montage sur plaquette a circuit imprimé,
30 mm):

1.915.762-81



STUDER

TELEPHONE HYBRID

SECTION 2/1

2. TECHNISCHE DATEN

2.1
HINWEISE

0dBu 20,775 Vg

0 VU # 1 mW an 600 Ohm, gemessen mit Sprache
nach ASA C 16.5.

Vorlauf (Lead) 8 dB

Speisung, stabilisiert:

+15V/33mA

SENDETEIL

Eingangspegel, einstellbar:
+6dBu...+15dBu

Eingangsimpedanz:

> 5kOhm

Eingangssymmetrie:

> 60dB

Eingang symmetrisch und erdfrei.
Bandpass im Sendeweg mit Nachbildung des
Frequenzganges einer Telefonkapsel:
300...3400 Hz (— 3dB), 12 dB/Oktave
Sendepegei:

— 13 VU bei 600 Ohm

Klirrfaktor:

<1%

23
EMPFANGSTEIL

Eingangspegel normal:

— 13 VU bei 600 Ohm

Maximaler Eingangspegel:

+3VU

Ausgangspegel, einstellbar:
+6dBu...+15dBu

Ausgang symmetrisch und erdfrei.
Ausgangsimpedanz:

< 50 Ohm

Last:

= 200 Ohm

Frequenzgang Bandpass:

300. .. 3400 Hz, (— 3 dB), 30 dB/Oktave
Eingebauter Rauschgenerator, Pegel einstellbar.
Klirrfaktor:

<1%

Begrenzer am Ausgang:

Einsatzpunkt (fix) bei ca. + 16 dBu
Einschwingzeit ca. 0,5 ms

Erholzeit (IEC 268-8) ca. 0,55

2. SPECIFICATIONS

2.1
NOTES

0dBu 2 0.775 Vg

0 VU #1 mW at 600 ohms measured with voice
(ASA C 16.5.42).

Lead 8 dB

Supply voltage, stabilized:

+15V/33 mA

2.2
TRANSMIT CIRCUIT

Input sensitivity, adjustable:
+6dBu...+15dBu

Input impedance:

> 5 kohms

Input symmetry:

> 60dB

Input balanced and floating.

Bandpass in transmit circuit simulating the
frequency response of a telephone capsule:
300...3400 Hz (— 3dB) 12 dB/octave
Transmit level:

— 13 VU at 600 ohms

Total harmonic distortion:

<1%

2.3
RECEIVE CIRCUIT

Input level, nominal:

— 13 VU at 600 ohms

Maximum input level:

+3VU

Output level, adjustable:
+6dBu...+15dBu

Output balanced and floating.

Output impedance:

< 50 ohms

Load:

= 200 ohms

Frequency response bandpass:
300...3400 Hz (— 3dB), 30 dB/octave
Built-in noise generator, level adjustable.
Total harmonic distortion:

<1%

Limiter on output:

Threshold fixed at approx. + 16 dBu
Attack time approx. 0.5 ms

Release time (IEC 268-8) approx. 0.5 s

2. CARACTERISTIQUES TECHNIQUES

2.1
REMARQUES

0dBu= 0,775 veff

0 VU = 1 mW dans 600 ohms mesuré selon
ASA C 16.5

Avance (lead) 8 dB

Tension d'alimentation stabilisée:

+15V/33 mA

2.2
CIRCUIT DE TRANSMISSION

Sensibilité d'entrée ajustable:
+6dBua+15dBu

Impédance d’entrée:

> 5 kohms

Symétrie d'entrée:

> 60dB

Entrée symétrique et flottante.

Filtre passe-bande dans le circuit de transmission
équivalent a la réponse en fréquence d’une
capsule téléphonique:

300 & 3400 Hz (—3 dB) chute de 12 dB/octave
Niveau de transmission:

—13 VU sur 600 ohms

Distorsion harmonique totale:

<1%

23
CIRCUIT RECEPTEUR

Niveau d’entrée nominal:

—13 VU sur 600 ohms

Niveau d’entrée max.:

+3VU

Sensibilité de sortie adjustable:
+6dBua+ 15dBU

Sortie symétrique et flottante.
Impédance de sortie:

<50 ohms

Impédance de charge:

=200 ohms

Réponse en fréquence:

300 a 3400 Hz (— 3 dB), 30 dB/octave
Générateur de bruit & niveau ajustable.
Distorsion harmonique totale:

<1%

Sortie sur limiteur:

Seuil fixé a environ + 16 dBu

Temps d’attaque 0,5 ms environ
Temps de recouvrement (IEC 268-8) 0,5 s env.
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Fig. 2.1
Pegeldiagramm des Telefon-Hybrid

24
HYBRID-TEIL

Ein-/Ausgang symmetrisch und erdfrei.
Priifspannung:

1kV

DC-Eingangs-/Ausgangsimpedanz:

1500 Ohm

Abgleichbereich R:

200 Ohm . .. 2000 Ohm

Abgleichbereich C:

0...01uF

Riickhdrdampfung Sinus (Ersatzlast):

> 40 dB

Riickhérdampfung weisses Rauschen (Ersatzlast):
>30dB

Rickhordampfung an einer Amtstelefonleitung,
je ‘nach Qualitdt der Leitung (gemessen mit
Sprache):

ca. 20 dB

Symmetrie:

> 60dB

Level diagram

2.4
HYBRID CIRCUIT

Input/output balanced and floating.

Test voltage:

1kV

DC input/output impedance:

1500 ohms

Balancing range R:

200 ohms . .. 2000 ohms

Balancing range C:

0...0.1uF

Sidetone attenuation, sine wave (dummy load):
> 40dB

Sidetone attenuation, white noise (dummy load):
> 30dB

Sidetone attenuation on a telephone exchange
line, depending on quality of line (measured
with speech):

approx. 20 dB

Symmetry:

> 60dB

Diagramme des niveaux de I'hybride téléphonique

24
CIRCUIT D’INSERT

Entrée/sortie symétrique et flottante.
Tension d'épreuve:

1kV

Impédance d’entré et de sortie DC:
1500 ohms

Plage de réglage en résistance pure:
200 a 2000 ohms

Plage de réglage en capacité:
0a0,1uF

Atténuation de réjection

signal sinusoidal (charge morte):

> 40dB

bruit blanc:

> 30dB

Atténuation de réjection sur une ligne quel-
conque (mesuré avec parole):

20 dB environ

Symétrie:

> 60dB
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Der Abgleich wird durch das Sprechersignal im

Sendeteil gesteuert. Einsatzpunkt einstellbar.
Bereich:

0...—25dB

Nachi neuesien Empleniungen ist der Norni-

nalpegel der Telefonleitung — 13 VU + 3 VU an
600 Ohm.

Das Nebensprechen zwischen Telefonleitungen
kann — 80 VU betragen.
Privatgesprache soll das Nebensprechen vom
Gerauschpegel Uberdeckt werden. Zu diesem

Zweck ist ein Rauschgenerator eingebaut.

T Qakiits Ao
Luin OLIIUIL uaer

25
RACK-EINSCHUB 19"

Der Rack-Einschub ist fir folgende Maximalbe-
stiickung ausgelegt:

2 Telefon-Hybrid 1.915.760-81
oder 1.9156.764
1 Dual-Relais-Einheit 1.916.762-81

Im Rack-Einschub ist das Netzteil integriert:

I’\V'Clldlllydllg.

100, 120, 140, 200, 220, 240 V ~. Einstellung
der Netzspannung mit Spannungswahler.
Netzsicherung fir 100 ... 140 V:

400 mA (trage)

Netzsicherung fiir 200 . . . 240 V:

200 mA (trage)

Speisung:

Audin+ 15\ OK A
AUGICX 1OV, U0 A

Signalisierung 24 V, 0,2 A

Die Audioausgange sind auf XLR-Stecker
(CANNON) geflhrt:

Eingang: Buchse

Ausgang: Stecker

Die Telefon-Eingange und Ausgdnge sind auf
Strips geflihrt.

Fur die Fernsteuerung der Relais wird ein 15-

poliger Cannon-Stecker des Typs D eingesetzt.

Matching is controlled by the speaker signal
in the transmit circuit. Threshold adjustable.
Range:

0...—25dB

The mousi recent recommendations are that the
nominal level should be —13VUz+ 3 VU at
600 ohms.
Crosstalk between telephone lines can be
— 80 VU. As a safeguard of privacy, the cross-
talk must be masked by the noise level. A noise
generator is provided to meet these require-
ments.

25
CARD FRAME (19" RACK MODULE)

The 19" rack module has space for the follow-
ing circuit boards:

2 telephone hybrids 1.915.760-81
or 1.915.764
1 dual relay unit 1.915.762-81

The power supply is integrated into the 19"

framn:-
aiie.

Power input:

100, 120, 140, 200, 220, 240 VAC. The mains
voltage can be set by means of a voltage selector.
Primary power fuse for 100 ... 140 V:
400 mA (slow blow)

Primary power fuse for 200 . . . 240 V:

200 mA (slow blow)

Sunnly voltaces:
SUpply voitages:

Audio+ 15V, 05 A
Signalling 24 V, 0.2 A

The audio outputs are taken to XLR (CANNON)
connectors:

Input female

Output male

The telephone inputs and outputs are wired to
terminal strips.

A D-type Cannon 15 pin connector is provided
for the remote control of the relays.

Adaptation controlée par le signal modulé dans
le circuit de transmission. Seuil ajustable, plage
de variation:
Oa—25dB

D’aprés ies normes ies pius récentes le niveau
ligne nominal devrait étre de — 13+ 3 VU sur
600 ohms. Diaphonie entre des lignes télépho-
niques: — 80 VU. Pour la garantie du secret des
communications, le niveau de diaphonie doit
se situer au dessous du niveau de bruit. Un géné-
rateur de bruit est fourni dans ce but.

25
CHASSIS EMBROCHABLE 19”

Le chéssis embrochable est concu pour I'équipe-
ment maximal suivant:

2 hybrides téléphoniques 1.915.760-81
Ot 1.915.764
1 unité a relais double 1.915.762-81

Le bloc d'alimentation est incorporé au chassis

nmhrachabla:
cmoroCniasic.

Entrée secteur:

100, 120, 140, 200, 220, 240 V alternatif. Choix
de la tension de secteur par sélecteur de tension.
Fusible secteur pour 100 ... 140 V:

400 mA (temporisé)

Fusible secteur pour 200 . .. 240 V:

200 mA (temporisé)

mantatin

Alimentation:
audio+ 15V, 06 A
Signalisation 24 V, 0,2 A

Les sorties audio sont conduites sur des connec-
teurs XLR (cannon):

Entrée: connecteur femelle

Sortie: connecteur méle

Les entrées et sorties téléphoniques sont con-
duites sur des barrettes.

