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Features

® Space Saver — 40 fuses in 1%, inches of
vertical rack space

® Common alarm lamp indicator
©® Flag indicator on each fuse

® Form "C” contacts to activate remote audible and
visual alarms

® Strappable to accommodate various DC voltages

An Inductotherm Company

BOX 337 TRIANGLE INDUSTRIAL CENTER

MEDFORD, NEW JERSEY 08055

Phone: 609-267-7950

h %h s ST,
il %

CONDENSES 40 POINTS OF BATTERY DISTRIBUTION INTO ONE RACK
SPACE AND PROVIDES VISUAL ALARM INDICATION WITH REMOTE ALARM OUTPUT

Specifications

® Input Voltages:” v
Type A 6V/48-50V/60-80V/120-130V
Type B 6V/12V/24V/48V

input Current 18 Amperes (9 amps per input,

2 inputs)

Fuse type: Buss GMT*

Dimensions: 13,"H x 19"W x 8'D

Weight: 3, lbs.

Finish: Light grey enamel

Mounts in standard 19 inch rack or cabinet

Input and output connections via barrier

terminal strips

*Specify Type A or B and desired fuse current ratings with order
Consult Factory for Price Schedule

R \(BOX 337 TRIANGLE INDUSTRIAL CENTER
‘A I MEDFORD, NEW JERSEY 08055 :
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GUARANTEE

All machines procured hereunder are guaranteed for a period of two (2) years

" from the date of acceptance at the factory for delivery, except for expend-

able items such as integrated circuits, transistors, lamps, etc. which are
guaranteed for a period of ninety (90) days from the acceptance date. During
the guarantee period, all broken or defective parts not caused by accident

or misuse through fault or negligence by the purchaser will be replaced
(including labor and parts) at the expense of G. R. M. Corporation.

The purchaser shall not return defective equipment to G. R. M. Corporation

or its service centers for repairs or replacements without prior authoriza-
tion and instructions directed only from the factory. G. R. M. Corporation
will not accept collect calls or telegrams;:; all such communications are to be
made at the expense of the purchaser. The purchaser should maintain original
shipping cartons for said shipments, oxr if elected, prepare new cartons at
the expense of the purchaser.

SECTION 1. SCOPE

The FP~40 Serieé Fuse Panels described in this booklet, are designed
to provide 40 individually fused outputs for use in a telecommunication
installation. ' '

SECTION 2. MECHANICAL DESCRIPTION

The fuse panel will occupy one rack unit of vertical space (1-3/4" X
19") in a standard cabinet and is six inches in depth. Forty Fuseholders
with indicator fuses are mounted on the front panel of the unit. In ad-
dition, a designation strip, a visual alarm light and a "push-to-test"
button are also mounted on the front panel. A barrier terminal board mount-
ed on the rear of the chassis provides forty external circuit connnections.
A 2" X 6" component board between the front and rear panels has a relay,
four diodes and three resistors mounted thereon.  Figure 1 is a pictorial
view of the FP~40. :




SECTION 3. ELECTRICAL DESCRIPTION

Figure 2 is a schematic presentation of the fuse panel. The
panel is designed to present the fused outputs from two separate (egual)
voltage inputs. Fused outputs 1 to 20 utilize one voltage input and
fused outputs 21 to 40 the other. A visual alarm on the front panel will
light to indicate an open fuse. This is accomplished by the action of
the indicator arm of an open fuse making contact with the fuse alarm
bus which will cause relay K-1 to operate and through contact action
light the visual alarm DS-1. An additional set of C contacts on the
relay are presented on TB5, pins 1, 2 & 3 to activate an alarm device
furnished by others. 2 "push-to-test” button on the front panel along
with associated circuitry is provided to activate the relay and visual
alarm for test. ’

The fuse panel input voltages are shown in Table 1. The maximum
recommended is 18 amperes equally divided between the two inputs. De-
pending on input voltage, dropping resistors Rl, R2, and R3 are provided
in order to provide 6 VDC to6 the alarm circuit.

SECTION 4. INSTALLATION

Prior to installation of the unit into a rack, determination of
operating voltage must be made and.d:opping resistors Rl, R2, and R3
must be strapped as follows: ’

INPUT VOLTAGE STRAP POINTS
FP-40 and FP-40A FP-40B
6 vDC 6 VDC El to E5
48-50 VDC 12 voc El to E4
60-80 VDC 24 VDC £l to E2
120-130 VDC 48 vDC NONE

After installation in a rack connect input voltages as follows:
Input #1 to Terminals 4 and 5 of TBS

Input #2 to Terminals 6 and 5 of TBS

-2




SECTION 4. INSTALLATION (Cont'd)
Note: Terminal 5 is common (return)

Terminals 1, 2 and 3 of TBS5 are for activating an external alarm
(furnished by others).

External connections to.the fused outputs are accomplished on

.TB1 and 3 (Fused Lines) and TB2 and 4 (common-~return) connecting points.
Fuse valves for these panels are to be specified by the customer.

SECTION 5. MAINTENANCE

Routine maintenance consists of periodic cleaning of the unit.
Corrective Maintenance Guide:

FAULT ) POSSIBLE CAUSE
Visual Alarm Indicator Burned out lamp
does not light when fuse (s) fail Broken Connection or wiring.
Alarm Condition "A" not present and Relay K-1 coil open, CR2 and/or
visual indicator does not light CR3 open, Broken connection or
when fuse (s) fail. wiring. ’
SECTION 6. PARTS LIST
Designation Description P/N Mfr. FSC
CR1 thru CR4 ~ Diode, Rectifier INS38 or IN4003
DSl Lamp, Incandescent, M 345 71744

T-1, 3/4, 6V

F1 thru F40 Fuse, Indicating. GMT=-{ ) 71400
Ampere Rating- One or a
combination of the following:
18/100, %, %, 65/100, 3/4, 1,
1%, 2, 3, 5, 7%

K1l Relay, 2PDT, 6VDC T-154-26-6V 70308




SECTION 6. PARTS LIST Cont'd

Designation

Rl *

R3 +

sl

TB1 thru TB4
TB5

XF1 thru XF40
XK1

Xs1l

* Used with FP=-40

+ Used with FP-40B

Description

Resistor, 400 ohm, 10W,
5%

Resistor, 150 ohm, 10W,.
5% ’ :

Resistor, 50 ohm, 10W,
5% ;

Resistor, 75 ohm, 5W,
5%

Resistor, 300 ohm, 10W,
5%

Resistor, 35 ohm, 5W, 5%

Switch, Push Button, SPST,
Illuminated, Red

Block, Terminal, 20 Terminai
Block, Terminal, 6 Terminal
Fuseholder

Socket, Relay

Lens, Switch

and FP-40A

P/N

247E4015
247E1515
247E5005
243E7505
247E3015

243E3505

513-0101-604

 411-1904-20

601-Y-6

HLT

30C55-1

185--1871

Mfr. FSC

80183

80183

80183

80183

80183

80183

72619

75382
75382

71400

70309

72619




LIST OF MANUFACTURERS

MFR'S FSC
NUMBER
70309
71400
71744
72619

75382

80183

MANUFACTURER'S NAME
AND ADDRESS

Allied Control Company, Inc.
2 East End Avenue
New York, N. Y. 10021

‘Bussman Manufacturing Division

University at Jefferson
St. Louis, Mo. 63107

Chicago Miniature Lamp Works
4433 N. Revenwood Avenue
Chicago, Illinois 60640

Dialight Corporation
60 Stewart Avenue
Brooklyn, New York 11237

Xulka Electric Corxrporation
633 S. Fulton Avenue
Mt. Vernon, New York 10551

Sprague Products Company
99 Marshall Street
North Adams, Mass. 01247
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GUARANTEE

All necessary adjustments of machines procured hereunder, not occasioned
by accident or misuse, shall be made by G. R. M. Corporation at its own
expense, including transportation costs, if any, during the 90-day period
after delivery. BAll machines procured hereunder are guaranteed for a
period of 1 year from date of delivery, except expendable items such as
tubes, transistors, etc, which are guaranteed for 90 days from date of
delivery. During the guarantee period, all broken or defective parts not
caused by accident or misuse through fault or negligence by the purchaser
will be replaced (including labor and parts) at the expense of G. R. M.
Corporation including transportation costs, if any.

The purchaser shall not return defective equipment to G. R. M. Corporation
or its service centers for adjustments, repairs, or replacements without
prior authorization and instructions directed only from the factory.

G. R. M. Corporation will not accept collect calls or telegrams; all such
communications are to be made at the expense of the purchaser. The Pur-
chaser should maintain original shipping cartons for said shipments, or if
elected, prepare new cartons at the expense of the purchaser.

SECTION 1. SCOPE

The FP-60, FP-100, FP-140, FP-200 Series Fuse Panels described in this
booklet are designed to provide 60, 100, 140, and 200, respectively,
individually fused outputs for use in telecommunication installations.

- SECTION 2. MECHANICAL DESCRIPTION

The fuse panels will mount in a standard 19" cabinet with a deﬁth of
7-1/2". The vertical height for each is as follows:

FP-60

3~5/8" (60 Fused Outputs)

FP-100 =~ 5~5/16"(100 Fused Outputs)
FP-140 - B8~7/8" (140 Fused Outputs)
FP-200 ~ 8-7/8" (200 Fused Outputs)

Up to 200 fuseholders with indicator fuses are mounted on the front panel
of the unit. In addition, a designation strip, a visual alarm light, and a
"Push~To-Test" button is also mounted for each row of fuses on the front panel.
A series of barrier terminal boards mounted on the rear of the panel provides
external circuit connections. A circuit board mounted bhetween the front and
rear panel contains the diodes and all resistors for various voltage operation.
An additional panel also mounted between the front and rear panels contains
the relays required for alarm connections, either normally open or normally
closed. Applicable drawings are included for unit purchased by customer.

14




SECTION 3. ELECTRICAL DESCRIPTION

Included with this instruction book is a schematic diagram, G. R. M.
#D15381, when used in conjunction with Table I, all applicable fuses, switches,
and lamps. Output blocks, power and alarm blocks, diodes, and resistors, may 1
be correlated. !

The panel is designed to present the fused outputs from two separate
equal voltage inputs for each row of fuses. Example: For the FP-60, fused
outputs 1 to 20 use one voltage input and fused outputs 21 to 40 the other,
for the first row. On the second row fused outputs 41 to 50 use one voltage
input; fused outputs 51 to 60 use the other. A visual alarm on the front
panel will light to indicate a blown fuse in that particular row. This is
accomplished by the action of the indicator arm of an open fuse making contact
with the fuse alarm bus which will cause the firing of the applicable relay.
X1-X5, through contact action, light the visuwal alarm. An additional set of
"C" contacts on the relay are presented on the rear large terminal blocks as
"Alarm Cond" to activate an alarm device furnished by others. 2a "Push-To-
Test” button on the front panel along with associated circuitry is provided
to activate the relay and visual alarm for test.

The fuse panel input voltages are shown in Table II. The maximum
recommended is 18 amperes equally divided between the two inputs per row.
Depending on the input voltage, dropping resistors are provided in order to
provide 6 VDC to the alarm circuit. ’

SECTION 4. INSTALLATION

Prior to installation of the unit into a rack, determination of operating
voltage must be .made and dropping resistors must be strapped as indicated in
Table II. » ) '

After installation connect input voltages to power and alarm¥blocks. Note
common connection. Connect external alarm to alarm contacts (if used). Connect
fused outputs to output terminal blocks. Note each row share common return.
Fuse values are to be specified by customer.

SECTION 5. MAINTENANCE -

Routine maintenance consists of periodic cleaning of the unit.
Corrective Maintenance Guide:

FAULT POSSIBLE CAUSE
Visual Alaxrm Indicator Burned out lamp
does not light when fuse (s) fail Broken Connection or wiring.
Alarm Condition "A" not present and Relay K~1 coil open, CR2 and/or
visual indicator does not light CR3 open, broken connection or
when fuse (s) fail. wiring.

-2=
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SECTION 6.

PARTS LIST

Designation

Description

B/

CR1-CR20

DS1-DS5

F1-F200

K1-K5

R1,4,7,10,13

R2,5,8,11,14

R3,6,9,12,15

§1-85

XXK1-XK5
Xs1

Terminal Block
(Power &-:Alarm
Block)

Terminal Block
(Output Block,
20 Stations)

Terminal Block
(Output Block,
10 Stations)

XF1-XF200

Diode, Rectifier

Lamp Incandescent,
T-1-3/4, 6V

Fuse, Indicating,
ampere rating - 1
or a combination of
the following:

18/100, 1/4, 1/2,
65/100, 3/4, 1, 1-1/2,
2, 3,5, 7-1/2

Relay, 2PDT, 6VDC

Resistor, 150 ohms,

low, 5%

Resistor, 75 ohms,

5W, 5%

Resistor, 35 ohms,

5w, 5%

Switch, Push Button,
SPST, Illuminated,
Red

Relay Socket

Lense, Switch

Block, Feed Thru, 6

Terminals

Block, Feed Thru
Turret, 20 Terminals

Block, Feed Thru
Turret, 10 Terminals

Fuseholder

IN538 or IN4003

CM345

GMT-( )

T-154-26-6V

247E1515
243E7505
243E3505
513-0101~604
30055~1

185-1871

601-Y-6
411-1904-20

411-1904-10

Chicago Miniatur

Bussman

Allied Control

Sprague
Sprague
Sprague

Dialco

Allied Control

Dialco

Kulka

Kulka

Kulka

Bussman

16
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DC POWER SUPPLY

i T~
UNIT DESCRIPTION

41028-01-22 ' R

1. APPLICATION

The 41028 Power Supply module is designed to convert
a varyving DC voltage input to a regulated DC output
and supply the regulated power for modules in the
Raven 410 Shelf Assemblies.