Pour la télécommande des relais, un connecteur
a 15 poles de type D est utilisé.
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ABMESSUNGEN DIMENSIONS DIMENSIONS
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Fig. 2.2

Gewicht: Weight: Poids:

ca. 5,4 kg (Maximalbestiickung) approx. 5.4 kg (fully equipped) env. 5,4 kg (équipement maximal)
approx. 4 kg (card frame) env. 4 kg (chassis embrochable)

ca. 4 kg (Rack-Einschub)
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3. INSTALLATION DES TELEFON-HYBRID

3.HOW TO INSTALL THE TELEPHONE

3. INSTALLATION DE L'HYBRIDE

HYBRID TELEPHONIQUE
) ' | -
DUAL RELAY UNIT l TELEPHONE HYBRID | TELEPHONE HYBRID
°o®0O ollo A
D) 1.916.762 ! 1.915.760/764 il 1.915.760/764 o
Fig. 3.1
Vorderansicht Front view Vue de face

Die Frontplatte ist zweiteilig:
— Abdeckung der Europa-Karten
— Abdeckung des Spannungswahlers

3.1
WAHL DER NETZ-SPANNUNG

— Front-Abdeckung l6sen

— Gewlinschte Netzspannung einstellen:

100...240V
— Netzsicherung kontrollieren:
100 ... 140 V: 400 mA trage
200 . ..240 V: 200 mA tréage
— Front-Abdeckung wieder befestigen

The front cover is bipartite:
— cover for the p.c. boards
— cover for the voltage selector

3.1

ADAPTATION TO THE MAINS VOLTAGE

— remove front cover

— adjust voltage selector:

100...240V

— check primary power fuse:
100... 140V : 400 mA (slow blow)
200...240V : 200 mA (slow blow)

— refix front cover

Le panneau frontal est constitué de deux parties:

— cache des cartes européennes
— cache du sélecteur de tension

3.1
CHOIX DE LA TENSION D’ENTREE

— déposer le cache frontal

— choisir la tension de secteur souhaitée:
100...240V

— contrdler le fusible secteur:
100 ... 140 V: 400 mA (temporisé)
200 ... 240 V: 200 mA (temporisé)

— reposer le cache frontal

3.2 3.2 3.2
STECKER CONNECTORS CONNECTEURS
TEL. HYBRID TEL. HYBRID
"‘!" TEL. LINE
OUTPUT INPUT =) @ & OUTPUT INPUT MAINS
© 5 € 11
TO FROM TO FROM 2 0 2
MIXING CONSOLE | MIXING CONSOLE e
TEL. REM. 2 100....... 240 VAC
Fig. 3.2

Riickansicht

06.82

Back view

Vue antérieure
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3.21

Netzstecker
Nr. 1 Phase
Nr.2 Erde

Nr.3 Null-Leiter

3.2.2
Audio-Stecker

EiNGANG
INPUT

AN
2{ijlo o 1 — 1EC26812

Fig. 3.4

Eingang (weiblich)
Input (female)
Entrée (femelle)

Nr. 1 Audio-Masse L

Nr.2 A-Leitung (heiss)
Nr.3 B-Leitung (kalt)

3.23
Signalisierung/ Fernsteuerung

06.82

3.21
Mains connector

Fig. 3.3
No. 1 live
No.2 ground

No. 3 neutral

3.2.2
Audio connectors

No. 1 audio ground 1
No. 2 line A (live)
No.3 line B

3.23
Signalling/remote control

REM. CONTR. INDIC ;
—
—-l::l—FT‘—|
0000 &® )

TEL 0|0 O O O
REM. 1 ov L &
TEL. REM. 2

Fig. 3.6

15 poliger Stecker Typ D
15-pin connector type D
Connecteur 15 pbles type D

3.2.1
Connecteur secteur

No 1 phase
No 2 terre
No 3 ligne neutre

3.2.2
Connecteur audio

AUSGANG
OUTPUT

>

1 ® o 2 =— |EC26812
®

S—r

3

Fig. 3.5

Ausgang (méannlich)
Output (male)
Sortie (méle)

No 1 masse audio 1
No 2 ligne A (point chaud)
No 3 ligne B

3.23
Signalisation /télécommande
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3.3
ANWENDUNGSBEISPIELE

3.3
APPLICATION EXAMPLES

e

Tel. Line

|
t\M_T #——— 110/220V

)
StuderTe\ Hybrid i Remote
[}

Control

r
I
I

Output Input [ Studio Line
Recewed Speaker
Signal Signal

Foldback

Master

I

Mixing Console

- - - ; - N

Fig. 3.7
Anwendungsbeispiel mit dem Hybrid

Example with one hybrid

33
EXEMPLES D’APPLICATION

Exemple d'application avec un hybride
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= Tel Line =\ Tel. Line
)= o Y=
e (&
i ‘_u .‘O—J +—~— 110/220V
i Studer Tel. Hybrid , ggm?ﬂ
— H [ i
Output Input Output Input Studio Line
- - - - G+ s+ -]
Received Speaker Speaker
Signal Signal Signal

f

T | l
!_' ']{_n?uh i _W;T/— npute ?/ _Inpm —I— ) ;if
| | 5 A :

Mixing Console _J

/ '

4:_1
f

Foldback
+ Master

Fig. 3.8
Anwendungsbeispiel mit zwei Hybriden Example with two hybrids Exemple d'application avec deux hybrides


robis
Notiz
Accepted festgelegt von robis

robis
Notiz
Rejected festgelegt von robis

robis
Linien

robis
Linien
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4. FUNKTIONSBESCHREIBUNG, EINMESSEN

4.1
BESCHREIBUNG DES BLOCKSCHALT-
BILDES

Das Grundprinzip des Telefon-Hybrids basiert
auf der bekannten Briickenschaltung:

4. FUNCTION DESCRIPTION, LINE UP

4.1
DESCRIPTION OF THE BLOCK DIAGRAM

The working principle is based on the well
known bridge circuit.

— O ——

TEL.
LINE

lw}

Fig. 4.1

Die Briickenschaltung wird abgeglichen bis die
Bedingung
Rx = Ra

erfillt ist. Wird nun an den Eingang der Briicke
(A — B) eine Spannung angelegt, ist die Span-
nung zwischen den Punkten C — D = 0 Volt.

Die an R 5 anliegende Spannung ist dann gegen-
Uber der Eingangsspannung um 6 dB abge-
schwacht.

Eine an die Telefonleitung (R ) angelegte Span-
nung erscheint am Ausgang (C — D).

Ry wird im STUDER Telefon-Hybrid automa-
tisch abgeglichen. An Stelle eines Voltmeters
VM 1 wird der Eingang eines Operationsver-
starkers angeschlossen (C — D).

Wird am Eingang (INPUT) eine Spannung ange-
legt, erscheint bei der noch nicht abgeglichenen
Briicke am Punkt F (Fig. 4.2) ein Fehlersignal.

05.82

The resistor Ry is adjustable and has to be
varied until the condition

Rx = Ra

is fulfilled. Under this balanced condition if
any voltage is applied to the input of the bridge
(A —B), there will be no voltage between
C—D(C—D=0volts).

The voltage on R is then 6 dB lower than the
voltage applied to the input.

However a voltage supplied from the telephone
line (R 5) appears at the output (C — D).

In the STUDER telephone hybrid the adjust-
ment of the resistor Ry is done automatically.
The voltmeter VM 1 is replaced by the input
of an op amp (C — D).

With the bridge not properly balanced a signal
applied to the input produces an error signal at
the output F of the op amp (fig. 4.2).

4. DESCRIPTION DE FONCTION,
ETALONNAGE

4.1
DESCRIPTION DU SCHEMA-BLOC

L'hybride téléphonique repose sur le principe
connu du circuit en pont:

Le circuit en pont est équilibré jusqu'a ce que la
condition

RX = RA
soit remplie. Dés lors qu‘une tension est appli-
quée a I'entrée du pont (A — B), la tension entre
les points C — D = 0 volt.
La tension présente en R est alors affaiblie de
6 dB par rapport a la tension d’entrée.

Une tension appliquée a la ligne téléphonique
est présente a la sortie (C — D).

Ry est équilibré automatiquement dans
I'hybride téléphonique STUDER. A lieu d'un
voltmetre VM 1, l'entrée d'un amplificateur
opérationnel est raccordé (C — D).

Si une tension est appliquée & I'entrée (INPUT),
un signal d’erreur apparaft au point F (fig. 4.2)
du pont pas encore équilibré.
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A S R
+15V [
BW  300...3400Hz 1 R
> Filter 3; s | I L TEL.
A iy :( % LINE
' 1 ] /1 o >
L L Clipper |
Limiter BW ADnlqﬁ' |
ERH I Jra — A T F - é .
oureor | 316 NF ~N ‘7 L1
at  300..3400Hz !
' +16 dBu 30 dB/Oct '
A $’ _Z
ﬁ 1= 7
| Reference 1 '
Det.
| . i
N(‘)u\se -90° L TError | '
| - P
Reference | Det.
' 4 Error :
L. - . . . . . N B R . .
Fig. 4.2

Blockschaltbild des Telefon-Hybrid

Mit einer Phasenvergleichs-Schaltung wird aus
dem Eingangssignal und dem Fehlersignal ein
Signal gebildet, das einen "‘elektronischen Wider-
stand’’ so lange abgleicht, bis das Fehlersignal
ein Minimum erreicht.

Aus dem um 90° verschobenen Eingangssignal
und dem Fehlersignal wird in einer zweiten
Phasenvergleichs-Schaltung ein weiteres Signal
gebildet, das einen "‘elektronischen Kondensator”
so lange abgleicht, bis das Fehlersignal ein Mini-
mum erreicht.

Damit sind Real- und Imaginarteil der Bricke
(Ry) denjenigen der Telefonleitung (R ) ange-
glichen. Bei fehlendem Eingangssignal bleibt der
letzte Abgleich gespeichert.

Das Sendesignal (INPUT-TELEPHONE LINE)
wird in einem Eingangstransformator symme-
triert. Ein Abschwacher (SEND) erlaubt die An-
passung an den gewahlten Leitungspegel. Ein
Bandpass (12 dB/Oktave) beschneidet den Fre-
quenzgang auf die fir Telefonibertragung
benodtigte Bandbreite und bewirkt damit die
Nachbildung des Frequenzganges einer Telefon-
kapsel. Ein Diodenbegrenzer begrenzt das
Ausgangssignal auf 3 V. Das Ausgangssignal
gelangt Uber den Leitungsibertrager auf die
Telefonleitung.

06.82

Block diagram of the telephone hybrid

A phase comparator circuit processes both the
input and the error signals and produces a signal
changing an "‘electronic resistor’” until the error
signal reaches a minimum.

A second phase comparator circuit processes the
—90° phase shifted input signal and the error
signal and produces a further signal changing an
"electronic capacitor’’ until the error signal rea-
ches a minimum.,

In this way the real and imaginary components
(RX) of the bridge approximate to these of the
telephone line (RA).

If no input signal is applied the circuit memo-
rizes the last measured values.

The signal (INPUT — TELEPHONE LINE) is fed
through a balancing transformer to the first
stage. An adjustable resistor (SEND) allows the
adaptation to the selected line level. A band-
pass filter (12 dB/octave) limits the frequency
response to the bandwidth of a telephone trans-
mission therefore providing the characteristic of
a carbon microphone. A diode clipper limits
the output signal to 3 Vp_p. The output signal is
then fed to the telephone line via the line trans-
former.

Schéma-bloc de I'hybride téléphonique

A l'aide d’un circuit de comparaison de phase,
le signal d’entrée et le signal d’erreur donnent un
signal qui modifie une “resistance électronique”’
jusqu'a ce que le signal d'erreur atteint un niveau
minimum.

Dans un deuxiéme circuit de comparaison de
phase, le signal d'entrée, décalé de 90° et le
signal d’erreur, donnent un nouveau signal qui
modifie un “‘condensateur électronique’ jusqu’a
ce que le signal d’erreur atteint un niveau mini-
mum. Ainsi, les parties réelle et imaginaire du
pont (Ry) sont assimilées a celles de la ligne
téléphonique (R p).

En cas d'absence d'un signal d'entrée, la der-
niere compensation reste mémorisée.

Le signal d'émission (INPUT — TELEPHONE
LINE) est équilibré dans un transformateur
d'entrée. Un atténuateur (SEND) permet |'adapt-
ation au niveau de ligne choisi. Un filtre passe-
bande (12 dB/octave) limite la réponse en fré-
quence a la largeur de bande nécessaire pour la
transmission téléphonique et il en résulte la
simulation de la réponse en fréquence d’une cap-
sule téléphonique. Un limiteur & diodes borne
le signal de sortie a 3 V.. Le signal de sortie
est conduit sur la ligne téléphonique via le trans-
lateur de ligne.
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Das Empfangssignal (TELEPHONE LINE-OUT-
PUT) durchlauft in entgegengesetzter Richtung
zuerst den Leitungslbertrager und wird in einem
steilflankigen (30 dB/Oktave) Bandpassfilter von
unerwiinschten Signalen — Zahlimpulse, Steue-
rungsimpulse etc. — befreit.

Ein Begrenzer schitzt die nachfolgenden Stufen
vor Ubersteuerung bei zu hohen Signalen. Mit
dem Abschwéacher (RETURN) wird der Studio-
Leitungspegel eingestellt. Das Ausgangssignal
wird in einem Leitungsverstarker verstarkt und
Uber einen Transformator auf den Ausgangs-
stecker gefiihrt.

4.2
EINMESSEN

Falls vom Kunden nicht anders spezifiziert, wird
der Telefon-Hybrid vom Herstellerwerk auf den
internationalen Telefon- Leitungspegel von — 13
VU und einen Studio- Leitungspegel von + 6 dBu
eingestellt.

Eine Anleitung zum Umpegeln des Hybrids ist
im Abschnitt 4.2.2 zu finden.

0dBu 2 0,775 Vgt

0 VU 21 mW an 600 Ohm, Eichung mit Sinussi-
gnal. Gemass PTT-Vorschriften wird der Sprech-
pegel mit einem VU-Meter nach ASA C 16.5
gemessen. Vorlauf (Lead) 8 dB gegeniber Sinus-
signal.— 13 VU entsprechen also — 5 dBu.

421
Initialabgleich der Telefonleitung

Der Telefon-Hybrid regelt den R- und C-Anteil
der Telefonleitung aus. Dies ist der Hauptanteil
der Leitungsnachbildung. Es kénnen jedoch
auch induktive Anteile, von Relais und Transfor-
matoren herrithrend, auftreten. Da der Hybrid
normalerweise immer auf die gleiche Zentrale
(Amt) aufgeschaltet ist, kann durch einen Vor-
abgleich enventuell eine bessere Nachbildung
und damit eine grossere Rickhordampfung er-
zielt werden.

Abgleichvorgang

Telefon-Hybrid geméss Kapitel 3 anschliessen
und eine gute Amtsverbindung herstellen (nicht
Hauszentrale!). Den Telefonhorer der Partner-
station mit Tlchern schalldicht umwickeln oder
das Telefon durch eine 600 Ohm-Ersatzlast
nachbilden.

The receiving signal (TELEPHONE LINE —
OUTPUT) passes through the line transformer
to a high order band-pass filter (30 dB/octave)
where all unwanted signals — counting pulses,
control pulses etc. — are attenuated.

To prevent overloading of the following stages
a limiter is provided. An adjustable resistor
(RETURN) allows to adjust the output signal to
the studio line level. After the line amplifier the
signal passes an output transformer and is fed
to the output connector.

4.2
LINE UP

Unless otherwise requested by the customer, the
telephone hybrid is normally factory-aligned to
the international standard telephone level of
— 13 VU and a studio line level of + 6 dBu.

An instruction for realignment to other levels
is provided in section 4.2.2

0dBu20.775 Vs

0 VU =21 mW in 600 ohms (sine wave).
According to telephone network regulations the
speech level is measured with a VU meter, built
according to ASA standard C 16.5. Lead 8 dB
compared to sine wave. — 13 VU correspond to
— 5dBu.

4.2.1
Preadjustment of the telephone line

The telephone hybrid compensates for the R-
and C-components of the telephone line. These
are the main components of the line. However
there can be inductive components too, origi-
nating in relays and transformers. Since the
hybrid is normally always connected to the same
telephone exchange, preadjustment will provide
a better sidetone attenuation due to a more
accurate adjustment of the bridge.

Preadjustment procedure

Connect the hybrid as seen in section 3 and
establish a good telephone connection via the
main exchange (not the private exchange!). To
prevent the pickup of sound by the other sta-
tion, wrap its handset with clothes or replace
the telephone by a 600 ohm load.

Le signal de réception (TELEPHONE LINE —
OUTPUT) parcourt en sens opposé, d'abord le
translateur de ligne et est ensuite dépouillé de
signaux indésirables — impulsions de commande,
etc. — dans un filtre passe-bande a pente raide
(30 dB/octave).

Un limiteur protege les étages consécutifs de la
surmodulation en cas de signaux de niveau trop
élevé. L'atténuateur (RETURN) permet de régler
le niveau de ligne studio.

Le signal de sortie est amplifié dans un ampli-
ficateur de ligne et conduit sur le connecteur de
sortie via un transformateur.

4.2
ETALONNAGE

Sauf spécification contraire du client, I'hybride
téléphonique est réglé d'usine au niveau de ligne
téléphonique de — 13 VU et a un niveau de ligne
studio de + 6.

Des instructions pour le changement de niveau
de i‘hybride se trouvent au paragraphe 4.2.2

0dBu= 0,775 Veff

0 VU =1 mW sur 600 ohms, étalonnage avec son
sinusoidal. Selon norme PTT, le niveau de parole
est mesuré a l'aide d'un VU-metre d'apres
ASA C 16.5. Avance (Lead) de 8 dB par rapport
au son sinusoidal. — 13 VU correspond donc a
— b dBu.

4.21
Equilibrage initial de la ligne téléphonique

L'hybride téléphonique regle jusqu'a pleine
puissance, les proportions R et C de la ligne
téléphonique. Ceci constitue la majeure partie
du montage équivalent. Des proportions in-
ductives, en provenance de relais et de trans-
formateurs, peuvent cependant aussi se présenter.
Etant donné que normalement I'hybride est
toujours branché sur le méme central (public),
un meilleur montage équivalent (simulation de
ligne) et partant un plus grand affaiblissement du
signal local, peuvent étre obtenus par une
pré-ajustage.

Procédé d’équilibrage

Connecter I'hybride téléphonique selon le
chapitre 3 et établir une bonne communication
de réseau (pas de central d'abonné). Insonoriser
le combiné de la station opposée en |'envelop-
pant de chiffons ou en remplacant la station
par une charge équivalente de 600 ohms.
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1. Methode:

Ein Sprachprogramm auf den Eingang (INPUT)
des Hybrids geben.

Am Anzeige-Instrument des Mischpults den
Hybrid-Ausgang (OUTPUT) beobachten und
gleichzeitig das Programm iber einen parallelge-
schalteten Kopfhorer abhoren.,

Durch Verandern der beiden Trimmpotentio-
meter auf der Relais-Einheit die maximale
Unterdriickung (Ruckhordampfung) einstellen.

2. Methode:

Kontrolle des Frequenzganges des unterdrickten
Signals (langsamer Sweep verwenden).

Falls eine Uberhohung sichtbar ist, die beiden
Trimmpotentiometer abgleichen bis der Fre-
quenzgang moglichst flach ist. Uberhohungen
sind meistens zwischen 400 und 600 Hz zu
beobachten. Uberpriifung der Rickhérdampfung
nach Methode 1.

Falls durch diese Einstellungen keine Verbes-
serung erzielt werden kann, sind beide Trimm-
potentiometer auf OFF zu drehen.

1st method:

Apply a speech program to the hybrid INPUT
and monitor the hybrid OUTPUT on the main
monitor meter of the mixing console. Connect
headphones in parallel and monitor as well.

Seek maximum sidetone attenuation by varying
both adjustable resistors of the dual relay unit.

1
@ R17
Ol ore
P
I 5
© [t
= <6 R20 <
- - P
o OFF g
=
(@]
(&)
x>
Q)/ RZ1
= ]
L OFF 2
> E
> 2 =
% z
.
w @ R24 J
-
I OFF
-]
(=)
1}

Fig. 4.3

2nd method:

Check the frequency response of the attenuated
return signal. Use a slow sweep generator.
Adjust for flat response by means of the two
adjustable resistors of the dual relay unit. Mostly
the response peak will be between 400 and
600 Hz. Check the resulting sidetone attenuation
with the first method.

If no improvement can be reached, turn both
adjustable resistors to OFF position.

1re méthode:

Brancher un programme de parole sur l'entrée
(INPUT) de I'hybride.

Observer la sortie de I'nybride (OUTPUT) sur
I"indicateur du pupitre de mélange et écouter en
méme temps le programme via un casque d'écou-
te connecté en parallgle. En modifiant les deux
potentiometres réglables sur I'unité de relais,
chercher !"affaiblissement maximal (atténuation
de réjection).

2e méthode:

Controle de la réponse en fréquence du signal
atténué (utiliser une vitesse de wobbulation
lente).

Si une surélévation est observée, équilibrer les
deux potentiometres réglables jusqu’a ce que la
réponse en fréquence soit aussi plate que pos-
sible. Les surélévations sont observées le plus
souvent entre 400 et 600 Hz. Vérification de
|"attenuation de réjection selon méthode 1.

Si aucune amélioration n’est obtenue par ces
réglages, tourner les deux potentiométres
réglables sur OFF.
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4.2.2 4.2.2 4.2.2
Umpegeln Realignment Changement de niveau
|
1TkHz
INPUT O
N 5
600 R
R; < 200 R VM1 g
TEL. -
LINE (/‘\) y
N 6
G2 w NOISE
1kHz A z O r2
OUTPUT R; _ @
VM2 @* B @ o T THRESHOLD
— % O Res
R; > 2k (R+R;=600) Z ||| reTuan
gl o re
SEND
O R3
REMOTE
CONTROL 1}

Fig. 4.4

1. Studio-Leitungspegel (Bereich +6 ...+ 16
dBu) mit Generator G1 einstellen. Pegel des
Generators G2 auf Null.

Trimmpotentiometer R3 (SEND) so einstellen,
dass der Pegel auf der Telefonleitung (VM1)
— B dBu erreicht.

2. Pegel des Generators G1 auf Null drehen. Mit
Generator G2 — 5 dBu einstellen (an VM1). Mit
Trimmpotentiometer R34 (RETURN) den Pegel
am Ausgang (VM2) auf Studio-Leitungspegel
einstellen.

1. Adjust generator G1 to the studio line level
between +6 and + 15 dBu. Level of generator
G2 set to zero. Adjust the telephone line level
by means of the adjustable resistor R3 (SEND)
to — 5 dBu (on VM1).

2. Turn level of generator G1 to zero. Adjust
generator G2 to —5 at the telephone line
(VM1). Adjust the hybrid OUTPUT (VM2) to
studio line level by means of adjustable resistor
R34 (RETURN).

Fig. 4.5

1. Régler le niveau de ligne studio (domaine
+ 6 ...+ 15 dB) avec le générateur G1. Niveau
du générateur 2 a zéro.

Régler le potentiométre réglable R3 (SEND) de
facon que le niveau sur la ligne téléphonique
(VM1) atteigne — 5 dBu.

2. Amener le niveau du générateur G1 a zéro.
Avec le générateur G2, régler —5dBu (sur
(VM1). Avec le potentiomeétre réglable R34
(RETURN), faire correspondre le niveau a la sor-
tie (VM2) a celui de la ligne studio.
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Bemerkung:

Die angegebene Reihenfolge muss unbedingt ein-
gehalten werden, da der Hybrid mit der ersten
Einstellung auf die 600 Ohm-Leitungsimpe-
danz abgeglichen wird. Der telefonseitige Strom-
kreis darf keinesfalls gedffnet oder kurzgeschlos-
sen werden.

3. Der Einsatzpunkt fir den automatischen
Abgleich wird vom Herstellerwerk auf 15 dB
unter dem Studiopegel eingestellt. Falls ein an-
derer Einsatzpunkt gewlnscht wird, kann
die Einstellung mit dem Trimmpotentiometer 3
(THRESHOLD) vorgenommen werden.

4. Gemass Postbestimmungen darf ein Neben-
sprechen von — 80 VU auf der Telefonleitung
nicht mehr verstandlich sein. Um dies zu errei-
chen, Gberdeckt ein eingebauter Rauschgenerator
das Nebensprechen. Vom Herstellerwerk wird
ein Rauschabstand von 67 dB (80 VU — 13 VU)
eingestellt. Sollte dies den jeweiligen Postbe-
stimmungen nicht entsprechen, kann der Rausch-
abstand mit dem Trimmpotentiometer 4
(NOISE) eingestellt werden.

Note:

The sequence of the adjustment is very impor-
tant because the first calibration matches the
hybrid to the 600 ohms line impedance. Do not
open or short circuit the telephone line during
the adjustment.

3. The beginning of the automatic matching
process is factory-aligned to 15 dB below studio
line level. This working point can be varied by
means of the adjustable resistor 3 (THRESH-
OoLD).