2. SPECIFICATIONS
Input Voltage ~-44 to -56VDC
Output Voltage -24 *1VDC, Adjustable
Output Voltage Regulation +3% for specified input
voltage; no load to full
load
Output Current Limiting
41028-01, 41028-01-22 1.5, minimum 8 -24VDC output
41028 2.5A, mimimum @ -24VDC output
3. THEORY OF OPERATION
2.1, Refer to schematic 410-1280.
3.2, The module contains a series regulator, a foldback

current limiter, and monitoring, control and pro-
tective devices,

3.3. Input current is applied to pins S and T; passes
through the P.C. Board to terminal E2Z2, through the
fuse Fl and switch S1 to terminal E. From E1 it
passes back out the board on pins J and K to the
resistor Rl (shelf) and transistor Q1 (shelf) to pins
C and D. Current then passes through R2 to pins A & B.

3.4, Resistors R9, R10 and R1ll provide a voltage divider

sampling network. This sampling voltage, which is

a fraction of the output voltage, is presented to

the emitter of transistor Q4. Transistor Q4 operates
as a grounded base stage and amplifies the signal.
The signal output is then taken from the collector

of Q4 and applied to the base stage and applied to
the base of transistor Q2. :

TECHNICAL PUBLICATIONS DEPT.
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DC POWER SUPPLY
UNIT DESCRIPTION

3.5. Transistor Q2 amplifies the signal and presents it
to the base of Ql. Transistor Ql then drives Q1
(shelf). When the output voltage rises, Q1 (shelf)
turns "OFF" and lowers the output voltage to the
original value.

3.6. The zener diode CR1l is the voltage reference for the
regulator. Resistors R6 and R7 constitute a voltage
divider and provide the proper bias voltage for
transistor Q4. Resistor R10 (adjustable) is used
to set the output voltage of the Regulator board.

3.7. Capacitor C3 bypassed resistor R9 so that AC signals
on the output are presented directly to the emitter
of Q4. C4 filters the output and provides a low
output impedance.

3.8. Resistor R2 is a current sampling resistor. When the
voltage across R2Z reaches a pre-determined value
transistor Q3 will turn "ON" causing Q1 to turn "OFF".
01 in turn, turns Ql (shelf) "OFF". The voltage
reguired to turn Q3 on is less when the output is
short circuited than it is when the output is function-
ing normally. Therefore, we have foldback current
limiting i.e. short circuited output current is less
than normal operating current.

3.9. Capacitor C1l bypassec “he collector to bas of tran-
sistor 02 at high fre ~ncies preventing oscillation.

3.10. Resistor R12 limits t. = current to the Test Points
preventing accidental shorting out of the regulator
output.

3.11. Fl1 protects the external power source. Sl is the

"ON/OFF" switch. D81 is illuminated by the output
voltage and will not be-illuminated if the output is
short circuited. The output voltage may be monitored
at Test Point TPl and TP2.
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41028-01-22
DC POWER SUPPLY

41028
41028-01
UNIT DESCRIPTION

N

4. MAINTENANCE AND ADJUSTMENTS

4.1. Adjustments of the module is limited to the adjusting
of R10 for correct output voltage. This is preset
at the factory.

4,2, Troubleshooting.

4.2.1. Troubleshooting will be the process of checking
DC voltage levels as shown on schematic 410-1280
and isolating the trouble to a faulty stage.

4.2,2., Ohmic and voltage checks should be used to isolate
the trouble to the faulty component.

4.2.3. The foldback current limiting feature may be checked
by terminating the output with successively smaller
resistors until the maximum load current is exceeded.

 goe o TECHNICAL PUBLICATIONS DEPT.
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J !Mm“ RAVEN ELECTRONICS CORP.
395 FREEPORT BLVD., SUITE 12
SPARKS, NEVADA 89431
l1mﬂmmd [l (70231 358-3700
4410-0280- 01,4410-0281 41028,41028-01,41028~01-22
ASSEMBLY NUMBER 4410-0281-01-22 TITLE DC POWER SUPPLY DWG. REF: 410-1280
RAVEN FSN or JAN
REFERENCE NO. t . . .
STOCK NO. DESCRIPTION QTY. | MFG. NO. & NAME NO.
CAPACITOR, Fixed:
Cl A401-2108 Mylar .001luf 100V 1
Cc? A550-6102 Electrolytic, tantalum 10uf 20V 1
C3 NOT USED
Cc4 A500-8116 Electrolytic, aluminum 1100uf 50V 1
C5,6 A500-8177 Electrolytic, aluminum 1700uf 75V 2
RESISTOR Fixed, %W 5%:
R1,7 B013-4270 2.7K 2
R3 B013-4220 2.2K 1
R5,9 B013-4470 4,7K 2
R6,11 B013-4120 1.2K 2
R8 B013-5100 10K 1
R12 B014-4100 1K, 5%, %W 1
R10 B381-4100 Potentiometer, 1K 20% 1
CR1 F110~5240 Diode, Zener 1 1IN5240
01 G100-4037 Transistor, PNP 1 2N4037
02,3,4 G100-2907 Transistor, PNP 3 2N2907
SG02-0000 Transistor Pad 1
8G00~0207 Transistor Heat Sink . 1
T110~-2000. Terminal 12
DS1 J100-0282 Lamp, 28V RED 1
§J10-0200 Lamp Socket 1
5J10-0210 Lamp Clip 1
sl 1000-1330 Switch, SPDT 1
~ 5J00-0000 Fuseholder 1
e
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RAVEN ELECTRONICS CORP.

395 FREEPORT BLVD,, SUITE 12
SPARKS, NEVADA 89431

{702) 358-3700

) 44310~0280~01, 4410-0281 41028, 41028-01, 410-1280
ASSEMBLY NUMBER 4470-0281-01-22 ITLE 41028-01-22 DC Power SuPfly REF:
RAVEN FSN or JAN
REFERENCE NO. D
STOCK NO. DESCRIPTION QTY.| MFG. NO. & NAME NO.
TPl 1,300-2039 Test Point White 1
TP2 L300-2030 Test Point Black 1
T101-4101 Handle 1
U404~2421 Bracket, Panel Mounting 1
T250-0000 Bushing 1
ASS'Y 4410-0280-~01 ADD:
2410-0289- Front Panel 1
01l
Fl J001-2250 Fuse, 2.5A Slo-Blo 1
R2 B180-1100 10 3W Resistor 1
R4 B013-3220 220Q %W 5% Resistor 1
K001-1840 Connector, 18 Pin 1
1410-0280 P.C. Board 1
ASS'Y 4410-0281 ADD:
2410-0289 Front Panel 1
Fl J001~-2500 5A Slo -Blo ' Fuse 1
R2 B184-0200 .20 5W Resistor 1
R4 B013~2300 300 %W 5% Resistor 1
K001-2240 Connectoxr, 22 Pin 1
1410~0281 P.C. Board 1
ASS'Y 4410-0281-01-22 ADD:
2410-0289~ Front Panel 1
01-22
Fl J001-2250 Fuse, 2.5A Slo-Blo 1
R2 B180~1100 12 3W Resistor 1
R4 B013-3220 2200 %W 5% Resistor 1
1410~0281 P.C. Board 1
K001-2240 Connector, 22 Pin 1

ELECTRONICS
CORPORATION
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FIRE UP SPARES LIST
41028

1 each 2N3055
1l each 2N4037
1l each 2N2907
l each 1N5240
5 each 2.5A Fuse
1 each Lamp

|

RAVEN STOCK NUMBER

0346-0001
0341-0007
0341-0008
0303-0009
1 0504-0111
0502-0804

2yop

=

o

) Nlim

DEPT

RAVEN ELECTRONICS CORP sa< nerrer a O ATI QN e B

i







41028 POWER SUPPLY | lwmmmﬁﬁ
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TEST PROCEDURE WWUI%

nm‘mmmnnmt

1. GENERAL

Follow this test procedure carefully, completing the
Test Data Card as necessary. If difficulties are
encountered, refer to the troubleshooting procedures
for this module.

2. TEST EQUIPMENT REQUIRED
Power Supply 44 — 56V DC @ 3A
Oscilloscope H.P. 130C or equivatent
VTVM Triplet 850 or eguivalent
Load Resistors 10Q 50w, 10 3w, 50 50W
240Q 2W
Shelf Raven 410

NOTE: IF THIS PWOER SUPPLY IS NOT TESTED WITH A
SHELF ASSEMBLY WIRDD FOR THE 41028 MODULE,

AN EXTERNAL RESISTOR AND 2N3055 WILL BE NEEDED
TO SIMULATE THE SERIES REGULATOR (Ql1 and R1
Shelf - Drawing 410-1280). Rl RECONNECTS TO
_TERMINAL EZ.

3. TEST EQUIBMENT SETUP

Connect the Test Equipment as shown in figure 1.

4. POWER SUPPLY TESTS

4.1. Connect the external power supply negative to pin S
and the positive to pin V. (Or plug the module into
a shelf assembly connected to the power supply. Use

an extender board).

4.2. Connect the VTVM probe to the front panel white test
point. Check the switch, fuse and lamp operation.
Leave the module "ON".

4.3. Using clip leads, connect a 10{, 50W and 1Q 3W resistor
in series across pins A and V. Adjust the external
power supply to -48V DC. Adjust R10 until the VTVM
indicates -24VDC.

TECHNICAL PUBLICATIONS DEPT.
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41028 POWER SUPPLY

TEST PROCEDURE

[

4.4.  Connect the oscilloscope probe to pin A. The power
supglyﬂripp}¢~must be less than 75mV peak-—-to-peak.

4.5, While observing the VTVM and oscilloscope, adjust the
external power supply output from -44 to -56VDC, then
back to -48VDC. The VTVM reading must not vary more
than *+.7vDC and the ripple must not exceed 75mV peak-
to-peak.

4.6. Change the 10Q resistor and 1} resistor across pins
A &V to-a 50 50W resistor. The VITVM must read less
than -22VDC. Change the 5Q resistor to a 10Q resistor
and 12 resistor in series.

4.7. Connect a heavy jumper across the 100 and 1Q resistors. DO
NOT TOUCE THIS JUMPER DIRECTLY TO THE PRINTED CIRCUIT
BOARD. The VTVM reading should drop to 0V. The fuse
must not blow.

4.8. Connect the VIVM across R2. This voltage must not
exceed 1VDC.

4.9, Reconnect the VTVM to the front panel test points.
Remove the jumper installed in paragraph 4.7. The
VTVM should rise to -24VDC, #.7. Remove the 100 and 1Q
resistors., i

4.10. Connect a 240Q resistor across pihs J1A and U at the
rear of the Power Supply. Voltage at test points
should be -24VDC * .7 with a -48V input.

4.11. Turn off module and disconnect test eguipment.

5. TEST COMPLETION

Stamp. module and Test Data Card with your test stamp.

6. Q.A. ACCEPTANCE

6.1.  Verify that test results are within specifications.

6.2. Verify that Test Data Card is properly filled out.

6.3. Re~inspect module per established criteria.

6.4. Stamp module and Test Data Card with “ACCEPTED"
stamp.

] - Y ) TECHNICAL PUBLICATIONS DEPT.
E[E‘IEN ELECT%G?MCS CG%P' 395 Freeport BIvd., Suite 12 » Sparks, Nev. 89431 %
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TEST DATA CARD ”, wé%q .
m“mmummiﬂmt I
~-24VDC POWEé SUPPLY DATE
41028 MODULE SERIAL NO.
Check blocks or fill in voltages as necessary. Print neatly

using a ballpoint pen. This is a permanent record.

1. GENERAL
2. TEST EQUIPMENT USED
POWER SUPPLY, type SERIAL#
OSCILLOSCOPE, Type ; SERIAL#
VTVM, Type SERIAL#
‘SHELF, Type SERIAL#
3. \
\
4.1,
4.2,
4.3. VC Output (-24)
4.4, mV P/P (<75)
4.5, to __VDC (£.7V)
mV P/P (<75)
4.6, © VDC (<=-22)
4.7. vDC (<.2)
4.8. VDC (<1.0)
4.9. VDC (-24, *.7)

4.10. VDC (-24 +.7)

5. ) (TEST STAMP)

6. | (Q.A. STAMP)

TECHNICAL PUBLICATIONS DEPT.

RAVEN ELECTRONICS CORP.  werworom. sz s
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FONCTION GENERATOR UNIT, MODEL Ff-8

GENERAL . SPECIFICATIONS
Function Generator Model FG-6, CF Elec- Input Voltage ... 24V dc or 48V de, 15%
tronics Part Number 200233 {Figure 1), is regulation (strap across
used to provide the foliowng functions: R1 for 24V dc operation,
- De Lamp Flashing and Winking Indi- factory installed)
cations " Output Voltage .. 24V dc or 48V de, 2.5
- Dc Audible Signalling Indications ampere, continuous per
- Ringback Tone Output . output
- 400 Hz Tone Output Tone Output.... 400 Hz modulated by
- Keyed SF Signalling Circuit (optional) RN
All power and signal switching functionsare 400 Hz continuous
provided by solid-state circuits with a high 2600 Hz keyed (with
current capability. Anintegral LED can be optional oscillator)
used a€ a maintenance aid to indicate power Current Input .. 56 mA (no load)

loss conditions.

THEORY OF OPERATION

FU:g;IGON ‘ A circuit schematic diagram of the function
GENERATOR generator is.shown in Figure 2. In addition

to performing interrupter functions former-
ly provided by older key system interrupt-
ers, the FG-6 is also compatible with CF
Electronics Model LCU-3 Line Control Unit
for Ringback Tone applications. Input volt-
age selection to accomodate 24V dc or 48V
dc power sources is provided asa strapping
option in the power supply input circuits. A
functional description of the equipment fol-
lows:

System Inputs - Two signalling inputs may
be supplied. The ST inputs, at terminal E,
are supplied from the associated line card
circuits, and drop to -V whenever a load is
connected which requires the function gen-
erater. (Other circuits using the function
generator outpuis will also have ST leads,

2600 Hz if required. } ST leads are connected to a
common-wired "OR" bus and applied to ter-
@ minal E as an input. The optional 2600 Hz

single-frequency (SF) oscillator circuit is

LEVEL independent of the function generator cir-
O FUSE cuits, except for power supply connections,
©and receives a soparate input af terminal N

C.F. Electronics for keying.