4. Telephone network regulations demand that
crosstalk of — 80 VU at the output of the tele-
phone hybrid must not be understandable. To
meet that requirement a built-in noise generator
is factory-aligned to — 67 dB (80 VU — 13 VU).
If other regulations require a different noise
level, adjustable resistor 4 (NOISE) has to be
varied.

Remarque:

L'ordre indiqué doit absolument étre respects,
car I'hybride est équilibré avec le premier réglage
par rapport a I'impédance de ligne de 600 ohms.
Le circuit du coté téléphonique ne doit en aucun
cas étre interrompu ou court-circuité.

3. Le seuil de fonctionnement pour I'équilibrage
automatique est réglé d'usine a 15 dB en-
dessous du niveau de studio. Si un autre seuil
de fonctionnement est souhaité, le réglage peut
étre effectué a l'aide du potentiometre réglable
3 (THRESHOLD).

4. Selon spécifications PTT, une diaphonie de
— 80 VU a la ligne téléphonique ne doit plus
étre intelligible. Pour vy arriver, un générateur de
bruit incorporé couvre la diaphonie. Un rapport
signal/bruit de 67 dB (80 VU — 13 VU) est
réglé d'usine. Si ce réglage ne correspondait
pas aux spécifications PTT en vigueur, le rapport
signal /bruit peut étre réglé a l'aide du potentio-
métre réglable 4 (NOISE).



STUDER

TELEPHONE HYBRID

SECTION 5/1

5. SERVICE ANLEITUNG

5.1
STROMVERSORGUNG

Das Netzgerat 1.918.099-81 ist im Rack-Ein-
schub 1.918.102 eingebaut.

5.1.1
Technische Daten:

Netzeingang:

100, 120, 140, 200, 220, 240 V, 50 . . . 60 Hz
Netzsicherung, 100 ... 140 V:
400 mA trage

Netzsicherung, 200 . .. 240 V:
200 mA trage
Sekundarsicherungen:

2 x 1A trage
Speisespannungen:

Audio+ 15V, 0,56 A
Signalisation + 24V, 0,2 A

5. SERVICE INSTRUCTIONS

5.1
POWER SUPPLY

The mains power supply 1.918.099-81 is built-
in into the 19" frame 1.918.102.

5.1.1
Specifications

Power input:

100, 120, 140, 200, 220, 240 V, 50 ... 60 Hz
Primary power fuse, 100 ... 140 V:
400 mA (slow blow)

Primary power fuse, 200 . .. 240 V:
200 mA (slow blow)

Secondary fuses:

2 x 1A (slow blow)

Supply voltages:

Audio+ 15V, 0.5 A

Signailing + 24 V, 0.2 A

110V / 220V AC

O +15v
O ov
= O —15v

Fig. 5.1

5.1.2
Wahl der Eingangsspannung

— Frontabdeckung, linker Teil, [6sen
— gewiinschte Netzspannung einstellen
— Netzsicherung kontrollieren

— Frontabdeckung wieder befestigen

5.1.3
Sekundarsicherungen ersetzen

— Gehausedeckel abschrauben (6 Schrauben)
— Sicherungen 1A trage einsetzen

5.1.2
Adaptation to the mains voltage

— remove front cover

— adjust voltage selector

— check primary power fuse
— refix front cover

5.1.3
Replacement of secondary fuses

— remove frame cover (undo 6 screws)
— change fuses 1A (slow blow)

5. INSTRUCTIONS DE SERVICE

5.1
ALIMENTATION

Le bloc-secteur 1.918.99-81 est incorporé au
chéassis embrochable 1.918.102.

5.1.1
Caractéristiques techniques:

Entrée secteur:

100, 120, 140, 200, 220, 240 V, 50 . . . 60 Hz
Fusible secteur, 100 ... 140 V:
400 mA (temporisé)

Fusible secteur, 200 . .. 240 V:
200 mA (temporisé)

Fusibles secondaires:

2 x 1A (temporise)

Tensions d'alimentation:
audio* 15V, 0,56 A
Signalisation + 24 V,0,2 A

5.1.2
Choix de la tension d'entrée

— déposer le cache frontal, partie gauche

— choisir la tension d’alimentation souhaitée
— controdler le fusible secteur

— reposer le cache frontal

5.1.3
Remplacement des fusibles secondaires

— dévisser le couvercle du boftier (6 vis)
— remplacer les fusibles 1A (temporisé)
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1

/
'_| |
GROUND
. e
CASE
O Ve
:l 78M15 JUMPER ow\/
+15V oO—
ov moD ¢

j 78M15 POWER SUPPLY
+16V

/

1A(SB)
" FUSE
Fig. 5.2
5.1.4 5.1.4 5.1.4
Netzkontrollampe ersetzen Replacement of power indication lamp Remplacement de la lampe-témoin
d’alimentation
— Am Netzschalter die rote Kalotte abziehen  — remove red cap of the power switch
— Lampe auswechseln (36 V, EAQ) — change lamp (36 V, EAO) — retirer la calotte rouge de l'interrupteur
principal
— remplacer la lampe (36 V, EAQ)
5.1.5 5.1.5 5.1.5
Netzteil reparieren Repair of power supply Réparation du bloc-secteur
— Gehéusedeckel abschrauben — remove frame cover (undo 6 screws) — dévisser le couvercle du boftier
— Netzteilprint inkl. Kiihlprofil ausbauen — remove power supply p.c.b. including heat — déposer la plaquette & circuit imprimé du bloc
sink d'alimentation, y compris le profilé de refroi-
dissement
@ o @
O
/V O
//
[
SCREW v B 4 &
POWER
SUPPLY 1
0
-
COVER SCREW
Fig. 5.3

05.82
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5.2
HYBRID 1.915.760-81/764
EINGANGSKREIS (SEND)

5.2
HYBRID 1.915.760-81/764
INPUT CIRCUIT (SEND)

5.2
HYBRIDE 1.915.760-81/764
CIRCUIT D’ENTREE (SEND)

1.022 444

BANDPASS

LINE DRIVER

(R 1 |—
29 R4 lc4

- ce

INPUT

30

1

1 7

{R6 | c5
LR6 | 1L
Fsaa) - f
c3y ca 5 4
1 + .| 15k
o|e/z [R8} 34
e L oo
o i Y I
o) + K 5
Py y
L L A ° Y
T T

Fig. 5.4

R1, R2, C1, C2 bilden ein Hochfrequenzfilter,
das Frequenzen oberhalb 15 kHz beschneidet.

Die Verstarkung des nachgeschalteten Bandpass-
filters betragt 1. Das Filter hat eine Steilheit von
12 dB/Oktave. Es bewirkt die Nachbildung des
Frequenzganges einer Kohie-Mikrofonkapsei.

R1, R2, C1, C2 form a low-pass filter which
cuts off frequencies above 15 kHz.

The following band-pass filter has unity gain
and a slope of 12 dB/octave. It shapes the
SEND signal and provides the frequency re-
sponse of a normal carbon microphone capsule.

(dB)

TIT T TTIT 1T T T 11

FREQUENCY RESPONSE

LEVEL TELEPHONE HYBRID

RESPONSE

INPUT — TEL. LINE

|
oA~ N OwN

- 12

i

— 14

- 16

- 18

- 20

- 22

— 24

- 26

- 28

5 100 2

3 4 567 891k 2 3

4 5678910k
FREQUENCY ( Hz)

Fig. 5.5

Die postalischen Bestimmungen verlangen, dass
der auf die Telefonleitung abgegebene Pegel
3 Vg nicht iberschreiten darf. Die Dioden
D12 ... D17 begrenzen hohere Signale.

Der Leitungsverstarker 1C2/1 ist auf eine Ver-
starkung von 10dB eingestellt und treibt die
Hybridschaltung.

Telephone network regulations demand an out-
put level to the telephone line of not more than
3 Vp . To meet this, diodes D12...D17 clip
any signal exceeding that limit.

The line amplifier 1C2/1 has a gain of 10 dB and
drives the hybrid circuit.

R1, R2, C1, C2 forment un filtre haute fré-
quence, qui limite les fréquences au-dessus
de 15 kHz.

Le filtre passe-bande possede un gain de 1,
une pente de 12 dB/octave et est réglé pour la
bande passante suivante (schéma de la bande
passante d’un micro téléphonique au carbon).

Les spécifications des PTT exigent que le niveau
appliqué a la ligne téléphonique ne dépasse pas
3Vpp. Les diodes D12...D17 limitent les
signaux de niveau plus élevé.

L'amplificateur de ligne IC2/1 est réglé sur un
gain de 10 dB et attaque le circuit hybride.
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5.3
HYBRID AUSGANGSKREIS (RETURN)

Die Schwellwert-Schaltung der Ausfihrung
1.916.764 ist in Kapitel 5.8 beschrieben.

5.3
HYBRID OUTPUT CIRCUIT (RETURN)

The noise gate circuit 1.915.764 is described
in section 5.8

5.3
CIRCUIT DE SORTIE HYBRIDE (RETURN)

Le circuit a seuil de I'exécution 1.915.764 est
décrit au chapitre 5.8.

5.3.1 5.3.1 5.3.1
Bandpassfilter Band -pass filter Filtre passe-bande
BANDPASS
tg
ai cio
[RET7 ] o-g——
sl —
4——-‘-<,03/u E
E R32
]
Fig. 5.6
Das Band The fifth-order band-pass filter has a slope of  Le filtre passe-bande dans le circuit de retour est

Das Bandpassfilter ist finfter Ordnung mit einer
Steilheit von 30 dB/Oktave.
Mit den Trimmpotentiometern R24 und R32

kann die Charakteristik der Filter eingestellt

wardan
Weraen.

Die Verstarkung jeder Filterstufe betragt 6 dB.

30 dB/octave.
Its characteristic can be adjusted by means of
adjustable resistors R 24 and R 32.

v
U

—f —

Fig. 5.7

The gain of each filter section is approximately
6 dB.

du Béme ordre (30 dB/octave).
A |'aide des deux potentiometres R 24 et R 32,
on peut régler la caractéristique du filtre.

Le gain des seuls étages est d’environ 6 dB.
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Fig. 5.8
Durchlasskurve des Gesamtfilters.

5.3.2
Rauschgenerator

Ein Operationsverstarker mit grosser Verstar-
kung wird als Rauschquelle verwendet. Seine
Verstarkung lasst sich mit R22 verandern.

Zur Verbesserung der Speisespannungs-Unter-
driickung des Operationsverstarkers ist eine zu-
satzliche Siebung bestehend aus R19, R20, C15,
C16 eingebaut.

Frequency response of the band-pass filter

5.3.2
Noise generator

A high gain op amp acts as a noise source. lts
gain can be varied by means of adjustable resi-
stor R 22.

NOISE GENERATOR

+

Fig. 5.9

To improve supply voltage rejection, additional
filtering is provided (R19, R20, C15, C16).

Courbe de gain du filtre total

N

3.
Générateur de bruit

On utilise comme générateur de bruit un ampli-
ficateur opérationnel a grand gain (max. 45 dB)
réglable par R 22.

Pour améliorer le découplage de la tension
d'alimentation de I'ampli opérationnel, un filtre
supplémentaire a été utilisé (R19, R20, C15,
C16).
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STUDER
5.3.3 5.3.3 5.3.3
Begrenzer Limiter Limiteur
P,
>
. — | I
NHITH<IHLHK
Fig. 5.10
Block diagram Schéma bloc

Blockschaltbild

In ungeregeltem Zustand betragt die Verstar-

Litna A i -
kung ca. 45 dB. Nach dem Einsetzen der Rege

lung regelt Qb die Verstarkung zurick.

In unlimited condition, the gain is approxi-
4(-'\,»“2 In tha | mit'

mataly i
S Go. i ne imi

iiatciy

an adjustable gain control.

RETURN
Q LEVEL

Fig. 5.11

Q4 arbeitet als Halbwellen-Gleichrichter und
dient gleichzeitig als Schwelle. Q3 arbeitet als
invertierender Verstarker. Die Ansprechzeit wird
durch R47, C26 bestimmt, die Erholzeit durch
R48, R49 und C26.

Der Feldeffekt-Transistor regelt als veranderli-
cher Widerstand die Verstarkung von IC5/1.

056.82

Q4 is a half wave rectifier and works as a thresh-
old. Q3 works as an inverting amplifier. The
attack time is determined by R47, C26, the
recovery time is set by R48, R49 and C26.

The FET Qb acts as a variable resistor and
controls the gain of IC5/1.

Dans I'état non limité, le gain est d’environ

K
AR AR ot
0 G5 C1

Q4 forme un redresseur demi-onde et en méme
temps le suil. Q3 travaille en amplificateur-
inverseur. R47, C26 forment le temps d’attaque,
C26, R48, R49, le temps de recouvrement. Q5
constitue une résistance réglable. Le limiteur
commence & travailler a + 16 dBu de la sortie.
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5.3.4 5.3.4
Leitungsverstarker Line amplifier
LIMITER
[R40]
[
1.022 415
T4
22 {R47—
nr L
ouTPUT ‘ TN @2
8 4
23 b ca3
f — +
24 -———-l
Fig. 5.12

Die Ausgangsstufe mit Transformator hat eine
Verstarkung von 6 dB.
R39, C24 bilden ein Hochpassfilter.

5.3.5
Speisung der Hybrid- Karte

Die Versorgungsspannungen werden gegen Kurz-
schluss auf der Printkarte durch die PTC-Wider-
stande R0 und R51 geschiitzt.

The output stage including the transformer has
a gain of 6 dB.
R39, C24 form a high-pass filter.

5.35
Power supply filter of the hybrid p.c. board

As a protection against short circuits on the
p.c. board, the supply voltages pass through
PTC resistors R50 and R51.

+ R 50

Fig. 5.13

Der Spannungsteiler D4, D5, R52, R53 erzeugt
die Hilfsspannung A" fir die Regelglieder
R-VAR und C-VAR des Hybrids.
Speisespannungen:

symmetrisch+ 12V ...+ 15V

5.4
HYBRIDAUSGLEICH

Die Schaltung ist in zwei parallel arbeitende
Kreise aufgeteilt. Das Sprechsignal steuert einer-
seits den R-Abgleich, andererseits, um — 90°
phasenverschoben, den C-Abgleich.

The voltage divider circuit D4, D5, R52, R53
produces the auxiliary voltage ""A"" which is used
for the compensation circuits R-VAR and C-
VAR of the hybrid.

Supply voltages:

symmetrical + 12V ...+ 15V

5.4
HYBRID COMPENSATION

The circuit is divided into two parts working
in parallel. The speech signal controls the R-
compensation, the — 90° phase shifted speech
signal controls the C-compensation.

534
Amplificateur de ligne

L'étage avec le transformateur amplifie de 6 dB.
La bande passante est limitée vers le bas par
R39, C24.

5.3.5
Alimentation

La tension d'alimentation est protégée contre
les court-circuits sur le circuit imprimé par les
résistances CTP Rb0 et R51.

Un séparateur D4, D5, R52, R53, produit une
tension de secours A.

Tension d'alimentation:

symétrique £ 12V a+ 15V

5.4
COMPENSATION HYBRIDE

Le circuit est subdivisé en deux circuits tra-
vaillant en parallele. Le signal de parole com-
mande d’'une part l'équilibrage R, et d'autre
part, déphas¢ de — 90°, I'équilibrage C.
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Phasenbeziehungen:

Phase relations:

Rapports de phases:

0 90° 180°270° 360°450° 540°630° 720°
c 39
T
@ 8
REL. UNIT
L6 . T TTN ATT
O A B
Lces
i c —= -
’J.To]!/ -
L 1c6/T D
- 7 ERROR AMP
1Yo
-90° REF AMP erl l
@ c34 MRt
H
REF,
SPEAKER|
G
' 1 1 1
R E— I Ep—
E
@ |
REF.
SPEAKER [ [ ] ]
[

Fig. 5.14

Die Schaltung mit 1C8/1 wandelt das Sprechsi-
gnal A" in das Signal “F" um, welches die
FET-Schalter Q6 und Q8 auf den Abgleich
vorbereitet.

Liegt kein Sprechsignal an, sperren Q6 und Q8.
Die Abgleichspannung bleibt daher an C33 bzw.
C34 gespeichert.

The circuit around 1C8/1 changes the speech
signal into a signal "F"" which prepares the FET
switches Q6 and Q8 for the adjustment of the
bridge.

If no speech signal is present, Q6 and Q8 are
blocked. Therefore the compensation voltage
is stored in C33 and C34 respectively.

Le circuit avec IC8/| convertit le signal de
parole A’ en un signal "“F"”, qui prépare les
commutateurs FET Q6 et Q8 a I'équilibrage.

En l'absence de signal de parole, Q6 et Q8
bloguent. La tension d'équilibrage reste de ce
fait mémoirisée sur C33 resp. C34.
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Das Fehlersignal an Punkt “C" wird in IC6 ver-
starkt und bildet das Signal "D"".

Die beiden Sprechsignale werden in den Refe-
renzverstarkern 1C8/11 bzw. IC7 aufbereitet und
steuern als Signale “"H” und "E” die beiden
Phasendetektoren.

Aus dem Signal D" werden durch die Phasen-
detektoren Spannungsimpulse freigegeben, die
dann an C33 zur Steuerspannung “G" und an
C34 zur Steuerspannung “'I"" aufgebaut werden.
Die beiden Steuerspannungen bilden iber die
Regelglieder R-VAR und C-VAR die Leitungs-
impedanz so nach, dass das Fehlersignal “C" ein
Minimum erreicht.

Die Spannungen “G" und "I"" an den Kondensa-
toren C33 und C34 kdénnen sowohl positiv als
auch negativ sein.

55
TELEFON-AUSGANGSKREIS

"

The error signal “C" is being amplified in 1C6
and forms the signal “D"".

Both speech signals are processed through the
reference amplifiers 1C8/11 and 1C7 respectively
and, as signals ““H" and ""E”’, control the phase
detectors. These phase detectors release portions
of the signal “D”" which build-up to the control
voltage "“G"” on C33 and the control voltage
""" an C34.

The control voltages influence the compensation
circuits R-VAR and C-VAR which match the
telephone line impedance in such a way that the
error signal “C" reaches a minimum.

The voltages "I"" and "“G" at the capacitors C33
and C34 can be of positive or negative polarity.

5.5
TELEPHONE OUTPUT CIRCUIT

1.022. 416
- C8uy

T2
L1
4 8
a | 04
D2
2 6

R3]

TEL. LINE

1
T

!

8
R87 p ’
4

N A

1.022. 416

Fig. 5.15

Transformator T2 dient der galvanischen Tren-
nung des Hybrids von der Telefonleitung, T3 ge-
hort zur Leitungsnachbildung. Der Telefon-Ein-
gang wird durch die Dioden D1 und D2 vor zu
hohen Eingangsspannungen (Rufspannungen!)
geschiitzt. R13 bildet eine Gleichstromlast fir
den Haltestrom des Teilnehmerrelais.

Transformer T2 separates the hybrid from DC
voltages on the telephone line, T3 belongs to
the matching circuit. The telephone input is
protected against high voltages (call signals!)
by diodes D1 and D2. R13 is a DC load and
provides the holding current for the subscriber’s
relay in the telephone exchange.

Le signal d'erreur au point “C" est amplifié
en 1C6 et forme le signal D"

Les deux signaux de parole sont traités dans les
amplificateurs de référence IC8/Il resp. IC7
et commandent les deux comparateurs de phase
en tant que signaux “"H" et "E"".

A partir du signal D", les comparateurs de
phase libérent des impulsions de tension qui
donnent lieu respectivement aux tensions de
commande “G" et I en C33 et en C34. Les
deux tensions de commande, via les atténua-
teurs variables R-VAR et C-VAR, simulent
I'impédance de ligne de telle facon que le
signal d'erreur “C"" atteigne un minimum.

Les tensions “G" et "I" aux condensateurs
C33 et C34 peuvent étre aussi bien positive que
négative.

5.5
CIRCUIT DE SORTIE DU TELEPHONE

Le transformateur T2 procure une séparation
galvanique. T3 sert a la simulation de ligne.
Les diodes D1 et D2 protegent l'entrée des
hautes tensions (appel téléphonique). R13 con-
stitue la charge en continu pour le courant de
maintien du relais du correspondant.
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5.6 5.6 5.6
ABGLEICH ALIGNMENT EQUILIBRAGE
Il N 1
O
2 R81 R74
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® ) || \&)
5
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- 3 1
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R 32 R 24
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SEND B
i L'_ -
1} T
Fig. B.17 f
Fir den Abgleich von SEND, RETURN, Adjustment of SEND, RETURN, THRESHOLD Pour I'équilibrage de SEND, RETURN,
THRESHOLD und NOISE siehe Kapitel 4.2. and NOISE see section 4.2. THRESHOLD et NOISE, voir chapitre 4.2
5.6.1 5.6.1 5.6.1

Einstellen des Arbeitspunktes

Der Ausgang auf die Telefonleitung wird mit ei-
nem 600 Ohm Widerstand abgeschlossen.
Messpunkt 1+ 2 sowie 3 + 4 je miteinander ver-
binden.

Am Hybrid-Eingang (INPUT) ein Signal von
1 kHz mit Leitungspegel einspeisen.

Am Hybrid-Ausgang (OUTPUT) das unterdriick-
te Signal beobachten.

Mit den Trimmpotentiometern R74 und R81
wird das Restsignal auf ein Minimum abgegli-
chen.

Die Verbindungen MP1 + 2 und MP3 + 4 wieder
entfernen.

Calibrating the working point

Load the telephone line output with a 600 ohms
resistor.

Bridge the testpoints 1 + 2 and 3 + 4. Feed a
1 kHz signal with line level into the hybrid
INPUT.

Measure the hybrid OUTPUT signal.

Adjust the output signal by means of R74 and
R81 for minimum reading.

Disconnect MP1 + 2 and MP3 + 4.

Réglage du point de fonctionnement dynamique

La sortie sur la ligne téléphonique est terminée
par une résistance de 600 ohms.

Relier respectivement entre-eux les points de
mesure 1+ 2 ainsi que 3 + 4.

Appliquer un signal de 1kHz avec niveau de
ligne, & I'entrée de I'hybride (INPUT).

Observer le signal atténué a la sortie de I'hybride
(OUTPUT).

Avec les potentiométres réglables R74 et R81,
le signal atténué est équilibré a un niveau mini-
mum.

Enlever de nouveau les connexions MP1 + 2 et
MP3 + 4.
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5.6.2
Einstellen des steilflankigen Bandpassfilters

Von der Telefonleitung 1kHz bei — 10 dB in
den Hybrid einspeisen und das Signal am Hybrid -
Ausgang (OUTPUT) beobachten.

Mit R24 den Frequenzgang bei 300 Hz auf
— 3 dB gegeniber dem 1 kHz Pegel einstellen.
Mit R32 den Frequenzgang bei 3400 Hz auf
— 3 dB gegeniiber dem 1 kHz Pegel einstellen.

Kontroile des Frequenzganges zwischen 300 und
5000 Hz. Es darf keine Uberhohung von mehr
als 0,5 dB auftreten. Bei grosserer Uberhdhung
die Eckfrequenzen neu abgleichen und kontrol-
iieren.

Die Einheit hat drei Funktionen:

Umschaltung der Telefonleitung vom Telefon-
apparat auf den Hybrid. Dazu dienen die Relais
K1 und K2 oder K3 und K4.

Haltedrossel: Falls ein Hybrid direkt auf die
Amtsieitung aufgeschaitet ist, darf der Gieich-
stromwiderstand fiir das Ansprechen des Teil-
nehmerrelais nicht mehr als 200 Ohm betragen.
Ein ohmscher Widerstand wiirde jedoch die Tele-
fonleitung zu stark belasten. Deshalb wird eine
Drossel (L1 bzw. L2) mit tiefer Grenzfrequenz
eingesetzt.

R; <200 Ohm

fg < 10 Hz mit 600 Ohm Leitungsimpedanz
Induktivitat 12 H

Gleichstrom 60 mA

Die Schal-
Induktivitat

Vorabgleich der Telefonleitung:
tung bildet eine elektronische
mit Seriewiderstand.