Inc.
System Qutputs ~ The function generator has
bussod outputs forl ighting lamps, ac‘tivating
Figure I.
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dc¢ audibles and transmitting Ringback Tone
to a calling party. The SF oscillator output
is not bussed but is instead assigned on a
cross-connected basis to its associated cir-
cuit. Circuits for generating the LF (Lamp
Flash), LW (Lamp Wink), CF (Conference

Flash) and RN (Ringing) audible outputs use °

the same type of Darlington output driver
configuration. The Darlington drivers have
a 5-ampere component rating with sufficient
current capability toaccomodate worst case
lamp and audible loading.

Darlington Driver Circuits - Each Darling+
ton driver stage includes atype 4049 CMOS
inverter input switching the transistor base
voltage. When the inverter input is at logic
1", the output is at logic "0" (-V), and the
stage does not-conduct; when the input to the
inverter goes to logic '"0", the output rises
to logic "1'" and the stage conducts.

Ringback Tone -~ Voltage-Controlled Oscil-
lator (VCO) stage UT provides a continuous
400 Hz triangular wave output. Bandpass
filter stage U9, centeredat400 Hz, converts
the 400 Hz triangular waveform into a sin-
usoidal waveform, appliedto the base of Q6
through R18. Stage Q5 switches the 400 Hz
waveform at the RN rate such that when Q5
conducts, Q6 is off; and when Q5 is cut-off,
Q6 conducts and supplies the 400 Hz output
to terminal J via current-limiter R22. The
400 Hz output of amplifier U9 is also used
to provide a high-impedance, continuous-
duty 400 Hz sine wave output at terminal F
via limiting resistor R23.

Logic Circuits - CMOS logic is used to de~
termine the clocking of the various system
outputs. When the ST lead at terminal E is
high (input line open and voltage level is at
Vee) such that the input is a legic "1, the
LW, LF, RN, CF and 400 Hz INT outputs
are attheir respective high impedance out-
put states; when the ST lead is at logic '0"
(-V), these outputs are enabled and switched
on and off. (Loading is determined at the
individual line cards.)

a. When ST is at logic "1" (off), de-
cade counter U2 inputg 6 and 7 are at logic
"1, setting outputs 11 and 12 to logic "1".
Wwith U3A and U3B inputs at logic "1", the
respective outputs are at logic "0 and Q1
and Q2 are in high-impedance (off) states.,
Inverter U6A outputis set to logic "0, re-:

.

setting flip-flops U4A and U4B so that their
Q outputs are at logic "0'". With the two Q
inputs of gate U5C alsoatlogic "0'", the out-
putisatlogic '"1", inverter U3C output goes
to logic "0", causing Darlington stage Q3 to

remain off. With the output of U3C at logic

10", inverter U3D output rises to logic ""1",
causing Q5 to remain in the low-impedance
state, furning Q6 off. Flip-flop U8 is held
set and its Q output is at logic '"1"", result-
inginthe U3E output remaining at logic *'O"
and Darlington stage Q4 being off. The U5A
input is held at logic "1", inhibiting opera-
tion of the 10 Hz oscillator.

s b. When ST is at logic '"0" (start), a
10 Hz square wave, generated by gates USA,
U6B and U6C, in combination with R7, RS,

. C3, is applied to the clock inputs of U2, U8,

and the gate input of U5C. The 10 Hz input
at U8 is divided-by-two to provide a 50% 5
Hz square wave output to U3E. Darlington
stage Q4 is switched on and off at the 50% 5
Hz rate, supplying the CF signal (Confer-

‘ence Flash) at terminals Rand S. The 10

Hz input to U2, pin 1, is divided-by-five to
provide the 2 Hz output to gate U3A and to
pin 14 of U2, Gate U3A then switches Dar-
lington stage Q1 at the 2 Hz rate, supplying
the LW signal (Lamp Wink) at terminals X
and Y. (LW signal is 300 mS at -V, lamp
lit; and 200 mS athigh impedance, lamp off. )
The 2 Hz input to U2, pin 14, is further di-
vided-by-two to provide a 50% 1 Hz square
wave at U2, pin 12, which is applied to gate
U3B and also clocks U4A. The 50% 1 Hz out-
put of U3B switches Darlington stage Q2 to
provide the LF output (Lamp Flash) at ter-
minals T and U. The 1 Hz input to U4A is
divided-by-four so that the @ outputs of U4A
and U4B are both at logic ""1' for one con-
tinuous second, and they are not both logic
""1'" for the next three continuous seconds.
These two @ outpuis are then connected as
two of the three inputs to gate USC; the third
input {o UST is the original 10 He square
wave. The combination of the inputs causes
the outputof USC to alternate between logic
"i' and "0 at a 10 Hz rate for one second;
and then to remain at™logic "1'" for the next
three seconds (producing the RN waveform),
The outputfrom gate USC is applied to gate
U3C and switches Darlington stage Q3 on
and off, providing RN at terminal Z. When
the line card connection is made, the audible
will sound when gate USC output is at logic
"0 and no sound will be provided when Q3

az




is in a high impedance state and U5C output
is logic "1"'. The RN waveform atU3C out-
putis inverted by gate U3D and switches Q5.
When the line card connection is made, a

400 Hz signal is connected to the associated
line when gate U5C output is at logic "0";no .

signal will be heard when gate U5C cutput is
atlogic "1"', The 400 Hz ringback tone then
simulates the actual RN signal.

SF Signalling - When the optional single-
frequency oscillator is keyed, a -V signal
is applied to terminal N. When terminal N
is not at -V (open), transistor Q9 is biased
on, lowering Q7 base voltage and inhibiting
osciliation. When the SF oscillatoriskeyed,
Q9 base voltage drops, turning Q9 off. Base
voltage on Q7 rises, turning Q7 on, allow-
ing the circuit to oscillate at 2600 Hz, set
by tuned components L1, C12. Output amp-
litude control R30, adjustablefrom the front
panel, is set at the time the SF circuit is
assigned in the field. Output driver stage
Q8 amplifies the signal, applying it through
output filter T1, T2, C14, C15 and C16 to
terminals L and M. The output filter pro-
vides a dc-open circuit at all times with a
very highimpedancetoallfrequencies other
than 2600 Hz; and a 600 ohm impedance at
2600 Hz, when the circuit is quiescent or
transmitting.

FUNCTIONAL CHECKOUT

Checkout of the FG-6 Function Generator is
accomplished automatically during testing
of the LCU-3 Line Control Unit. The test
procedures described in the following para-
graphs should be used primarily for fault
isolation when more detailed measurements
are needed. Note that removal of the FG-6
will interfere with key system operation; it
is advisable to insert a known-good spare
unit into the system, or to perform testing
during equipment off-time.

TEST EQUIPMENT REQUIRED

The {following test equipment is required:
Oscilloscope
Card Extender
Clip-on Load Resistor, 1000 ohms, 1W
Jumper Lead
24V dec or 48V dc power source

TEST PROCEDURES

No adjustments are required for proper cir-
cuit operation. Any deviation of measured
output waveformsfrom those shown are in-
dicative of component failures in the oscil-
lator or counter/divider circuits.

Preliminary Test Connections
a. Connect power source Vcc to ter-

minals B(+) and A(-). (If 48V dc is used as
supply voltage, remove strap from across
R1l.)

* b. Connect a jumper lead between ter-
minals A and E to "start'* key system func-
tioning.

Lamp Flash (LF) Output Test

a. Conmnect load resistor between ter-
minals T and B.

b. Comnectoscilloscope probe between
terminals T and B (dc return) and observe
that oscilloscope waveform resembles that
shown in Figure 3.

IS

DC Ret _

500mS 500mS S00mS 500mS

Figure 3.

Lamp Wink (LLW) Output Test

a. Connect load resistor between ter-
minals X and B.

b. Comnectoscilloscope probe between
terminals X and B (dc¢ return) and observe
that oscilloscope waveform resembles that
shown in Figure 4.

SR R N D N

300mS 200mS 300mS 200mS

Figure 4.

Conference Flash jCFE) Output Test

a. Connect load resistor between ter-
minals R and B,

b. Connectoscilloscope probe between
terminals R and B (dec return) and observe
that oscilloscope waveform resembles that
shown in Figure 5.
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Figure 5.

Ringing (RN) Output Test .

a. Connect load resistor between ter- -
minals Z and B.

b. Connectoscilloscope probe between
terminals Z and B (d¢ return) and observe
that oscilloscope waveform resembles that
shown in Figure 6.

e 1T mmnna

1 Second 3 Seconds | Second
(10 Puises)

Figure 6.

Ringback Tone (400 Hz INT) Output Test

a. Connect load resistor between ter-
minals J and B.

b. Connectoscilloscope probe between
terminals J and B (dc return) and observe
that oscilloscope waveform resembles that
shown in Figure 6, except that:

(1) When RNis at dc return, termi-
J is at -V;

audN

(2) WhenRNisat-V, terminal J has
a sinusocidal 400 Hz waveform, cen-
tered § volts above -V, with 2 volts
peak-to-peak.

SF Oscillator Test (if included in circuit)
a. Remove jumper from terminals A
and E and reconnect between terminals A

b. Connect load resistor between ter-
minals L and M.

z. Connectoscilloscope probe between
terminals L and M (dc return) and observe

. a continuous 2600 Hz sinusoidal waveform.

Biown Fuse Test

To check that LED DSl operates when the
power source fails, remove (-) lead from
terminal A and reconnect toterminal W. Ob-
serve that DS1 illuminates.

Upon completion of test procedures, discon-
nect power source, jumper lead, load re-
sistor and oscilloscope and return FG-6 to
operational usage. If unit is defective, re-
fer to appropriate repair facility.

PARTS LIST

Refer to Figure 7 and Table 1 for parts or-
dering and identification data.
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Table 1. Pa}ts List for Function Generator, Model FG-6

Reference :
Designation Part Number Description Quantity
Ci, C17 Commercial Capacitor, Mylar, 0.22 mfd +20%, 100V 2
cz, Cs Commercial Capacitor, Mylar, 0.1 mfd +20%, 100V 2
C3, C6-Cs8 Commercial Capacitor, Mylar, .068 mfd +10%, 100V 4
C4 Commercial Capacitor, Mylar, .001 mfd +10%, 100V 1
C9 T310B106K-015A8 Capacitor, Tantalum, 10 mfd, 15V 1
CR1, CRI12 1N4007 Semiconductor Diode 2
CR3 1N4747 Zener Diode, 20V, 1W 1
DS1 550-0406 LED Indicator Assembly (Dialco) 1
P1 133-022-43 Connector, Electrical (Amphenol) 1
Q1-Q4 2N6388 Transistor, Darlington, NPN 4
Q5, Q6 2N2222 Transistor, NPN 2
R1 Commercial Resistor, 430 ohms +10%, 2W 1
R2 Commercial Resistor, 2700 ohms +10%, 1W 1
‘R3-R6 Commercial Resistor, 3300 ohms +5%, 1/2W 4
R7 Commercial Resistor, 470K +5%, 1/4W 1
RS Commercial Resistor, 1 megohm +5%, 1/4W 1
R9,R11,R25 | Commercial Resistor, 10K +5%, 174W 3
R10, R18 Commercial Resistor, 2.2K +5%, 1/4W 2
R12 Commercial Resistor, 12K +5%, 1/4W 1
R13 Commercial Resistor, 33K +5%, 1/4W 1
R14, R17, R22} Commercial Resistor, 1K +5%, 1/4W 3
R15 Commercial Resistor, 300 ohms +6%, 1/4W 1
R16 Commercial Resistor, 120K +5%, 1/4W 1
R19, R20 Commercial Resistor, 15K +5%, 1/4W 2
R21 Commercial Resistor, 470 ohms +5%, 1/4W 1
R23 Commercial Resistor, 4.7K +6%, 1/4W 1
R24 Commercial Resistor, 22K +5%, 1/4W 1
R38 Commercial Resistor, 150 ohms +5%, 1/4W 1
Ul LM340T-12 Regulator, 12V dc¢ 1
U2 MM74C90 4 Bit Decade Counter 1
U3, U6 CD4049C Hex Inverter 2
U4, U8 MM74C74 D-D Flip-Flop 2
Us CD4023BC Triple 3-Input NAND 1
u7 LM566CN Voltage-Controlled Oscillator (VCO) 1
U9 LM741CN Operational Amplifier 1
200337 Panel 1
200315 Bracket 1
200321 Pull 1
2003 Printed Circuit Board 1
200338 Heat Sink - 1
200173 Schematic Diagram -
133--22-43 Connector 1
-G—

C.F. ELECTRONICS, INC. ® § Dunton Court » East Northpert ,N.Y. 11731 e{EX8)7571-2500
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LINE GONTROL UNIT, MODEL LCU-3

GENERAL

Line Control Unit Model LCU-3, CF Elec-
tronics Part Number 200227 (Figure 1),
provides lamp, buzzer, and tone outputs to
a 24V dc or 48V dc key telephone system,
The LCU-3 also supplies an interrupted 400
Hz ringback signal when used in conjunction
with Function Generator Model FG-6. Line
detection circuitry is compatible with 24V
dc or 48V dec common battery systems; and
with 500-type telephone networks. Switching
is provided by relay contacts and line ‘isola-
tion is provided by opto-isolator inputs.
Front-panel LED'sare used as maintenance
aids to indicate proper relay operation.

LCU-3
LINE
CONTROL
UNIT

OKli

i |

HHH

O k3

O k2

_ C.F. Electronics
Inc.

Figure 1.

-1-

SPECIFICATIONS
Input Voltages_

Power input ... 24V dc or 48V dc, 15%

regulation
Line AC
ringing . 60V rms (minimum).
“ Sleeve lead
DC ring ... 24V dc or 48V dc, 12~
24 mA
Line talk-
battery .. 24V dc or 48V dc

operation

Output Voltage . 24V dc or 48V dc

600-ohm impedance
Transformer-coupled,

Ringback Tone
Output

dc open
Relay contact closure
output
400 Hz interrupted
signal
Adjustable from 0 to
-20dBm
Current Input
Line idle . 52 mA
Maximum
relay
consump-
tion . 50 mA
Loading ... 1 ampere maximum

dec load per lamp (ter-
minal K) or buzzer
(terminal X) output

Optional Strapping Connections - Factory-
strapped for 24V dc input power and 9-sec~
ond timeout . ..

*For 24V

operation -

{shunt as

indicated). .. Across R27
Across Rl14
Across R16
Across R25

**For 9 sec-
ond time-
out
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(shunt as .
indicated)... Across R19

*QOmit shunts listed for 48V'operation.
**Omit shunts listed for 17 second
operation.

THEORY OF OPERATION

A circuit schematic diagram of the line
control unit is shown in Figure 2; a func-
tional description of the equipment follows:

Incoming Call, Ac Ring - Acringing signals
supplied from the central office (or another
exchange operating in a similar manner)
are monitored across line card terminals
D and Y (CO T and R inputs) and set the
LCU circuits to the Incoming Call state.
The Incoming Call state is defined by:relays
K1and K3 energized, relay K2 deenergized.

a. Zener diodes CR15 and CR19 (51V)
insure that line noise less than 50 volts will
not activate the ring detector. Anac ringing
voltage greater than 30 volts causes opto-
isolator U3 output to go to logic "0, in
turn causing the U4C inverter's output to
go to logic "1 thereby charging capacitor
C5 to the logic '"1" level; this charging rate
is controlled by current limiting resistor
R21. For increased noise immunity, the
charging rate of C5 is slowed so that ring-
ing detection occurs approximately 100 mS
after the ringing signal starts. Capacitor
C5 discharges through R20 for a 9-second
timeout, or discharges through R20 in se-
ries with R19 (with jumper removed) for a
seventeen second timeout. The discharge
rate of C5 is 100 or 200 times slower than
the charge rate, as a function of the ratio
of R21 to the discharge resistance. There-
fore, the duty cycle of ring detection, due
to voltage levels or on/off ringing, will be
sufficiently large to insure a constant sig-
nal f{rom 100 mS after ringing starts until 8
(or 17) seconds after ringing stops, unless
the call is answered first.

b. When capacitor C5 charges to logic
"1 the output of inverter U4B goes to lo—

gic "0, causing inverter U4A and NAND -

U5A to go to logic "1 at their respective
outputs. A logic "1'" at U4A and U5SA gate
outputs energizes relays K3 and K1 through
the respective Q1-Q2 and Q3-Q4 Darling-
ton amplifiers.

3=

c¢. With Relay K1 energized and K2 de~
energized, Ringing gignal (RN} at terminal
J is connected through to the Ring Common
(RC)output, causing the call director audi-
ble to buzz at the RN rate. The RN signal
is 10 pulses per second (buzzing) for 1-
second periods alternating with 3-seconds
(silent) when RN is open.

d. A Ringback Tone output, consisting
of 400 Hz modulated by the call director's
Ringing signal (RN), is supplied during the
Incoming Call State. A common Ringback
Tone connection is made to all line cards
at terminal L. The Ringback Tone is buf-
fered through amplifier U6 and isolated
from line transients by transformer TI1.
When relay K3 is energized, Ringback Tone
is supplied at terminals M and N (designa-~
ted as RBK pair). The Ringback Tone must
be connected to the line at the appropriate
point on a cross-connect basis.

e. The operation of relay K1 causes
the -V signal present on terminal H to
transfer from IT, at terminal E, to ST, at
terminal F. In the Incoming Call State, with
relay K1 energized and K2deenergized, the
RN signal at terminal J is connected to RC
output terminal X to activate the audible
alarm in the call director. The LF signal
at terminal S is connected to the L output
at terminal K to "flash"” the call director
line lamp.

Incoming Cail, DC Ring - Incoming callsare
initiated by SF signalling detectors, DTMF
dialing detectors, or other call origination
circuitry. A -V signalis switched onat line
card terminal R by the signalling device.
When the voltage at terminal R goes to -V,
current flows through opto-isclator U2 in-
put and U2 ocutput goes to logic 0", Since
the ac and dcdetectors, U3and U2, respec-
tively, have a wired-OR output connection,
the line card will perform its functions in
the same manner as for the ac ringing case
described above. The dc¢ ringing and ac
ringing both initiate the Incoming Call state
which is defined; relays K1 and K3ener-
gized, relay K2 deenergized.

Call-In-Progress ~ When the call director

- ig off-hook and the line key associated with

a particular line is selected, the line card
circuit will be in the Call-in-Progress
state, the call directortelephone is present
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as a dec load across terminals P and D (Sta-
tion T and R inputs); and a +V signal is pre-
sent on terminal C( A lead). This state is
defined by: relay K2 energized, relays K1
and K3 deenergized.

a. A +V signal at terminal C (A input)
causes gate U4D output to go to logic "0"
causing capacitor C5 to discharge, if the
card was in anIncoming Call state when the
A input signal occurred; gate U4B input is
pulled low by U4D output, via CR13, caus-
ing gates U4B and U5C outputsto go to lo-

“gie "1V, If the line cardwas in the Incoming
Call state when the A input signal occurred,
gate U4B output going to Logic "1" causes
gates U4A and US5A outputs to go to logic
""'0", thereby deenergizing relays K1 and K3
by turning off their respective Darlington
amplifiers. At this time, gate U5C output
also goes to logic'"1", relay K2 is operated
through the Q5-Q6 Darlington amplifiers.

b. Withrelay K2 energized by Darling-
ton amplifier Q5, Q6, and a telephone load
across terminals Pand D, sufficient current
flows through opto-isolator Ul input for the
U1l output to go to logic '"0". Note that Ul
output goes te logic "0" when the current
exceeds 12 mA, thereby ensuring that any
current sufficient for the telephone instru-
ment will activate the currentdetection cir-
cuitry. Since the Ul current detector is
shorted out whenever relay K2 is deener-
gized, the Ul output can only go to logic"0"
if the line card is in the Call-in~Progress
state. The Ul output is immune to false
triggering at any other time. The transis-
tion of the Ul output to logic 0" does not
cause any functional change on theline card
since the output of gate USC is already at
logic ""1"; the Ul output signal performs its
function only if, at a later time, the call
director operator presses the Hold button
while the line card is in the Call-in-Pro-
gress state.

c. In the Call-in-Progress state, with
relay K2 energized and relays K1 and K3
deenergized, the steady lamp signal (dc)
present on terminal W is connected to the

L output at terminal K causing the line lamp -

to be lit steadily; the -V signal at terminal
H is connected to the IT output at terminal
E; the RC output at terminal X is off unless
a signal is introduced externally through
terminal Z so the call director audible is

not activated through the line card.

Hold - Momentary operation of the Hold
button by the call director operator, while
the line card is in the Cali-in-Progress
state, will cause the line card to go to the
Hold state. The Hold state is defined by:
relays K1 and K2 energized, relay K3 de-
energized.

a. The transistion into Hold is signal~
led to the line card by the A input signal at

. terminal C going open(away from +V) while

the telephone load remains across terminals
PandD (station Tand R inputs). Since opto-
isolator U1l output is already at logic "0' it
remains at that level because the telephone
load is still conducting current through the
line. The A input signal going open causes
gate U4D output to go to logic ""1'" while gate
U5C output remains at Logic 1", as for the
Call-in-Progress state. With U4D and U5C
outputs at logic "1'", gate U5B output goes
to logic '"0". A logic '0'"" input at the gate of
USA causes USA output to go to logic "1",
energizing relay K1 through Darlington am-
plifier Q3, Q4. Since gate U5C output re-
mains at logic "1'", K2 remains energized.

b. In the Hold state, with relays Kl
and K2 energized and K3 deenergized, a
150 ohm load is connected across the CO
telephone pair at terminals D and Y.

When the operator releases the Hold button,
the line key releases, causing the telephone
load to be disconnected from terminals P
and D (station T and R inputs), but the 150
ohm load causes current to continue flow-
ing through the line, thereby. maintaining
the telephone connection. Additionally, the
LW signal present on terminal U is connec-
ted to the L output on terminal K thereby
causing the line lamp to wink , indicating
a call onHold. The line card remains in the
Hold state until the call director operator

. returns to the line by selecting the line key

with the telephone off hook or until the dis-

tant party (waiting on Hold). abandons the
call. '

¢. K the distant party abandons the
call, by going on hook, a signal is sent to
the Central Office supplying battery cur-
rent to the telephone line causing current
to be interrupted for about 50 mS so as to
release circuitry placed on hold. When cur-
rent through the line is interrupted, current
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- through opto-isolator Ul stops and the Ul
output goes to logic "1'"'. Interrupting cur-
rent means the Y terminal R (CO) is open,
breaking the current through Rl. When Ul
output goes to logic "1'", with U4D already
at logic ""1", gate U5SC output goes to logic
""0", causing gate USB output to go to logic
1%, in turn causing gate USA output to go
to logic "0". Relays K1 and K2 deenergize
as their respective Darlington amplifiers
are cut off. (Relays K1 andK2 take approx-
imately 15 mS to deenergize, insuring
against accidental release due to a shorter
duration noise on the line.)

Idle - When all relaysare released, the line
card is in the Idle state. If a call is in pro-

gress and the operator hangs up by going on -

hook or by selecting another line key, the
telephone load across terminals P and D
(station T and R inputs) is removed at the
same time that the A input signal at termi-
nal C goes from -V to open. K the system
includes conference capability, the line
card goes to the Idle state when release of
the Conference key removes the telephone
load and opens the A lead as in the hang-up
operation.

Conferencing capability is controlled exter-
nal to the line card. When the call goes into
conference a CF signal is switched on at
terminal T and is supplied as an output at
terminal K, causing the line lampto turn on
and off with the conference flash signal.

FUNCTIONAL CHECKOUT

The operation of the Line Control Unit can
be checked with the aid of a subscriber sta-
tion (or Call Director). The tests may be
accomplished by placing the receiving calls
with the aid of a second party at a distant
station or, if two lines are available at the
test location, by placing acall from one line
through the Central Office to the second line.

TEST EQUIPMENT REQUIRED

The following test equipment is required:
Oscilloscope
Card Extender
24V dc or 48V dc power source
Spare Line Control Unit (tested, known
to be operational)

5

TEST PROCEDURES

No adjustments are required for proper cir-
cuit operation. The procedures givenin the
following paragraphs are based on functional
tests performed in an operational environ-
ment. Where applicable, as a maintenance

aid, corrective maintenance procedures are
also suggested.

Preliminary Test Setup )
a. Select a telephone station with ap-

pearance of line to be tested. The station
should be wired for audible alarm when in~
coming callsare received onthe tested line.
Identify line card in the equipment rack.
b. Check that:
(1) Line buiton is not selected (up)
and/or telephone is on hook
(2) Line lamp is extinguished
(3) K1, K2 and K3 LED's on front
panel are extinguished
c. Note that 24V dc is connected be~
tween terminals B(+) and A(~). If 48V dc is

used as supply voltage, remove strapping.

Test Calling:
a. Withtelephone off-hook, push tested

line button. Line lamp should be lit steady,

and dial tone should be audible.
(1) If lamp does not light, inspect
Line Control Unit front panel LED
indicators: if K2 LEDis not lit, ex-
change Line Control Unit. If prob-
lem persists (K2 LED does not go
on when new unit is inserted), test
instrument A lead for continuity.
(2) If K2 LED is lit, LCU or line.
lamp may be defective. Continue
testing to obtain additional data.

b. Place calltodistant party by dialing
or ringdown, as appropriate. Line lamp in-
dication should not change.

¢. When distant party answers, con-
firm testing procedure and then depress the
Hold button to place LCU in Hold state.The
Line lamp should have a wink indication.

(1) I lamp indication is incorrect,
inspect front panel LED's. K1 and
K2 LED's should be lit in Hold state.
(2) ¥ LED indications are correct
and line lamp has not lit since test
start, install new lamp in line key.
(3) If LED indications are" incor-
rect, or if they are correct and line
lamp indication is otherwise incor-

’
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rect, exchange LCU. If problem
persists, testtelephone line voltage
and noise levels.

d. After line is on Hold, distant party
{by prearrangement) will hang up. On cent-
tral Office lines a cut-off signal may be pre-
sent to signal the end of call. I tested line
has thisfeature, line lamp should extinguish
within 60 seconds; if it does not, exchange
LCU and repeat test. I problem persists,
confirm CO line operation.

(1) M lineis not arranged with cut-
off signal, hang up telephone and
wait for prearranged incoming call
from distant party (or place call on
a second line).

(2) If linelamp does not extinguish,
check LCU front panel LED's. All
LED's shouldbe extinguished. If an
LED islit or if the line lamp is lit,
exchange LCU.

e. When the incoming call is received,
line lamp shouldflash and the audible alarm
should be heard. If both signals do not oc~
cur, select line key while off hook to con-
firm that distant party has completed the
connection.

(1) ¥ the callwas made and a con-
nection is established without lamp
and audible signal occurrence, ex-
change LCU. If problem persists,
confirm CO or sleeve ring signal,
across terminals R and B for DC
Ring signal, or across terminals Y
and Dfor CO AC Ring signal (as ap-
propriate).

(2) I buzzer signal does not occur
and the lamp flash signal does, ex-
change the LCU. U buzzer problem
persists, first check that buzzer is
operating by having a call placed on
another line.

(3) If buzzer is determined to be
operational, check Function Gene-
rator or Interrupter RN input signal

atterminalJ (with oscilloscope). I
line lamp flash signal does not oc-
cur and the buzzer signal does, ex-
change LCU. If problem persists,
check Function Generator or Inter-
rupter LF input signal at terminal
S (with oscilloscope)

f. Answer incoming call to verify the
Ringback Tone reception by distant party. If
signals were not correct during incoming
call, repeat test while observing LCU front
panel. Kland K3 LED's should be lit during

- incoming call.