5.6.2
Adjustment of the 30 dB/octave band -pass filter

Feed 1 kHz at — 10 dB from telephone line into
the hybrid and measure the hybrid OUTPUT
signal.

Adjust the frequency response at 300 Hz to
— 3 dB by means of R24.

Adjust the frequency response at 3400 Hz to
— 3 dB by means of R32.

Check frequency response between 300 and
5000 Hz (+ 0.5, — 0 dB).
Adjust with R24 and R26 if necessary.

5.7
DUAL RELAY UNIT 1.915.762-81

The unit has three different functions:

To switch-over the telephone line from the tele-
phone set to the hybrid by means of relays K1
and K2 or K3 and K4.

Holding choke: If a hybrid is connected directly
to the main exchange, the DC resistor must not
exceed 200 ohms.

Because an ohmic resistor connected in parallel
to the hybrid would load the telephone line
too much, a choke (L1 or L2) with a low cut-
off frequency is provided.

R; <200 ohms

f, < 10 Hz with a 600 ohms line impedance
Inductance 12 H

DC current 60 mA

Preadjustment of the telephone line: The circuit
represents an electronically tuned inductance
and a series resistor.

PARALLEL TO
MATCHING
CIRCUIT

=4

Fig. 5.18
Ersatzbild

Equivalent circuit diagram

5.6.2
Réglage du filtre passe-bande a flanc raide

Depuis la ligne téléphonique, appliquer 1 kHz
a — 10dB a I'hybride et observer le signal a sa
sortie (OUTPUT).

Avec R24, a 300 Hz, régler la réponse en fré-
quence sur — 3 dB par rapport au niveau de
1 kHz.

Avec R32, a 3400 Hz, régler la réponse en fré-
quence sur — 3 dB par rapport au niveau de
1 kHz.

Controle de la réponse en fréquence entre 300 et
5000 Hz. Il ne doit pas y avoir de surélévation
supérieure a 0,5 dB. En cas de surélévation plus
grande, rééquilibrer et controler les fréquences

limites par rapport a la surélévation.

5.7
UNITE DE RELAIS DOUBLE 1.915.762-81

L'unité posséde trois fonctions:

Commutation de la ligne téléphonique, de
|'appareil téléphonique sur I'hybride. Les relais
K1 et K2 ou K3 et K4 sont utilisés a cet effet.

Bobine de maintien: si un hybride est branché
directement sur la ligne réseau, la résistance pour
la réponse du relais d'abonné ne doit pas étre
supérieure & 200 ohms.

Une résistance chargerait cependant trop forte-
ment la ligne téléphonique. C'est pourquoi une
bobine (L1 resp. L2) a basse fréquence limite
est utilisée.

Ri < 200 ohms

f, < 10 Hz avec impédance de ligne 600 ohms
Inductance 12 H

Courant continu 60 mA

Tarage de la ligne téléphonique: Le circuit con-

stitue une inductance électronique avec rési-
stance en série.

Image équivalente
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Mit R20 (R24) wird die Induktivitat, mit R17
(R21) der Seriewiderstand abgeglichen. Siehe
auch 4.2.1.

Abgleichbereich:

R (reell) 0...5kOhm

L (induktiv)0,1...12H

By means of R20 (R24) the inductance can be
tuned, by means of R17 (R21) the series resistor
can be aligned to preadjust the telephone line
(see section 4.2.1)

Balancing range:

R (real) 0 ...5 kohms

L (inductive) 0.1...12H

. [
=Ry
Fig. 5.19
5.8 5.8
ERSATZTEILE SPARE PARTS
Netztransformator 1.022.519 Mains transformer 1.022.519
Netzgerat komplett 1.918099-81 Power supply cpl. 1.918099-81

Spannungsregler + 15V uA78M15  50.05.0253
Netzkontrollampe 36 V, EAO 51.02.0157
Primarsicherung 200 mAT 51.01.0110
Primarsicherung 400 mAT 51.01.0113
Sekundarsicherung TAT 51.01.0117
Fernsteuerstecker Typ D, 15p 54,02.0183
Steckergehause (zu Typ D) 54,02.0460

05.82

..... A0

Voitage reguiator+ 15V p A78M156 50.05.0253
Power indicator lamp 36 V, EAO  51.02.0157

Primary fuse 200 mA (slow blow) 51.01.0110
Primary fuse 400 mA (slow blow) 51.01.0113
Secondary fuse 1A (slow blow) 51.01.0117

Remote control plug type D, 15-pin 54.02.0183
Plug socket (type D) 54.02.0460

20 (R24) sert a |'équilibrage de l'inductance,
R17 a celui de la résistance en série. Voir égale-
ment 4.2.1.

Domaine d'équilibrage:

R (réel) 0...5kOhm

L (inductif) 0,1...12H

5.8
PIECES DE RECHANGE
Transformateur secteur 1.022.519
Partie secteur compléte 1.918099-81
Régulateur de tension

+15 V uA78M15 50.05.0253
Lampe de contrdle secteur

36 V EAO 51.02.0157
Fusible primaire 200 mA 51.01.0110
Fusible primaire 400 mA 51.01.0113
Fusible secondaire 1A (temporisé) 51.01.0117
Prise télécommande

15 broches type D 54.02.0183
Boitier de la prise 54.02.0460
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CONTENTS

DESCRIPTION

SCHEMATIC Nr.

SECTION/PAGE

CARD FRAME WIRING LIST

CARD FRAME WIRING LIST (CURRENT ADJUST)
CURRENT ADJUST PCB

POWER SUPPLY PCB

DUAL RELAY UNIT

HYBRID PCB

HYBRID PCB with NOISE GATE

1.918.102
1.918.105
1.915.765
1.918.099
1.916.762
1.915.760
1.915.764

6/3
6/4
6/5
6/6
6/8
6/10
6/12
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TELEPHONE HYBRID SECTION 6/3
TELEPHONE HYBRID CARD FRAME WIRING LIST  1.918.102
XLR-female XLR - male XLR - female XLR - male
I a b b a a b b a
I I 1—47 © 0 0 o &2 gd
“0 o 0o o o P-—-.J ﬂ
wht wint
brn blu blk blk red blu red blu wht blu yel blu blu yal blu \ wht blu yel blu
yel/gm —17] \/ \’ \l/ \l/ \ ] \V
= T '
Loo-.
240V
3 2 4
[eeceecce[eece] e
+A5V red
OV bk o
~45V blu ov
— L\ wht —— o wht
POWER SUPPLY blu L_,_-hr‘ blu blu L,, wht| |blu blul Hﬂ?" Iyel blu | mH |Y°'
1.948.099-84 411 71114 IT] zallm zrll 34 43 8 T 9 IT) 24111 lsz 1 35 79 is 24 J zr lllsz
o L o o o o 9 o o 0o 0o o o o o o o O o © o o o o o o o
o o o o o o WWO (] o o 9 0 O o [+] o p |O o o o o o
2 6|8 W Y 28 32 4 6 22 24 29 ¥ 4 @ 40 42 22 24 %2 n
-24VSIGN. | o
oV SIGN. |e
BN =
@ tisv tasy,
1 2 3
A.945.764 4.945.764
4.945.762-84 DUAL RELAY UNIT 4.945.760- 84 TEL. HYBRID 4 1.945.760-84 TEL. HYBRID 2

02.85




TELEPHONE HYBRID SECTION 6/4
TELEPHONE HYBRID CARD FRAME WIRING LIST (WITH CURRENT ADJUST) 1.918.105
XLR-female XLR - male XLR - female XLR-male
a b b a a b b a
I l L<7o o o o 12 ]
F | @ [0 © 0 o 9—a ]
wht wht wht
vio brn blk blk red blu red blu wht blu yel blu blu yel blu wht blu yel blu
i ] Vo | | \ \/
= [ [ag] — [
240V
wht wht
blu—f 1" blu f— wht blu —{ blud J— wht
3 2 4
[eecefecce]esce] o CURRENT ADJUST
+ 15V red 1.915.765
OV blk o
—15Vblu ov
red tyel L-ory red -] L yel gry —— wht —— —t— wnt L
POWER SUPPLY Org | |9 | [ewht org— | | [ | wnt blu| [[yel blu]?] |yet blu | [Trel blo Iyel
1.918.099-81 4 7 i 48 24 27 34 A3 5 7 9 ) 2 l 27 32 1 3 5 7 9 is 24 27 lu
o J o o o o L o o o o o o o o o o o L o o o o o o o o ) o o o
o P | O o o L o L o L o o o o o o L [} o o o o o o o o [ o L =]
2 6|8 W Ll 32 4 6 22 24 29 M 4 6 I 40 12 I 22 24 29 3
-24vsioN. | § [
OV SIGN. |@ ;
|
N B
) @ t15v, sy
A 2 3
DUAL RELAY UNIT 1.915.762—81 TEL. HYBRID 1 1.915.760-81/1.915.764 TEL. HYBRID 2 1.915.760—81/1.915.764
L e, — Jpe—. N—-———"‘"’*—_—\W
o
2 X
g 5.4.79 |Si M @
X | Datum Gez. | Gepr.| Ges. |Index
Ersatz fur I Ersetzt durch: Kopie fur:
o
STUDER | ¢ TEL. HYBRID CARD FRAME &
c )
receNsooRr | £ WITH CURRENT ADJUST e 4.918.105
@ WIRING LIST Z

02.85




TELEPHONE HYBRID SECTION 6/5
CURRENT ADJUST PCB 1.915.765
ADJUST THE DC-HOLDING CURRENT _ _ P
BY CHANGING THE JUMPER FROM 3 % I3 T 3%
PINA... 4 z 2 z X s 323
JUMPER TEL.( LINE2 REL.2 TEL.2
a L a b 0O+ a b
L | e
" (l i l l
2 a la O v 4] L
220y 220y —{R2} . LINE 4 *
3 0b c2 c4 5 - s S
T —— A T b o 3 ! E E g
t K1 KM H
o ! 0o . ) . 4 3 2\U @
. LA . e © o | 111
8 ? b o_T'! ? b ! E
T® E N! E ¢ o g o g =} E
1 3 = =
, e .
s doon oo, T T
REL. I |
4 ooV cs3 3"55‘( IN4448 JﬂL\L\l JIM JIJJT -
I 2oyT % o2 Brss g3 S
hd hd e aoeo o §RI8 &R
N0} PO NO PART NO vaLue ent | wra |
4 [ ler,m| 59,22 4207 | 220, F| 2ev =
g lﬂ €2,42| £9 .22. 42271 | 220/~ | 16/ e ||
22 Oa LINE 2 |_[€3,72| £9. 22, 4227 | 220 | 14V £ |
230b : DY Al £0. 04 . 0425 |IWHEE | S/ AMY |
02,12| 0. 94. 0425 |Wtt48 s/ lAwr]
T
20 0° | Oa (Bt 66,04 07¢% |20, Aghl] FELAY 4257 T, |
! TEL.2 L
b | p1,74| 57, 11,4337 | 330 i
28 Qb ) ? (o2 | 67 1. 227 270 2| s
i k3,43| 57 . 41,4330 | 33 2 o~
° RU1¢| 52, 41,4330 | 33 0 &
| _|RE 45| 57, 41. 4403 | 3,34R| ra
25 O+24V +24V RG16| 57, 41. 4824 | 820 2 o
R7, 17| 57 .14, 4402 742 <~
REL. s i
c13 AN 4448
24 O OV ov f— —
220 T

éu.e.so si | e ©
<g Datum Gez. | Gepr.| Ges. |Index
Ersatz fur: I Ersetzt durch: Kopie fiir:
STuDer |2 .
RecensoorF | £ CURRENT ADJUST £ SC 1.915.765.00
ZuRicH g TEL. HYBRID E

o oate Nawe
K £ = EIECTROLYTIC M = WATIONA L
S/ - SIICTUM
CF - CARBOW FIL/7
Ol /9. 71|38,
O\ #4479 |4/, >
STUDER |'Clprin 7 AD/UST 1. 915,765 ol et or.r