6=

(1) ¥ LEDindication was incorrect,
but buzzer and lamp signals were
correct during incoming call, re-
place LCU and repeat test.

(2) If Ringback Tone was not audi-
ble, but LED indications were cor-
rect, exchange LCU and repeat the
test. If problem persists, check
Function Generator input to termi-
nal L with oscilloscope.

(3) X Ringback Tone was audible,
but clicked or was attoolow a level,
extend LCU with Card Extender and
connect oscilloscope across termi-
nals M and N. Decrease gain (if the
clicking occurred) orincrease gain
(if level i3 too low) by adjusting R28
to a subjectively satisfying level (or
adjust to a preset level previously
determined) and make a note of the
correctly adjusted level for equip-
ment files.

Uponcompletion of test procedures, discon-
nect power source and test equipment and
return LCU-3 to operational usage. If unit
is defective, return to approprxate reapri
facility.

PARTS LIST

Referto Figure 3 and Table 1 for parts or-
dering and identification data.
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Table 1. Parts List for Line Control Unit, Model LCU-3

Reference

Designation Part Number Description Quantity
C4 T310A105-015A8 Capacitor, Tantalum, 1 mfd, 15V 1
C5,C7 T310B106-020AS Capacitor, Tantalum, 10 mfd, 13V 2
C8 T310C476-015AS Capacitor, Tantalum, 47 mfd, 15V 1
co Commenrcial Capacitor, Ceramic, 0.05 mfd. 50V 1
C10 Commercial Capacitor, Mylar, 0.15 mfd, 400V 1
Ci1 Commercial Capacitor, Mylar, 0.22 mfd, 100V 1
Cc12 Commercial Capacitor, Mylar, 0.1 mfd, 100V 1
C13 Commercial Capacitor, Mylar, 1 mfd, 400V 1
CR1-10,12, 1N4007 Semiconductor Diode, 14, 200V 13
14, 17

CR11,CR13 1N4148(or 1N914) | Semiconductor Diode 2
CR15,CR19 1N4757 Zener Diode, 51V, 1W 2
CR16 1N4747 Zener Diode, 20-24V, 1W 1
DS1-DS3 550-0408 LED, Red Diffused (Dialco) 3
K1,K2 NC4-JP-DC24 Relay, 4PDT, 24V dc (Arrow) 2
K3 NC2-JP-DC24 Relay, DPDT, 24V dc (Arrow) 1
P1 133-022-43 -Connector, Electrical (Amphenol) 1
Q1-Q6 2N2222 Transistor, NPN 6
Rl Commercial Resistor, 150 ohms +10%, 5W 1
R2 Commercial Resistor, 47 ohms +5%, 1/4W 1
R3,12,18,35 Commercial Resistor, 33K +5%, 1/4W 4
R4,9,10 Commercial Resistor, 220 ohms +5%, 1/4W 3
R5 Commercial Resistor, 2.2K +10%, 1W 1
R6,7,13,22 Commercial Resistor, 22K +5%, 1/4W 5
23

R8 Commercial Resistor, 100K +5%, 1/4W 1
R11 Commercial Resistor, 1K +5%, 1/4W 1
R14,16,25 Commercial Resistor, 820 ohms 15%, 1w 3
R15,24,26 Commercial Resistor, 1500 ohms +10%, 1/2W 3
R17 Commercial Resistor, 2.2K 5%, 1/4W 1
R19,20 Commercial Resistor, 820K +5%, 1/4W 2
R21, 34 Commercial Resistor, 10K +5%, 1/4W 2
R27 Commercial Resistor, 470 ohms +10%, 2W 1
R28 3389P-103 Resistor, Variable, 10K (Bourns) 1
R29 Commercial Resistor, 150 ohms +10%, 1W - 1
R31,32 Commercial Resistor, 510 ohms +5%, 1/4W 2
R33 Commercial Resistor, 3 ohms _4;5%, 1/4W 1
T1 200273 Transformer 1
U1,U3 Hil1-AA-1 Photo-Isolator 2
U2 4N25 Photo-Isolator 1
U4 74C14 Hex Schmitt Trigger 1
Us 74C00 Quad 2-Input NAND 1
us LM388N Power Amplifier (National) 1
U7 LM340T-12 Voltage Regulator, 12V (National) 1
- 200320 Panel 1
- 200315 Bracket 1
- 200321 Pull 1
- 200322 Printed Circuit Board 1
- 200175 Schematic Diagram -

C.F. ELECTRONICS, INC. & 8 Dunten Court ® Eazt Nerthpert, N.Y. 11131 & (51617572588
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41052 DTMF ADDRESS DECODER

%mzm

UNIT DESCRIPTION

1.

REFERENCES:

41052 DTMF ADDRESS DECODER
410-1520 Schematic
DESCRIPTION

The 41552 DTMF Address Decoder provides 2 of 7 DTMF (Dual
Tone Multi-freguency) tone detection and call decoding for

-two or three digit addressing. For call decoding, digit

selection is performed by setting DIP switches (up to three)
to respond to the desired digits. An adjustable interdigit

timeout sets the allowable delay between correct digits. A
correct address sets an adjustable timed latch which energizes

a relay. The relay's two (2) FORM C contacts are pinned out

for external use. The correct address latch can be reset before
it times out, by an "ALL CLEAR" tone pair, an external reset, or
optionally by a wrong digit An option is provided which allows
the "ALL CALL" tone pair to be a correct address. To prevent
loading of a line, the input to the address decoder is a balanced
high impedance input.

SPECIFICATIONS

3:] POWEY .. vsecscscssssssscsnssncascensnsss=—20 to =-24VDC

3.2.0 Input’

3.2.1 Impedapce teeesseassccsasanssses?B50K Ohms

3.2.2 DTMF Levelf...................,.—ZZdB min. +10dB max.
3.2.3 Minimum tone duration ..........40 ms

3.3.0 DTMF Tones

3.3.1 Detector Bandwidths ............+2.5%

3.3.2 Detector Outputs ........,...;..Ground

3.4.0 Inter-digit timing

‘3.4.1 Minimum tiMeY eeeeeseccsesssaaesl Sec.

TECHNICAL PUBLICATIONS DEPT
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3.4.2 Maximum timer....eeevcceeeacsasa.5 SeC.
3.5.0 Correct address timing

3.5.1 Minimum Timer ..ccccvvveesescss.l Sec.
3.5.2 Maximum timer ...cesecsesseceen.30 Sec.
3.6.0 Outputs

3.6.1 Regulated voltage ........c.....-12 +1VDC

3.6.2 Relay ContactS -ceecsecsssccnses..TWwo (2) FORM C

4. THEORY OF OPERATION

4.1

Input Amplifier and Filter

The input to the module, pins D and E, is a balanced high
impedance input, as determined by resistors R80, R81 and
amplifier 1C10-B. Amplifier 1Cl0-B converts the balanced
input to an unbalanced output. This output is peak
detected by CR-9, C29 and comparator 1Cl0-A. Ql5 is turned
on by 1Cl0A whenever a sufficient input level exists on

pins D and E. The output of ICl0-B also goes to a low

pass filter and a high pass filter. €26, C9 and L9 comprise
the Low Pass Filter, while C8, L8 and C28 comprise the High
Pass Filter. The L.P.F. passes all freguencies below 1100Hz,
while the H.P.F. passes all frequencies above 1100Hz. Com-
parators 1C9-B and 1C9-A provide sguare wave outputs from
the L.P.F. and H.P.F. when Q15 is on. Diodes CR8 and CR7
clamp the output between ground and -12V for a constant
amplitude regardless of input voltage. The L.P.F. output
goes to the four low frequency detectors, while the H.P.F.
output goes to the three high fregquency detectors.

DTMF Tone Detectors

The seven DTMF tone detectors are shown in detail for the
697Hz detector only. 2All other detectors are indentical
except for the value of the inductor and capacitor in the
tank circuit. The tank circuits are tuned to accept the
DTMF frequencies +1.5%. Given an input frequency within the
detection range, Q2 provides a half wave rectified output
(all component references are to the 697Hz detector). R2
and Cl0 filter the output of Q2. Ql is an emitter follower
amplifier, providing a low impedance output from the detector.
This output is normally at -12V and goes to Ground when the
tone frequency is received.
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4.3

Address Decoding

4.3.1

4.3.2

Parity Time Check

For a valid DTMF tone to exist, the two tones must be
present for a minimum of 40ms. IC2-A, IC2-B and IC6-A
monitor the seven detector outputs, providing a high
output on pin 4 of IC6 whenever both a low and high
tone exists. R45 and Cl9 provide a 40ms delay for a
low to high transition, while CR1 and R44 provide a
minimal delay for a high to low transition. Gates
IC5-B and IC5-A enable IC6-A and IC5-D respectively,
allowing detection of a DTMF digit only after the

40ms parity time.

"All Call", "All Clear"

For the "All Call" (star sign}) and "All Clear"™ (pound
sign) tone pairs, separate logic 1is provided. IC2-B
detects 941Hz and 1209Hz for an "All Call®” while IC2-2
detects 941Hz and 1477Hz for an "All Clear®. To pro-
vide protection from talk-up due to noise or wvoice,

a 140ms parity time delay is provided (R42, CR2,

R43 and Cl17) before IC2A & B are enabled. Provisions
are included to allow "All Call® to be a correct address
while the "All Clear" provides a reset to the address
detection through IC7-C and IC6-D.

Address Detection

Switches S1, 82 and S$3 are used to select the digits

to be recognized azs a correct address. Sl selects

Digit 1, 52 selects Digit 2, and 83 selects Digit 3

{({if 3 digit addressing is used). The seven positions

on the switches correspond to the seven tones. Selec-
ting a digit requires selecting the tone pair asscciated
with the digit (refer to gection 5.1,"address - -
Strapping”). —

IC4 is an octal counter, providing a single high output
on one of eight outputs (4 of which are used}. With-
no DTMF input, the monostable timer Ql6-C47 has a

low output. This low output puts a high on the reset
{pin 15) of IC4, through IC5. The "0" cutput of IC4
(pin 2) is held "high" whever IC4 is reset, enabling
IC3-a,

With IC3-A enabled, receipt of DTMF tones corresponding
to those selected on 81 will cause a low output from
pin 10 of ICS5. After the 40ms parity time check IC5-D
is enabled. The high to low transition from ICS5-D

-3
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triggers Ql6, releasing the reset from I1IC4 for the
time duration determined by R53, R54 and ¢21. When

the DTMF tones cease, IC5-D goes high, clocking IC4
one count and enabling IC3-B via output "1" of IC4
(pin 1). If the DTMF tone pair selected by 82 is
received before C21 times out, IC5-D will again go
low (after 40ms), re-triggering Q16 and clocking

IC4 on the low to high transition. A similar sequence
takes place for the tone pair selected by S3, if 3
digit addressing is used.

In addition to the reset provided by the inter-digit
timer (Q16, €21), IC4 may be reset {(via IC8-A) by an .
"All Clear" tone pair, a wrong digit or an external
reset. The external reset may be either wvia IC6-D

by a ground on pin M (positive reset) or via IC6-D and
IC7-C by providing -V on pin R (negative reset).

Depending on whether 2 digit or 3 digit addressing is
desired, either output "2" or output "3" of IC4 is
strapped to pins 8 and 9 of IC6-C, which drives pin
12 of IC8. IC8-C and IC7~A comprise a latch trig-
gered by a high on pin 12 of IC8-C. This latch
drives Q18 which in turn drives relay K1, whose

two (2) form C contacts are pinned out for external
use. The correct address output of IC4 also triggers
the correct address timer (Ql7, C22) through IC6-C..
The correct address timer's output is reuted through
IC8-B and IC7-D to reset the latch IC8-C and IC7-3).
The latch may also be reset by an "All Clear" tone
pair, an external reset (as described above) or
optionally by a wrong digit (if R49 is installed.)

5. STRAPPING AND ADJUSTMENTS

5.1

Address Strapping

The 41052 DTMF Address Decoder detects and utilizes Dual Tone
Multifreguency (DTMF) signals to provide selective address
decoding functions. (DTMF signals are unigue tone pair
generated by standard Touch Tone encoder arrays. Each button
on a Touch Tone encoder is identified by the pair of fre-
quencies generated when the button is pushed. Four low-group
frequencies coxrespond to the four rows of buttons, and three
high-group frequencies correspond to the three columns.



1 7] [}j 697Hz |

(4] Lol 770Hz 2

el
_, L_8_J E’:] - 852Hz 3
] ]

lZ%?Hz 1336Hz 1477Hz.

6
High Group

Low Group

941Hz 4

To'program the 41052 DTMF Address Decoder, determine the number
of digits to be used, (two or three} and install a strap
between solder terminals as follows:

two digit cocde -~ Strap center terminal to terminal "2"
three digit code- Strap center terminal to terminal "3

The three DIP switches labled 81, S2 and 83 are programming
switches for first, second and third code digits respectively.
The seven individual rocker switches on each programmer
correspond to the seven frequencies making up the DTMF encoder
array. Rocker switch 1 represents the 687Hz tone, switch 2
represents the 770Hz tone, and so on in ascending freguencies
to switch 7, which represents the 1477Hz tone.

1f the address code 357, for instance, is to be detected, a
strap from the 3 digit terminal to A or B is installed.
Close rocker switches con 81 to correspond to the two tones
which represent a 3 on the DTMF matrixs: £57Hz and 1477Hz,
switches 1 and 7 on 81. The second dig:ii, 5, is programmed
into 82 by closing switches 2 and 6, corresponding to the
tone pair 770Hz and 1338Hz. S3 is programmed for the third
digit, 7, by closing switches 3 and 3, which represent the
tone pair 852Hz and 1209Hz.

If a two-digit code is selected, the settings of the switches
in §3 will have no effect.