15.00.82




STUDER TELEPHONE HYBRID SECTION 6/6

POWER SUPPLY PCB 1.918.099-81

POS|PART NO VALUE SPECIFICATIONS MFR |1
€ 1]59.25.5102 |1000 WF |40V 20% EILECTROLYT
€ 2[59.25.5102 |1000 pF |40V 20% EILECTROLYT
€ 3]59.25.5102 [1000 WF |40V 20% EILECTROLYT
C 4|59.25.5222 |2200 WF |40V 20% ELLECTROLYT
€ 5/59.25.5222 |2200 WF |40V 20% ELECTROLYT
€ 6]59.22.4102 |1000 pF|16v EILECTROLYT
¢ 7/59.22.4102 1000 pF |16V ELLECTROLYT
€ 859.31.0334 |0.33 WF|63v MPETP
€ 9/59.31.0334 |0.33 pF|63v MPETP
€10{59.31.1104 |0.1 wF|100v 20%  MPETP
€11/59.31.1104 |0.1  pF|100vV 20%  MPETP
021[70.01.0224 B250/¢1500 SIE
022|70.01.0224 B250/¢1500 SIE
023[70.01.0224 B250/¢1500 SIE
J 1]54.01.0241 c1s 4 PIN
J 2]54.01.0241 cIs 4 PIN
J 3[54.01.0241 c1s 4 PIN
J 4]54.01.0287 cIs 3 PIN
J 7|54.01.0218 c1s 7 PIN
T 1/50.05.0253 UA 7815 VOLT.REG.
Codierung : Schaltdraht 64.04.0408 $0,8x8mm
(muss Amm vorstehen) T 2/50.05.0253 UA 7815 VOLT.REG.
In Buchsenleiste J{ in Kontakt 3
" " 2w w3 F 1/51.01.0117 |1AT/250V|FUSE SLOW BLOW
" " J3 " 3
. . e % F 2/51.01.0117 |1AT/250v|FUSE SLOW BLOW
XF1/53.03.0116 |5x20 FUSE HOLDER
M +15v
NYIE “g sV XF2|53.03.0116 |5x20 FUSE HOLDER
ey
4 OV
J4 +24v
Jéa 2 oV
3 Key
420V~ . .
271 Fig. b Fig. 4
3- >20Vnr
J7 J4— J 1
5 Key |
S 2ov~ T==E
7= FEA

F oo

o ocs
o ocs

DL1 LED red, 3mm QCV11-7 (560.04.2129)
R1 = Resistor, 1.5kOhm/4W  (57.56.5152)

— .

06.83
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TRANSFORMER AND POWER SUPPLY PCB 1.918.099-81

™ org yel blu red yel gm vio |
4’_‘6—4—_ 8 280/c1500 £—6 ¥ ——= ov
. U -
s[Jls Q17 (e s [QyofTin [f]a2 st 4 e T KEY
11T ! Fa 1000y 2200y 4000y —-15v
blk red D S a0V ‘aov’ o33y _\ oy 46V
4 bik o blu 1 ra 78M15 £ +15V
MAINS bik A5V
TRAFO 25 f4 wht = 4 L L
2 bik 8] ik IR cs  Jco Tem 1C7ov
a h vy — ov
= “” —— KEY
IURLIL -5y
o 7&'—}4 10008 2200 e, 10000 ¢ +15v
20V~ 20V~ MAINS v v )y it
](l 400...240 e rxweu 15 o
blk blk l L .l-: _—— ov
4AT = == = =
MAINS kLl blk »E'! c2 c4 cs co [ce —— KEY
TRAFO wht 3 4. 2 o
bik | 10 100V . -5V
2 5] nt Ig b= +15V
x £ — Key
6
L F3 4‘—5
s 1000
S4p bz3 40V
- o ——————— +24v
@ 1.022.519
yel 7
vio = - T:l
iy N b —L— ov POWaEGRVODNTR
STT ] b brn ' orn ¢ 12— 0,4u/250V :
s ! |4
. Loty S fa } MAINS SWITCH —— Kev
vio [ blu = 230V J S1b
> vel $2—» VOLTAGE SEL
o F3—e 400mA/ 140V
red F3—> 200mA /220V
brn
MAINS VOLTAGE SELECTOR
240V
POWER
SWITCH
< Fi Fig. i P .
Fig-4 9.3 Fig. 2 Modification of Power-On signal lamp: a1 —— KEY
) blu  red Fuse POWER FUSE (SLOW BLOW) . Fig. ov
<—Fig. 5 oo [ bm orn LED instead bulb 15V
Ps | |+ 15V
] 110V 400 mA @
vio oo ,l‘/ Py LU 220 V/200 mA — Remove Power Supply PCB 1.918.099.81
— Cut printed conductor (X) Fig. 5
— Insert resistor R1 Fig. 4
AN — Exchange bulb with LED DL1 Fig. 2
) (Cathode = blue wire) e
POWER CONTR .

06.83
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DUAL RELAY UNIT 1.915.762—81

e

DUAL RELAY UNIT

1.915.762.81

NOILVSNIJWOO

AVILINT,

N
(\O»‘

440

= =
STUDER @}

]

zite

GE

o

v

N KO =
N o & <
x
w
o Iy < <

ERY

3]

D) POS NO PART NO vaLve ent neR
cl A | 59224024 220uF | A6V EL

c| 2 | 59224224 2204F | A6V EL

c| 2 | 59925104 AQ0uF | 25V EL

cl 4 | 59304224 220uF 3V TA

C| 5 | 53224004 2204F 46V EL

c| 6 [ 59024224 220uF | A6V EL

[ 58.22.5404 AQOuF 25V EL

cl 8 58304224 220uF 3V TA

¢l 9 | 52224924 200uF | A6V EL

c| 10 | 50224224 2004F | Abv__ EL

C| A4 | 58222224 220uF 3% EL

c| 42 | 5305M55 ASuF | 63V MPC

C| A3 | 5922.2024 220uF bV EL

cl au | sa05155 ASuF | 63V MPC

D[4.42 | 50.04.0425 ANYLUE or_equivalent ANY

lexcept]

D|3.9 | S00u4108 ZPDSVe BIXg35V6 |iTT.S
ic|4,2 | 50030107  |RC4SSIHE] Dual Op. Amp. T1,%4
K ol | 56080143 2u, Aghu | Rela NA
L[4.2 [ 4022505 Inductivit st
P 54.04.0359 Edge _Connector
[ |
@[4,2 | 50.030497 BCS50C re.m

) 2
(L DATE NAME L lion
1T INTERVETALL ST STUDER
&) NA  NATIONAL Tl TEXAS INSTRUMENTS
1@ P PHILIPS EL ELECTROLYTIC
1 e RA  RAYTHEON TA TANTALLUM
48.3.73 | Wy S SIEMENS MPC POLYCARBONATE

STUDER | DUAL RELAY UNIT A945.762-84|pace 1 oF 2
4ND) POS No PART NO vaLue s ent wen
R[ 4 [s744u403 40 k

Rl 2 [ 57444224 220

R| 3 | S57.444564 560

R[ u [s57444332 330

R| 5 | 57440403 A0k

R| 6 | 57448404 A00k

R| * | 57444403 A0k

R[ & [ 57444224 220

R| 2 | 57444564 560

R| 40 | 5744.4334 330

R| 44 | 5?44u403 40k

R| A2 | 5744.440U A00k

R| 43 | 57.93.0206 50 PTC

R| A4 | 5%.990206 50 PTC

R 45 [ 5%.44.4403 40 k

R| A6 | 57444403 40k

R| A7 | 58047502 Sk Potm

R| 48 | 57.444U%0 u¥

R| A3 | S7.44.4452 4,5k

R| 20 | 58.047404 400k Potm

R| 24 | 58047502 5« Potm.

R| 22 | 53444470 u¥

R| 23 | 5%44.4452 4,5k

R| 24 | s8.047404 00k Potm ]

7 5303.04606 IC-Socket DIL Bpins

! oaTe NawE

B ORTE3
Konsiruktion
(¢]
STUDER | DUAL RELAY UNIT /945, 162-84|pace 2 oF 2

16.00.82




STUDER

TELEPHONE HYBRID

DUAL RELAY UNIT 1.915.762—-81

(+30v) 6

04
“LINE {
3 s
220 ut6v k20
a9 mm—— ! Rt
TEL. 4 fie 10k
8 -—j | R3
! 220446V 560
Kib &on
k2b
02
o m
HYBRID 4
b 40 .-
2PD 5V6

L
+24v 5
ov 4 -
LINE 2
b23 m——
o 29 E——
TEL.2
b28 mmw——
PRy —
HYBRID 2
b 30
2PD 5V6
(+30v) 26
) 040
i
+24V > P
D42 R2
400k
Q2
fio  BC350¢
330
K3 c7 R4
400, 10k
25V
ov 24
500 PTC

RA3
+15v 16 -——g'

Ve
Lc 9 Ri5

v,

220 uF 10k
A6 V
ov 15 ‘L
R16 ,L
c10
500 PTC 2204F 10k
T
45V 14 ‘(ﬁ

TOCRADLE 4/8  gy7y 2204F
7 o= ﬁ I] cM
Sk

LIN

220uF
TOCRADLE 2/8 R24 <
27
5k

LIN

BC 550¢

CE

D =4N 4448
L4,L2:4022.525

16.09.82

oononO
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TELEPHONE HYBRID PCB 1.915.760—81 (PATENT PENDING)

W-092Gi67Y

¥2-09L°Gk6'}

TELEPHONE HYBRID

1.915.760.81

-

AaN3S

P aNEY N
O 7 E
FO 30 ¢

E

c
B
z

QIOHS3YH

o O e

o
| ©)
o

O 0|l 1 C40 O
o

S . oo
o 2| 8 4
o
]

D)

@
(6]

SCHCocoll]

B

O

o

R PougesRIOMTE

POSNO|  PARTNO VALUE SPECIFICATIONS  EQUIVALENT MFR
€ 7|59 7z c21 | e2oprF |7% 0o/~ 7
c  2|g9. 12. 3681 | 6ropr | 1% 75
C  3|s9.87.600¢ | 0,4 LF |uw ~E
¢ 4| 51 b0k |04 pur |0k e
< s|co g2 2002 | Jofpr |5% s
C G|st. etz | g600pF |£% P
¢ wlss. 2z aq0r | roolr |3/ 3
¢ flrws Féo0s | 22 jor |4t 2500~ PE <7
c 959.37. 8473 | gobiur [doov. £
¢ a0|s3.42. 7008 | Gogger |1z ~e
¢ at|s9.92.72103 | GoipF | 1% os
¢ 2|59, 42,7102 | gotur |su% o5
¢ az|59. 2. 5402 | gpoiur (4% P
¢ av|59. 22, 7102 | g,0dpuF | 1% s
¢ as|er 2z aq0r | Ygedur \géiv 1
C A6|59. 22. 9400 | 40pF |46V £
¢ 7|59, 24 2230 23pF e
¢ qe|sr. 36 0470 e 74
¢ 49|52 927702 | gotpr |rn s
¢ 20|s9.42. 7402 | golur 4% 75
C 2t|ss a2, 2102 | Geiur % s
¢ 22|s9.42. 7102 | golur | 7% a5
¢ 23|s9.42. 7902 | folur |2y s
C 24|50 g7 $472 |Q0ETLr re
¢ 5|69.32. 2222 | 220007 coe
¢ it|s59.02. 0474 | gevpr | 5% P
C 17|57 22. 4227 | Z2dpr |sev o
¢ silssez. 0229 | 2pF | sev it
¢ 29|69.22. 4404 Ay £ =
¢ selsy 26, 0070 e |20 74
¢ 21|s202. 4472 |gortyr PE
¢ 32(s725. 0430 apr |2r 77
¢ |02 2225 250 F 7
¢ 30|62 02. 0874 | ge7pr re
¢ 3557222227 | 22007 |GV &
¢ J|52.22. 2229 |zz200F |6v £
¢ 37 |s2.02.0076 | gudeer i
¢ 33|s9.02.0¢74 | s7er e
¢ 2|59.22.2224 | Z2durF o
¢ 40|57 02.0e7% | garpr e
¢ wi|s9.22 2220 |20 F |67 £
¢ 4ul|agis 760-02 | 220 F 4% 750~ pE s
< 4slsg sc.otr0 |zl s v 7
20,862 Ve
[Fe cenamr TwDE Tai [
S T ST Wi %
74 rawiaca