5.2 Miscellaneocus Strapping

The "All Call” tone pair can be used as a correct zddress by
strapping the *C.A. strap option.

S
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If it is desired to not have a wrong digit reset relay K1,
the optional resistor R49 (10K Ohms) must be removed.

Timing Adjustments

The inter-digit time period may be changed from approximately
1 second to 5 seconds by adjusting potentiometer R54.

The correct address latch time may be changed from approximately
5 second to 30 seconds by adjusting potentiometer R55.
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RAVEN ELECTRONICS CORP.

395 FREEPORT BLVD,, SUITE 12
SPARKS, NEVADA 89431

(7023 388~-3700

DTMF
ASSEMBLY NUMBER 4410-0520 TITLE 41052 ADDRESS DECODER DWG. REF: 470-1520
k N or JAN
RAVEN TY.|MFG. NO. & NAME FS
REFERENCE NO. STOCK NO. DESCRIPTION Q NO.
ASSEMBLY:
4410-0520 DTMF ADDRESS DECODER
CAPACITOR, Fixed 35
Ccl 0103-3301 Polystyrene, 30Kpf 2.5% 1 |} Mial Type 611H
c2,C27 0103-3271 " 27Kpf " 2 " " "
C3 0103-3241 " 24Kpf " 1 " " "
C4,C25 0103-3221 " 22Kpf " 2 " " "
C5 0103-3181 " 18Kpf. " 1 " " "
Ccé 0103-3161 " 16Kpf " 1 " " "
(o) 0103-3151 " 15Kpf " 1 " " "
C8 0103-3121 " 12Kpf " 1 " " "
c9 0103-3131 " 13Kpf " 1 " " "
C10-C16,C19 0104-0005 Mylar, .luf 10
Cc20,C29
Cl7. 35 0102-0041 Electrolytic, luf 2
Cl8*,C28 0103-2201 Polystyrene, 2200pf 2
c21,c22 0104-0031 Electrolytic, 47uf 2
C23,C24 0104-0028 Mylar, .33m 2
C26 0103-3511 Polystyrene, 51Kpf 1l
C30 0102-0018 Electrolytic, 100uf 1
C31 0102-0003 " l0uf 1
C32 0101-0010 Mica, 150pf 1
C33,C34 0104-0012 Mylar, .047uf 2
RESISTOR; Fixed, Composition 81
5% unless indicated otherwise
R1,3,6,8,11 0206-3321 3.3K 14
13,16,18,21

23,26,28,31
33
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RAVEN ELECTRONICS CORP,

Mfag; LA S
”;g & wm (70R) 3BB~-2AT700
DTMF
ASSEMBLY NUMBER 4410-0520 TITLE 41952 ADDRESS DECODER "WG. REF: :
REFERENCE NO RAVEN DESCRIPTION QTY.|MFG. NO. & NAME FoN Sé JAN
| sTOCK NO. .
R2,7,12,17 0206-3341 | 330K 7
22,27,32 ‘
R4,9, 14,19 0206-1341 | 130K 4
R24,29,34 0206-1541 | 150K 3
RS,10,15,20 0206-1031 | 10K 12
25,30, 35, 42
47,49,50,60.
R36-41,43,48 | 0206-1041 | 100X 12
52,59,73,75
R44, 64 0206-1021 | 1X 2
R4S 0206-3941 | 390k 1
R46 0206-2241 | 220K 1
R53 0206-4721 | 4.7K 1
RS54 0234-0046 | Pot, 100K 1
R55 0234-0038 " 500K 1
R56,57,58,61 | 0206~2031 | 20K 4
R62,63,70,76 | 0206-5621 | 5.6K 4
R66,67,71 0206-2221 2.2K 3
R68 0206-3631 | 36K 1
R69 0206-2231 | 22K 1
R72 0206-2731 | 27K 1
R77 0206-8221 | 8.2K 1
R78,65 0210-2003 200K, 1% 2
R79 0206-2021 | 2K 1
R8O, 81 0210-1003 100K, ' 1% 2
R74 0206-1011 100 ohm 1
R51 0206-4731 | 27K 1
SEMICONDUCTOR DEVICES:
CR1-CR9 0300-0001 | Diode 9 | IN4001
01-015 0340-0008 | Transistor, NPN 15 | 2n2222
Q16,17 0341-0008 " PNP "2 | 282907




0¢

gt

RAVEN ELECTRONICS CORP,

395 FREUPORT BLVD,, SUITE 12
SPARKS, NEVADA 89431

(7023 368~37G0

DTMF
ASSEMBLY NUMBER 4410-0520 TITLE 41052 ADDRESS DECODER DPWG. REF:
FSN or JAN
.| . RAVEN TY.|MFG. NO. & NAME
REFERENCE NO_ STOCK NO. DESCRIPTION Q NO.
ICl 0361-0053 Integrated Circuit 1 | CD4002
ICc2,3,8 0361-0055 " " 3 | CD4023
IC4 0361-0054 " " 1 CD4022
I1C5,7 0361-0024 " " 2 CD4011
ICé 0361-0023 " " 1 CD4001
IC9,10 0361-0044 " " 2 4558DN
ICll . 0361-0059 " " 1 LM320T-12
Ll 0441-0042 Inductor 1 Raven
L2 0441-0043 " 1 ..
L3 0441-0044 " 1 "
L4 0441-0045 " 1 "
L5 0441-0046 " 1 "
L6 0441-0047 " 1 "
L7 0441-0048 " 1 "
L8,9 0441-0090 " 2 "
s1,52,83 0501-0302 | Switch, 7 Pos. DIP 3
0612-0104 Terminal 5
0510-0017 Connector, 22 pin 1 | Amphenol 133-022-43
1410-0520 Board, P.C,. 1 Raven
0450~-0016 Socket, 16 pin 1
0450-0019 " 14 pin 7
0450-0020 " 8 pin 2
K1 0411-0012 Relay 1 | R40-E1-y4-V800
0450-0004 Relay Socket
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41052 DTMF ADDRESS DECODER

TEST PROCEDURE

1. REFERENCES

410-1520 DTMF Address Decoder Schematic
41052 DTMF Address Decoder Description

2. - GENERAL

Complete the Test Data Card for this procedure as required.
Do no change levels or settings until instructed to do so.

3. TEST EQUIPMENT REQUIRED

= —-20VDC Power Supply
= Oscilloscope

— DC Voltmeter

AC VTVM

- Signal Generator

= Frequency Counter

—= ET 1001 Test Fixture

s
|

4. TEST PROCEDURE

4.1 Power
4.1.1 Connect the -20VDC supply to
pins A (~V) and B (+V Gnd).
Turn on the -20VDC supply and
read a current drain of ............ 40ma

4.1.2 Monitor pin C with a DC volt-
meter. Read ..........teieieeee....-12VDC +.5V

4.2 High/lLow Pass Filters

4.2.1 Connect a signal generatbr to
pins D and E. Set the signal
generator level tO ¢.cvereceossens..~10db
Set the signal generator fre-
QUENCY tO (ieevussvusconssnceansessss.B830H2
Connect an oscilloscope to pin 1
of ICY9. Tune L8 for a minimum level
on the oscilloscope.

N
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4.2.2 Set the generator frequency to .....133Hz
Connect an oscilloscope to pin 7 :
of IC9. Tune L% for a minimum level
on the oscilloscope.

4.2.3 Set the generator frequency to .....850Hz
Adjust the generator level from.....-22d4Bm to +104dBm
The output on the oscilloscope should
be a sguare wave,

4.2.4 Set the generator freguency to......135Hz
Connect an oscilloscope to pin 1
of IC%. Adjust the generator ;
level from .c.cieecovenesssnsesenas.—22dBm to +10dBm ,
The output on the oscilloscope should
be a square wave.

4.3 Tone Detectors

4.3.1 Connect the ET 1001 Test Fixture to pins
D and E. Turn on the latch output on
the ET 1001. Select digit 1. Connect
an oscilloscope to the emitter of Ql.
Adjust L1 for a minimum voltage (between
ground and -3VDC). Vary the frequency
deviation by +1.5%. The output should
bE ittt eteiaencsnsstancsasaasnse —3VDC
Vary the frequency deviation by +2.5%. The
output should be ...ceeeerrensssaee =3VDC
Select digit 4. The output should
be ittt eiii sttt acrssassness —9VDC

4.3.2 Select digit 4. Connect an oscilloscope
to the emitter of Q4. Adjust L2 for a
level O0f ... it ineeeenosrscnennnes =3VDC
Vary the frequency deviation by +2.5%. The
output should be ...ieeeseceaaseses —3VDC
Select digit 7. The output should
o Aol

4.3:3 Repeat 4.3.2 for the following digityoutput pin
combinations.

DIGIT TUNE OSCILLOSCOPE TO
7 (0 for last step) L3 Emitter of Q5
o (7 " ") L4 Emitter of Q7
1 (2 = " ") L5 Emitter of Q9
2 (3 " " " L6 Emitter of Q11
3 (2 " " S | L7 Emitter of Q13




4.4

Decoding Logic

4.4.1

Wrong Digit

Strap the 3-digit address strap option. Set the
address switches (S1, S2, S3) for a 1-5-9 address.
Set R54 to mid-range. Monitor pin 4 of IC7

with an oscilloscope. Select all digits (one

at a time) except 1. Each digit should cause

pin 4 of IC7 to go low. Select a 1-5-9

seguence. No low should appear at pin 4 of IC7 and
the relay (K1) should energize. With R49
installed, selecting a wrong digit should cause

K1l to de-energize.

Inter-Digit Timing

Monitor pin 15 of IC4 with an oscilloscope.
Momentarily select a "1". Pin 15 of IC4
should go from high to low for 1-5 seconds,
depending on the setting of R54. Adjust for
a high level of 2 second duration.

All Clear (%)

Set R54 and R55 to their maximums (fully clock-
wise). Monitor pin 15 of IC4. Select a 1-5-9
sequence., Kl should energize and pin 15 of

IC4 should go low for the inter-digit time
period. Quickly and momentarily select an "ALL
CLEAR"” (%), before interdigit timer removes the
low from pin 15 of IC4. K1 should relax
(independent of the inter-digit timer) and pin
15 of IC4 should momentarily go high.

All Call (%)

If the *C.A. strap is not installed, jumper it
with a clip lead. Momentarily select an "ALL
CALL" (*). K1l should energize.

Correct address Timing

Select a 1-5-9 sequence. Kl should energize
and remain in that state for 5-30 seconds,
depending on the setting of R55. Aadjust for a
15 second time out.

External Resets

Follow the procedure described for "ALL CLEAR"

(3]
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(Section 4.4.3), but instead of selecting an
"ALL CLEAR" apply a ground to pin M (positive
reset). The results should be the same.

Repeat this procedure again but instead of
selecting an "ALL CLEAR" apply =V to pin R
{(negative reset). The results should be the
same.

4.4.7 Relay Contact Continuity

Select a 1-5-9 sequence to energize K1l. Check
for continuity between pins v and W and between
pins Y and Z. There should be no continuity
between pins U and V and between X and Y. Select
an "ALL CLEAR" to relax Kl. Check for con-
tinuity between pins and U and V and between pins
X.and Y. There should be no continuity between
pins V and W and between pins Y and Z.

4.5 Disconnect all test equipment. Stamp the module and
Test Data Card with Test Stamp. '




41052 ADDRESS DECODER - WORK ORDER NO.

e ———

SERIAL NO.

DATE

TEST PROCEDURE RESULTS

4.1.1 4.4.6 (positive reset)

4.1.2 (negative reset)

4.2.2 4 ~ 4.5 (test stamp)

4.3.1

4.3.2

4.3.3 (L3)

(L4)

(L5)

(L&)

(L7)
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41052-01 DTMF DECODER m'"“

UNIT DISCRIPTION

| it

1. RIIPERENCES:

41052-01 DTMF DECODER
410-1521 Schematic
2. DESCRIPTION

The 41552-01 DTMF Decoder provides 2 of 7 DTMF (Dual Tone
Multi-frequency) tone detection and call decoding for two

or three digit addressing. For call decoding, digit
selection is performed by setting DIP switches (three) to
respond to the desired digits. 2An adjustable interdigit
timeout sets the allowable delay between correct digits.

The correct address provides a two (2) Form C output, or an
open collector output for use as an enable to a 41052-02 or
41052-03 Module. A correct address timeout 1is provided for
both the 2 and 3 digit correct address outputs. The correct
address output can be reset, before it times out, by an "ALL
CLEAR" tone pair, and external reset, or opticnally by a
wrong digit. An option is provided which allows the "ALL
CLEAR" tone pair to be a correct address. To prevent loading
of a line, the input to the address decoder is a balanced
high impedance input.