®

)

@ |msrs | %/

8| 6w
fa%p

o

DATE NAVE

PAGE
STUDER | 777, 72007 4/25/0 1.9/5.760-81 | ot}
posno | pARTNO VALUE SPECIFICATIONS  EQUIVALENT MFR
D 7|50, 04 4544 Ue 6,2V 2PD 6V2 AW
o 2|50, 04 usts |y c2v |2PD6¥2 AW
2 3|50 o¢. 0025 W owreg ’
4|60, 04 tt42 |tz S4v | 2PD S¥4 ouw
o 5ls0. oviitiz |, 500 | 2D Srs s4w
0 Glso. 040728 | etez |5/
Fls0 ok.0125 W 4448 kg
12 8lsv.04. 4142 |ty 5,47 | z2PDSVA .40
12 9|60 .04.0425 1w #4435 </
10|50. 0%. 1112 h 517  |zPpsv1 04w
2 41|s0.06. 4112 U 5,4V zpD5V1 0.4
Df2..11|50.0%. 0425 N 4448
i a|s0.09. 0107 |ec 4ms9 we | sune or ane 7, #4
/¢ 2|&c.09 0107 |Pcss59 w8
Ve 2|co.09 o0 [ectssa v
Ve  «|c0.05.014%  |ipm 20440 | 2P - AMP e
Za £|£0.09. 0107 |pc 4553 N8
(4 &ls0.03. 0407 PC 4553 kB
¢ 7|c0i05 0107 |mc 2539 w5
Ve ¢ls0.09 o107 PC 4552 N8
Ve ¢ |50.09 .010% RC ££59 NB
@ s, F
o 2 o7
@ 3 7,00
a ¥ 7
Q@ & s/ us
& 6 ”
@ 7 ”
g & -
@ 3 "
@ 0 7,077
@ 41 sufs
@ A7 -
° |57 2 2904 2,74k |a0a
7 z[s2. 29 2900 2,745 s
e 2|se. 00 9502 Sk Lim 7R, 5P|
£ 57 k220 220
£ 5|57 a7.922 82k 2%
7 o7 pr 0272 24 2%
b= 7|60, 44, 215, A5k 2% ® [208.2 JE
ST TR e Em FARCiiE I
0 = RAvTHEN Tx. & |3 )
|ws = wATIOMAC - SEM. 5P - SpECTROL @ 15719 e N
A 8|
7 S e
b -srzuens ND 1 wawe
PAGE
STUDER | /0010 prEp | 1.9s5. 750-61|7 o 4

posno | paRTNO vaLue SPECIFICATIONS  EQUIVALENT MER
= sle7. 4452 A5 4
7 F|&F M. 4402 A0k
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TELEPHONE HYBRID PCB 1.915.760 - 81 (PATENT PENDING)
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TELEPHONE HYBRID WITH NOISE GATE 1.915.764 (PATENT PENDING)
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TELEPHONE HYBRID WITH NOISE GATE 1.915.764
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TELEPHONE HYBRID

SECTION 7/1

7. NACHTRAG

71
TELEFON-HYBRID
“CURRENT ADJUST” 1.918.105
Der Telefon-Hybrid mit Abgleichmdglichkeit fiir
den Haltestrom, der in Verbindung mit neuzeitli-
chen elektronischen Telefonzentralen (im Ge-
gensatz zu konventionellen Relais-Schaltzentra-
len) erforderlich ist, ist im 19"-Einschub
1.918.105 untergebracht.

In diesem befindet sich, hinter dem DUAL RE-
LAY-Einschub, ein zusatzlicher Print, der fol-
gende Aufgaben Ubernimmt:

— Moglichkeit zur Anpassung des Haltestroms in
vier Stufen, mittels umsteckbarer Drahtbrucke

— Unterbrechungsfreies Umschalten der Amts-
leitung von der Telefonstation auf den Hy-
brid.

Eine Haltestrom-Anpassung kann auch bei kon-
ventionellen Telefonzentralen erforderlich sein,
wenn der bendtigte Haltestrom von einer, mit
600 Ohm abgeschlossenen Leitung (der ublichen
Norm in Europa) abweicht.

711
Abgleich des Haltestroms

— Obere Abdeckung des Rack-Einschubes ent-
fernen.

— Amperemeter in Telefonleitung einschlaufen.

— Gerat einschalten

VORSICHT bei gedffnetem Gerat:

NETZSPANNUNG!

— Mit Umschalter "HYBRID ON", Telefonlei-
tung auf HYBRID umschalten.

CURRENT ADJUST-Print 1.915.765:

— Durch Umstecken der Drahtbriicke gewtinsch-
ten Haltestrom einstellen:
Pos. 1: = maximaler Strom
Pos. 2: = minimaler Strom
Bereich (U =48V, Ri = 60082):
11 60mA
12 B7mA
13 5BMA
1% 47mA
— Gleiches Vorgehen fiir Telefon-Leitung 2
Obere Abdeckung wieder montieren.

7. UPDATE

7.1

TELEPHONE HYBRID
WITH CURRENT ADJUST 1.918.105
The telephone hybrid with current adjusting fa-
cility, as required in conjunction with electroni-
cally switching central exchange offices, in con-
trast to the conventional relay operated ex-
change, is supplied in the 1.918.105 rack panel
unit. It is equipped with an additional printed
circuit board located behind the components re-
quired to perform the following functions:

— Adjustment of line holding current in 4 steps
by means of a wire jumper.

— Make before break changeover from the hy-
brid.

The current adjusting circuit may also be re-
quired in countries where a lower value is speci-
fied for the holding current then the one speci-
fied under the European standard with 600ohms
termination.

7.1.1
Adjustment of Holding Current

— Remove six mounting screws from top cover
of the rack panel unit and remove cover plate.

— Connect a mA-meter into the telephone line.

— Switch on the TELEPHONE HYBRID

ATTENTION wires and components carrying

POWER LINE VOLTAGE maybe exposed.

— By activating the control button "HYBRID
ON" switch the telephone line over the
HYBRID.

Fig. 7.1

CURRENT ADJUST PCB 1.915.765:

— Adjust holding current by moving the wire
jumper between terminals 1 to 4:
Pos. 1 = maximum current
Pos. 4 = minimum current
Range (U =48V/600 Ohms):
T 60mA
12 57mA
13 B5mMA
14 47mA
— Repeat same procedure on telephone line 2
(channel 2).
— Reinstall and fasten cover.

7. SUPPLEMENT

71

HYBRIDE TELEPHONIQUE

“CURRENT ADJUST"” 1.918.105

Le termineur de téléphone avec possibilité

d'équilibrage du courant d'arrét, devenu néces-

saire en liaison avec les centraux téléphoniques
électroniques modernes (contrairement aux cen-
traux traditionnels a relais et commandes), est
placé sur la carte de 19" embrochable

1.918.105.

Celle-ci comporte, derriéere la carte DUAL RE-

LAY, un circuit imprimé complémentaire qui est

chargé des taches suivantes:

— Possibilité d'adaptation du courant d'arrét sur
quatre niveaux, au moyen de ponts en fii
commutables

— Commutation sans coupure de la ligne princi-
pale du poste téléphonique au termineur

(HYBRID).
Une adaptation du courant d‘arrét peut égale-
ment étre nécessaire pour les centraux télépho-
niques traditionnels lorsque le courant d'arrét
nécessaire s'écarte d'une ligne ayant une impé-
dance de fermeture de 600 Ohms (soit la norme
usuelle en Europe).

7.1.1
Equilibrage du courant d'arrét

— Enlever le couvercle supérieur du rack

— Brancher I'ampéremétre sur la ligne télépho-
nique

— Enclencher I"appareil

PRUDENCE lorsque |'appareil est ouvert:

TENSION DU RESEAU!

— En actionnant le commutateur “"HYBRID
ON'" (branchement du termineur), commuter
la ligne téléphonique sur le termineur.

Circuit CURRENT ADJUST
1.915.765:
— En permutant les ponts de fil, régler le cou-
rant d'arrét désiré:
Pos. 1: = courant maximal
Pos. 2: = courant minimal
Gamme (U =48V, Ri=6008):
" 60 mA
12 57 mA
13 55 mA
1447 mA
— Procéder de la méme facon pour la ligne télé-
phonique No 2

— Remonter le couvercle supérieur.

imprimé
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7.2 7.2 7.2

TELEFON HYBRID TELEPHONE HYBRID HYBRIDE TELEPHONIQUE

“NOISE GATE" 1.915.764 WITH NOISE GATE 1.915.764 “NOISE GATE"” 1.915.764
Diese Spezialausfihrung der Hybrid-Einheit ~ This special version of the hybrid module fea-  Cette exécution spéciale de I'unité hybrid com-

weist eine Zusaizschaiiung auf, weiche wahrend
Modulationspausen jeglichen Pegelanteil an Ge-
rausch und Ubersprechen gegen den Ausgang am
Hybrid unterdriickt.

7.21
Abgleich und Messung

tures an additionai circuit that suppresses any
noise and cross talk in the absence of modula-
tion on the telephone line.

7.21
Alignment and measurement

porte un montage complementaire qui, pendant
les pauses de modulation, atténue toute portion
de niveau de bruit ou de diaphonie a contre-sor-
tie sur le termineur.

7.2.1
Equilibrage et mesure

R R+ Ri =600 OHMS
INPUT a 1
| [ = |
GENERATOR 1 TELEPHONE TEL LINE Ug2 Ri GENERATOR 2
1000 Hz HYBRID 1000 Hz
OUTPUT b
VM
Fig. 7.2 Fig. 7.2 Fig. 7.2
Messaufbau Measurement set—up Arrangement de mesure

1. Abgleich des Telefon-Hybrid auf die 600 Ohm-
Last:
Generator 2 aus (0 V), Generator 1 auf +6 dBu.

2. Messung des Einsatzpunktes:

Generator 1aus (0 V), Spannung am Generator 2
langsam vergrdssern, bis sie am Instrument VM
erscheint.

Definition:

Der Einsatzpunkt ist derjenige Spannungswert am
Ausgang, der 6 dB unter dem gedachten (unge-
schalteten) Signal liegt (Fig. 7.3)

Verstarkung: —5 dBu auf +6 dBu =V = 11 dB
Geforderter Einsatz: —50 dBu auf der Telefon-
leitung.

—50 dBu +11 dB = -39 dBu

Messung am Instrument VM: —45 dBu

Der Einsatzpunkt lasst sich mit R107 einstellen.

1. Adjustment of the telephone hybrid to the te-
lephone line:

Generator 2 off (0 V), output of generator 1 at
16 dBu

7O Gou.

2. Measurement of the threshold:

Generator 1off (0 V), increase slowly the output
signal of generator 2 until a voltage appears at the
output of the hybrid (VM).

Definition:

The threshold is the voltage at the output, which
is 6 dB below the assumed (non-switched) signal
level (fig. 7.3)

Gain: =5 dBu to+6 dBu—~>g=11dB

Required threshold: —50 dBu on the telephone
line.

—50dBu +11 dB= -39 dBu

Read on instrument VM: —45 dBu

The threshold can be varied by means of R107.

1. L'équilibrage de I'hybride téléphonique sur la
charge ohmique de 600 ohms:
Générateur'2 a 0 volts, générateur 14 +6 dBu.

2. Mesure du point d'insert:

Générateur 1 a 0 V, tension du générateur 2
lentement augmentée jusqu'elle apparafit sur I'in-
strument VM.

Définition:

Le point d'insert est défini par lavaleur de tension
a la sortie qui correspond a 6 dB en dessus du
signal imaginaire (non commuté) (fig. 7.3)

Gain: =5 dBu a+6 dBu—~v=11dB

Insert demandé: —50 dBu sur la ligne télépho-
nique.

—50 dBu +11 dB = —39 dBu.

Mesure sur I'instrument VM: — 45 dBu

Le point d'insert peut étre ajuster par R107.
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