3. SPECIFICATIONS
3. P OWET .t i i ettt e e s eeovseoeacesanonoansoceas -20 to =-24VDC

3.2.0 Input

3.2.1 ImpedanCe...es.eeeesoceenas e ae e 50K Ohms
3.2.2, DTMF level. .o, iueeneonnennneanan ~20 dB min. +74B max.
3.2.3 Minimum tone duration............ 40 ms

3.3.0 DTMF tones
3.3.1 Detector BandwidthsS ..i.iuveeeeeoen. +1.5%
3.3.2 Detector OUtPULS. ittt it eweneeee e Ground

3.4.0 Inter-digit timing
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UNIT DESCRIPTION

3.4.1 Minimum timer .....iiiinrencnnennn 1 Sec.

3.4.2 Maximum timer (... ..iiciiaccacacan 5 Sec.

3.5.0 Correct address timing

3.5.1 Minimum timer .....c.iiiiiinienenn 1 Sec.

3.5.2 Maximum timer ......cc.... N 30 Sec.

3.6.0 Outputs

3.6.1 Regulated voltade .(.iiieeeeeoascnens ~12 ilVDC'
3.6.2 Relay Contacts, 2 or 3 Digit .... Two (2) Form C

3.6.3 Enable output ...ttt ittt eena Open Collector,
Going to Ground

4. THEORY OF OPERATION
4.1 Input Amplifier and Filter

The input to the module, pins D and E, is a balanced high
impedance input, as determined by resistors R80, R81 and
amplifier Ul0-B. Amplifier . Ul0-B converts the balanced
input to an unbalanced output. This output is peak
detected by CR-9, €29 and comparator Ul0-A. QI5 is turned
on by UlOA whenever a sufficient input level exists on

pins D and E. The output of @ Ul0O-B also goes to a low
pass filter and a high pass filter. (26, C9 and L9 comprise
the Low Pass Filter, while C8, L8 and C28 comprise the High
Pass Filter. The L.P.F. passes all frequencies below 1100Hz,
while the H.P.F. passes all frequencies above 1100Hz. Com-
parators US8-B and US-A prcvide square wave outputs from
the L.P.F. and H.P.F. when Q15 is on. Diodes CR8 and CR7
clamp the output between ground and -12V for a constant
amplitude regardless of input voltage. The L.P.F. output
goes to the four low freguency detectors, while the H.P.F.
output goes to the three high freguency detectors.
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UNIT DESCRIPTION

DTMF Tone Detectors

The seven DTMF tone detectors are shown in detail for the
6%7Hz detector only. All other detectors are identical
except for the value of the inductor and capacitor in the
tank circuit. The tank circuits are tuned to accept the
DTMF frequencies *1.5%. Given an input freqguency within
the detection range, Q2 provides a half wave rectified
cutput (all component references are to the 697Hx detector}.
R2 and Cl0 filter the output of Q2. Q1 is an emitter
follower amplifier, providing a low impedance output from
the detector. This output is normally at —-12V and goes to
Ground when the tone freguency is received.

4.3 Address Decoding

4,3.1 Parity Time Check

RAVEN ELECTROMICS CORP.  Scvcatreeucarons e

For a valid DTMF tone to exist, the two tones must be
present for a minimum of 40ms. U2-A, U2-B and Us-A
monitor the seven detector outputs, providing a high
output on pin 4 of U6 whenever both a low and high
tone exists. R45 and Cl9 provide a 40ms delay for a
low to high transition, while CR1 and R44 provide a
minimal delay for a high to low transiticn. Gates

USSR and U5-A enable U6-A and U5-D respectively,
allowing detection of a DTMF digit only after the

40ms parity time.

. e
"ALI, CALL"™, "ALL CLEAR" T
For the "ALIL CALL" (star sign) and "ALL CLEAR" {(pound

sign) tone pairs, separate logic iz provided. Uz-B

detects 941Hz and 120%Hz for an "ALL CALL" while 22
detects .841Hz and 1477Hz for an “"ALL CLEAR"., To pro-

vide protection from talk-up due to noise or voice,

a 140ms parity time delay is provided (R42, CRZ, R42 and

Cl17) before U2A & B are enabled. PFrovisions

are included to allcow "ALL CALL" to be a correct address
while the "ALL CLEAR" provides a reset to the address
detecticn through U7-C and U6-D.
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4.3.3 Address Detection

RAVEN ELECTRONICS CORP, EmifineiSiiiiien,

Switches S1, S2 and S3 are used to select the digits
to be recognized as a correct address. Sl selects
Digit 1, S2 selects Digit 2, and S3 selects Digit 3.
The seven positions on the switches correspond to the
seven tones. Selecting a digit requires selecting the
tone pair associated with the digit (refer to section
5.1, "Address Strapping").

U4 1is an octal counter, providing a single high output
on one of eight outputs (4 of which are used). With
no DTMF input, the monostable timer Q16-C47 has a

low output. This low output puts a high on the reset
(pin 15) of U4, through U5, The "0" output of U4
(pin 2) is held "high" whever U4 is reset, enabling

U3-A.

With ©3-A enabled, receipt of DTMF tones corresponding

to those selected on S1 will cause a low output from

pin 10 of 'U5. After the 40ms parity time check " U5-D L
is enabled. The high to low transition from ~US-D -
triggers Ql6, releasing the reset from U4 for the iy
time duration determined by R53, R54 and C21., When

the DTMF tones cease, 'U5-D goes high, clocking U4

one count and enabling U3-B wvia output™l" of U4

(pin 1). If the DTMF tone pair selected by $2 is

received before C21 times out, US5-D will again go

low (after 40ms), re-triggering Q16 and clocking

takes place for the tone pair selected by S3, if 3

digit addressing is used.

In addition to the reset provided by the inter-digit
timer (Q16, C21), U4 may be reset (via . U8-A) by an
"ALL CLEAR" tone pair, a wrong digit or an external
reset. The external reset may be either via Ué6-D

by a ground on pin M (positive reset) or via "U6-D and
U7-C by providing -V on pin R (negative reset).

Depending on whether 2 digit or 3 digit addressing has
been received either output "2" or output "3" of U4

will set its respective correct address latch. ‘us-c
and U7-A comprise a latch triggered by a high on pin

TECHNICAL PUBLICATIONS DEPT.
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12 of U8~C. This correct address latch drives Q18. If
the relay strap is installed, Q18 drives relay K1, whose
two (2) form C contacts are pinned out for external use.
In this mode the 41552-01 DTMF Encoder is functionally
identical to and pin-compatible with the Raven 41052 DTMF
Address Decoder. If the enable strap is installed, the
collector of Q18 provides a ground out pin S when Q18 is
turned on.

The correct address output of U4 also triggers the correct
address timer. (Q1l7, C22) through U6-C. The correct address
timer's output is routed through U8-B and U7-D to reset
the latch ( U8-C and U7-A). The outputs can also be reset
by an "ALL CLEAR" tone pair, an external reset (as described
abo¥&) or optionally by a wrong digit (if R49 is installed).

5. STRAPPING ,AND ADJUSTMENTS
5.1 Address Strapping

The 41052-01 DTMF Decoder detects and utilizes Dual Tone
Multifrequency (DIMF) signals to provide selective add-
ress decoding functions. (DTMF signals are unigue tone
pairs generated by standard Touch Tone encoder arrays).
Each button on a Touch Tone encoder is identified by the
pair of frequencies generated when the button is pushed.
Four low-group- frequencies correspond to the four rows
of buttons, and three high-group freguencies correspond
to the three columns.

L1 Yz 3 | 697Hz
) ;
4 '5 6 770Hz
' Low Group
v/ -8 % 852Hz
i j
i* -0 # 941Hz-~
High Group | 1209Hz | 1336Hz | 1477Hz

4
.

The three DIP switches labled S1, s2 and S3 are programming-
switches for first, second and third code digits

- TECHNICAL PUBLICATIONS DEPT.
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respectively. The seven individual rocker switches on
each programmer correspond to the seven frequencies
making up the DTMF encoder array. Rocker switch 1 re-
Presents the 697Hz tone, switch 2 represents the 770Hz
tone, and so on in ascending frequencies to_ switch 7,
which represents the 1477Hz tone..

If the address code 357, for instance, is to be detected,
close rocker switches on Sl to correspond to the two

tones which represent a 3 on the DTMF matrix: 697Hz and
1477Hz, switches 1 and 7 on Si. The second digit, 5, is
programmed into S$2 by closing switches 2 and 6, correspond-
ing to the tone pair 770Hz and 1336Hz. S3 is programmed
for the third digit, 7, by closing switches 3 and 5,

which represent the tone pair 852Hz and 1209Hz.

Miscellaneous Strapping

The "ALL CALL" tone pair can be used as a correct address
by strapping the *C.A. strap option. If it is desired
to not have a wrong digit reset relay K1, the optional
resistor R49 (10K Ohms) must be removed.

Timing Adjustments

The inter-digit time period may be changed from approx-
imately 1 second to 5 seconds by adjusting potentiometer
R54 .

The correct address latch time may be changed from ap-

proximately 5 second to 30 seconds by  adjusting
potentiometer RS55.

_.6_
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RAVEN ELECTRONICS CORP.

195 FREEPORT BLVD,, SUITE 12
SPARKS, NEVADA 89431

(7023 3B88~-3700

WH\ il

DTMF

ASSEMBLY NUMBER 4410-0520-01 TITLE41052—01DRPODRR DWG., REF: 410-1520-01
. " RAVEN FSN or JAN
REFERENCE NO, STOCK NO. DESCRIPTION QTY.|MFG. NO. & NAME NO.
ASSEMBLY:
4410-0520-01 . DTMF DECODER Lﬁﬁq o1 -I5F -7
CAP ICITOR, Fixed gg
Cl A410-3303 Polystyrene, 30Kpf 2.5% 1 Mial Type 611H
C2,C27 A410-3273 " 27Kpft " 2 " " "
C3 A410-3246 " 24Kpf " 1 " " "
C4,C25 A410-3226 " 22Kpf " 2 " [ "
C5 A410-3186 " 18Kpf " 1 " " "
C6 A410-3166 l 16Kpf " 1 " " "
c7 A410-3156 1 lSKpf " 1 " " "
o] A410-3126 " 12Kpf " 1 n w "
c9 A410-3136 " lBKpf on l 1 " "
c10,-cl6,cl9 | A401-4109 Mylar, .luf ‘ 10
Cc20,C29
Ccl7 A551-5104 Electrolytic, 1luf 1
Ccl8*,C28 A410-2226 Polystyrene, 2200pf 2
c21,C22 A551-6474 Electrolytic, 47uf 2
C23,C24 A200-4336 - Mylar, . 33m 2
C26 A410-3513 Polystyrene, 51Kpf 1
C30 A500-7105 Electrolytic, 100Quf 1
C31l A500-6103 " 10uf 1
C32 AQ01-1159 Mica, 150pf 1
C33,C34 N201-3478 Mylar, L0470t 2
C35 A551-5474 Electrolytic, 4.7uf 1
RESISTOR; Fixed, Composition .
5% unless indicated otherwise 83
R1,3,6,8,11 B013-4330 3.3K 14
13,16,18,21 |’ ‘
23,26,28,31
<33
[
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RAVEN ELECTRONICS CORP,

v’ % Loy 3”srpixsnsrzgqNYEi;/L\zIJD"sssm:liE H
/ : . ADA 4
mm\\m},”mﬁﬁﬁ”[ (70R) 3B58~-3700
N DTMF
ASSEMBLY NUMBER 4410-0520-01 TITLE 41052-01 - oper DWG. REF: 410-1520-01
- RAVEN FSN or JAN
REFERENCE NO. STOCK NO. DESCRIPTION QTY.|MFG., NO. & NAME NO.
R2,7,12,17 B013-6330 330K 7.
22,27,32
R4,9,14,19 B013-6130 130K 4
R24,239, 34 B013-6150 150K 3
R5,10,15,20 B013-5100 10K 12
25,30,35,42,
47,49,50,60
R36-41,43,48 B013-6100 100K 12
52,59,73,75
R44, 64 B013-4100 1K 2
R4S B013-6390 390K 1
R4 6 B013~-6220 220K 1
R53 B013-4470 4.7K 1
R54 B321-6100 Pot, 100K 1
R55 B321-6500 " 500K 1
R56,57,58,61, B013-5200 20K 4
R62,63,70,76, B013-4560 5.6K 4
R66,67,71 B013-4220 2.2K 3
R68 B013-5360 36K 1
R69 B013-5220 22K 1
R72 B013-5270 27K 1
R77 B013-4820 8.2K 1
R78,65 B022-6124 124K 1% 2
R79 B013-4200 2K 1
R80,81 B022-5487 48.7K 1% 2
R74 BO13-3100C 100 ohm 1
R51 B013-5470 47K 1
g: SEMICONDUCTOR DEVICES:
CR1~CR9Y F020-4001 Diode 9 | 1N4001
01-Q15 G000-2222 | Transistor, NPN 15 %gggg%
Ql6,17,18, G100-2907 PNE 3




L HAVEN ELEUIHUNICS CORP.
185 FREEPCRT BLVD., SUITE 12
@" SPARKS, NEVADA 89431
(““ “\) AN ({70R) 38E~-3700
, _ DTMF .
ASSEMBLY NUMBER 4410-0520-01 TITLE 4105201 DECODER DWG. REF: 410-1526-01
RAVEN [ FSN or' JAN
F RE E NOO . ] L]
REFERENC STOCK NO., DESCRIPTION QTY.I{MPG, NO. & NAME NO.
Ul H120-4002 Integrated Circuit 1 CD4002
u2,3,8 H120-4023 u 3 | CD4023
U4 H120-4022 _| " " 1] cp4022
Us,7 H120-4011 - n " 2 | cp4ollv
U6 H120-4001 " " 1 | cp4ool
U9,10 H010-1458 " " 2 4558DN
Ull H001-7912 " " 11 mM3207T-12
Ll C051-6174 Inductor 1| Raven
L2 C051-6158 ! 1 "
L3 C051-6145 " 1 !
L4 C051-6130 " 1 "
L5 C051-5963 " 1 *
L6 C051-5887 " 1 "
L7 €051-5775 " 1 "
L8,9 C050-5109 " 2 "
T110-2000 Terminal 8
K001-2240 Connector, 22 pin 1 | Amphenol 133-022§3
1410-0521 Board, P.C. 1 Raven
SH00-1610 | gocket, 16 pin 1
SHO0-1410 n 14 pin 7
K1 D000-4C53 Relay 1| R40-E1-Y4-V80QO
| SD00-0000 Relay Socket
= 7100-4101 Handle 3
o 2410-0520-0% Front Panel 1
4410-2470 Bracket.
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TEST PROCEDURE

1. REFERENCES

410-1521 DTMF Decoder Schematic
41052-01 DTMF Decoder Description

2. GENERAL

Complete the Test Data Card for this procedure as
required. Do not change levels or settings until
instructed to do so.

3. TEST EQUIPMENT REQUIRED

l1- -20VDC Power Supply
1- Oscilloscope

1- DC Voltmeter

1- AC VTVM

1- Signal Generator

1- Fregquency Counter
1- ET1001 Test Fixture

4. TEST PROCEDURE
4.1. POWER
4.1.1. Connect the -20VDC supply to pins A (-V) and B
(+V GND). Turn on the -20VDC supply and read a
current drain of ............... e e e e e <40ma
4.1.2 Monitor pin C with a DC voltmeter. Read......... -12vDC
’ ) : +.5v
4.2. HIGH/LOW PASS FILTERS
4.2.1. Connect a signal generator to pins D and E.
Set the signal generator level tO................ -10dB
Set the signal generator frequency to............ 830Hz
Connect an oscilloscope to pin 1 of U9.
Tune L8 for a minimum level on the oscilloscope.
4.2.2. Set the generator frequency tO................... 1330Hz

Connect an oscilloscope to pin 7 of U9. Tune
L9 for a minimum level on the oscilloscope.
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The output on the oscilloscope should .
be sgquare wave.

4.2.4. Set the generator frequency tO.......coeeuuoee.. 1350Hz
Connect an oscilloscope to pin 1 of U9.
Adjust the generator level from...........o.... ~22dBm to
+10dBm

The output on the oscilloscope should be a
square wave.

4.3. TONE DETECTORS

4.3.1. Connect the ET1001 Test Fixture to pins D and -
E. Turn on the latch output on the ET1001. :
Select digit 1. Set lJevel to.... it -15dB
Connect an oscilloscope to the emitter of Ql.
Adjust L1 for a minimum voltage (between ground
and ~-3VDC). Vary the frequency deviation by

+1.5%. The output should be..... ... 0 to -3VDC

Vary the frequency deviation by #2.5%. The

output should be... .. ittt tit st nnans 0 to -6VDC

Select digit 4. The output should be.......... -8 to -12VDC
4.3.2. Select digit 4. Connect an oscilloscope to

the emitter of Q4. Adjust L2 for a level of...0 to -3VDC
Vary the frequency deviation by £2.5%. The

output should be ... ...ttt ittt tinenns 0 to -6VDC
Select digit 7. The output should be.......... -8 to -12VDC

4.3.3. Repeat 4.3.2. for the following digit/output
pin combinations.

R
DIGIT TUNE OSCILLOSCOPE TO .
7 (0 for last step) L3 Emitter of Q5
o (7 v " ") L4 Emitter of Q7
1 (2 " " ") L5 Emitter of Q9
2 (3 " " ") L6 Emitter of Ql1l
3 (2 ¢ " ") L7 Emitter of Q13
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4.4. DECODING LOGIC
4.4.1. WRONG DIGIT

Install the relay strap. Strap the 3-digit address
strap option. Set the address switches (S1, 52, S3)

for a 1-5-9 address. Set R54 to mid-range. Monitor
pin 4 of U7 with an oscilloscope. Select all digits
(one at a time) except 1 & * ("ALL CALL"). Each

digit should cause pin 4 of U7 to go low. Select

a 1-5-9 sequence. No low should appear at pin 4

of U7 and the relay (K1) should energize. With R49
installed, selecting a wrong digit should cause K1
to de-energize.

4.4.2. ALL CLEAR (¥)

Set R54 and R55 to their maximums (fully clock-wise).
Monitor pin 15 of U4. Select a 1-5-9 seguence. K1
should energize and pin 15 of U4 should go low for
the inter-digit time period. OQuickly and momentarily
select an "ALL CLEAR" (#), before interdigit timer
removes the low from pin 15 of U4. Kl should relax
(independent of the interdigit timer) and pin 15

of U4 should momentarily go high.

4.4.3. INTER-DIGIT TIMING

Monitor pin 15 of U4 with an oscilloscope. Momen-—
tarily select a "1". Pin 15 of U4 should go from
high to low for 1-5 seconds, depending -on the setting
of R54. Adjust for a high level of 2 second duration.

4.4.4., ALL CALL (*)

If the *C.A. strap 1s not installed, jumper it with
a clip lead. Momentarily select an "ALL CALL"™ (*).
K1 should energize.

4.4.5. CORRECT ADDRESS TIMING

Select a 1-5-9 sequence. K1l should energize and
remain in that state for 5-30 seconds, depending
on the setting of R55. Adjust for a 15 second
time out.
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EXTERNAL RESETS

Follow the procedure described for "ALL CLEAR"
(section 4.4.2.), but instead of selecting an
"ALL CLEAR" apply a ground to pin M (positive
reset). The results should be the same.

Repeat this procedure again but instead of selecting
an "ALL CLEAR" apply -V to pin R (negative reset).
The results should.be the same.

RELAY CONTACT CONTINUITY

Select a 1-5-9 sequence to energize Kl. Check for

continuity between pins V and W .and between pins Y

and Z. There should be no continuity between pins

U and V and between X and Y. Select an "ALL CLEAR"
to relax XKl1l. Check for continuity between pins

U and V and between pins X and Y. There should be

no continuity between pins V and W and between pins
Y and 2.

Set the level of the ET1001 Test Fixture to +7.
Select a 1-5-9 sequence. Relay K1l should energize.
Select an "ALL CLEAR" to relax Kl.

Lower the level to -20d4dB and repeat. Continue
lowering the level by 1dB steps and repeating.
Record the minimum level required for proper oper-
ation of the module.

ENABLE OUT FUNCTION

Remove the relay strap. ' Connect the enable strap.
Use an ohmmeter to check for contlnulty between
the collector of Q18 and pin S.

Disconnect all test equipment. Stamp the module
and Test Data Card with test stamp.

TECHNICAL PUBLICATIONS DEPT.
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41052-01 DTMF DECODER : ' WORK ORDER NO.
SERIAL NO.
DATE

TEST PROCEDURE RESULTS

4.1.1. ' ma 4.4.6. (positive reset)
4.1.2. vDC {(negative reset)
4.

4.2.1. 4 dB
4.2.2.
4.2.3. 4.5.1
4.2.4,
4.6. {Test Stamp)
4.3.1
3
T 4.3.3. (L3)
(L4)
(15)
(L6)
(L7)

LN N -
B . . . .
[ TS Y - S
. . . . *
(2 B S O S
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ISSUE-02 P.C.B. # 1410-0521
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41052-02/-03 SECONDARY/TERTIARY DECODER WNMWM(MW“H

UNIT DESCRIPTION

1. REFERENCES

410-1520-02/-03 Schematic

2. DESCRIPTION

The Raven 41052-02/-03 Secondary/Tertiary Decoders pro-—
vide 2 of 7 DTMF (Dual Tone Multi-frequency) tone detec-
tion and decoding. The -02 option provides digit decod-
ing for digits "0" through "5", and the -03 option pro-
vides digit decoding for digits "5" through "9". Upon
decoding, each digit will set a relay which corresponds
to the digit decocded. The normally-open contacts of
each relay are pinned out for external use. All relays
are simultaneously reset by either a positive or negative
input to the mcdule. If the module receives no digit
within approximately 1.5 seconds after the module is
enabled, the "0" relay is automatically set.

3. SPECIFICATIONS
3.1 POWEL . s vvsecnveasnsacas seee e s iestsesianen ~20 to -24VDC
3.2 Input
3.2.1 ImpedancCe...coses ces e b es e esaseceann aassus e e ess. 250K ohms
3.2.2 DTMF Level..ciieeesssecnecsasacocneasans teeeoan -20dB min.

| +74dB max.
3.2.3 Minimum Tone DuratioN......ese-s. DY 203 ]
3.3 DTME Tones
3.3.1 Detector BRandwidths....... N essev e +1.5%
3.3.2 Detector Outputs.......... e s eeeaa fe e esssc e Ground
3.4 Outputs
3.4.1 Regulated Voltage........... e eee e -12 #1vDpC
3.4.2 Relay ContactsS.. et coeanvsaecononassnnonsasan Two {(2) FORM C
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UNIT DESCRIPTION

4. THEORY OF OPERATION
4.1 Input Amplifier and Filter

The input to the module, pins D and E, is a balanced high
impedance input, as determined by resistors R18, R19 and
amplifier IC8B. Amplifier IC8B converts the balanced

input to an unbalanced output. This output is peak de-
tected by CR9, Cl6 and comparator IC8A. IC8 is operative
only when -20VDC is supplied to it via Q19, which is turned
on when a ground is applied to pin S, the module's enable
pin. Q11 is turned on by IC8A whenever a sufficient input
level exists on pins.D and E. The output of IC8B also

goes to a low pass filter and high pass filter. €20, C9
and L6 comprise the Low Pass Filter, while C8, L7 and C19
comprise the High Pass Filter. The L.P.F. passes all
frequencies below 1100Hz, while the H.P.F. passes all fre-
guencies above 1100Hz. Comparators IC7B and IC7A provide
square wave outputs from the L.P.F. and H.P.F. when Ql1

is on. Diodes CR8 and CR7 clamp the output between ground
and =12V for a constant amplitude regardless of input voltage.
The L.P.F. output goes to the four low frequency detectors,
while the H.P.F. output goes to the three high frequency
detectors. N

4.2 DTMF Tone Detectors

The five DTMF tone detectors are shown in detail for the
lowest tone detector only. All other detectors are identical
except for the value of the inductor and capacitor in the
tank circuit. The tank circuits are tuned to accept the
DTMF frequencies #*1.5. Given an input frequency within
the detection range, Q2 provides a half wave rectified
output (all component references are to the lowest tone
detector). R2 and Cl0 filter the output of Q2. Q1 is an
emitter follower amplifier, providing a low impedance out-
put from the detector. This output is normally at -12V
and goes to ground when the tone frequency is received.

For the -02 option, detector #1 responds to 697Hz and
detector #2 responds to 770Hz. For the -03 option, de

tector #1 responds to 770Hz and detector #2 responds to
852Hz.
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UNIT DESCRIPTION ' g/g,
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4.3 Logic Section

4.3.1 A ground applied to pin S will enable the input filters
as described in Section 4.1. In addition, when a ground
is applied to pin S, Q20 is turned on. This resets IC5A
via C27. Receipt of a wvalid digit will set IC5A via IC1,
IC4 and CR1l. 1If ICS5A is not meset by receipt of a valid
digit within approximately 1.5 seconds after being reset

: by the enable, IC5B will be reset via RS50 and C26. This
turns on Ql2, whic¢h drives relay K1.

4.3.2 If a valid digit is received within approximately 1.5
seconds after the module is enabled, ICS5A is set again
as described above. The latch corresponding to the digit
received is set by the logic of 81, IC2 and IC3. Each
latch turns on its corresponding transistor, which drives
its corresponding relay.

In the -02 option, switches 1,3,5,7 and 9 of S1 should be
closed. In the -03 option,‘switches 2,4 6,8 and 10 should
be closed.

4.3.3 Each relay has two (2) FORM C contacts. The normally-open
and common contacts of one of these FORM C contacts of
each relay are connected in parallel and are pinned out
pins M and N, respectively, for external use.

The normally-cpen contacts of the other FORM C contacts

of each relay are pinned out individually on pins U through Z,
with the common contact of each relay connected in parallel
and pinned out pin T.

4.3.4 All the relay circuits may be reset by applving & resebt input
at pin R. If the "+" strap is installed, a ground at pin R
will set the relay latches [de-energi 1ng the relays) via
ICl. If the "-" strap is installed, = (-} voltage
at pin R will set the relay latches via R&2.

i

b I
[e3)
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RAVEN ELECTRONICS CORP.

395 FREEPORT BLVOD,, SUITE 12
SPARKS, NEVADA 89431

(702) 358~-3700

ASSEMBLY NUMBER 4410-0520-02/-03

41052-02/~03 SECONDARY/
TITLETERTIARY DECODER

DWG. REF:410—1520—02/-03

RAVEN FSN or JAN
REFERENCE NO. STOCK NO. DESCRIPTION QTY.|MFG. NO. & NAME NO.
ASSEMBLY: 4410-0520-02/-03
Secondary/Tertiary Decoder
CAPACITOR, Fixed 23
c3,10,11,12, {0104-0005 Mylar, .luf 7 Mial Type 611H
13,14,16
C4 0103-3271 ", 27pf 1 " " "
Cl5 0103-3221 ", 22KRpf 1 " " "
C5 0103-3181 ", 18Kpf 1 " " "
Cé6 0103-3161 ", l6Kpf 1 " " "
c7 0103-3151 ", 15Kpf 1 " " "
C8 0103-3121 ", 12Kpf 1 " " "
C9 0103-3131 " 13Kpf 1 " " "
Cl9 0103-2201 Polystyrene, 2200pf 1
Cl7,18 0104-0028 Mylar, .33m 2
C20 0103-3511 Polystyrene, 51Kpf 1
c21 "0102-0018 Electrolytlc, 100uf 1
C22,26 0102-0003 , l0ouf 2
C23 0101-0010 Mica, 150pf 1
C24,25 0104-0012 Mylar, .047uf 2
c27 0101-0019 Mica, .0luf 1
RESISTOR; Fixed, composition
5% unless indicated otherwise 67
R1,3,6,8,21, | 0206-3321 | 3.3K 10
23,26,28,31,
33
R2,7,22,27, 0206-3341 330K 6
32,50
R4,9 0206-1341 130K 2
R5,10,25,30, | 0206-1031 10K 7
35,51,62

“Btun
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o RAVEN ELECTRONICS CORP.
l ‘ Aawen, T PARKS, NEVADA soam1 |2
mmmmmmmmmm (7023 358-3700
41052-02/-03 SECONDARY/ _ YYe
ASSEMBLY NUMBER 4410-0520-02/-03 TITLE TERTIARY DECODER DWG, REF: 410-1520-02/-03
RAVEN FSN or JAN

REFERENCE NO. STOCK NO. DESCRIPTION QTY.| MFG. NO. & NAME NO.
R11,36,38,40, 0206-2231 22K 10

42,44,46,48,

55,59

R12 0206-3631 36K 1l

R13,66,67 0206-2221 2.2K 3

R14 0206-8221 8.2K 1

R15,17,52,53, 0206-1041 100K 5

63 .

R16 0206-1011 100 ohm 1

R18,19 0210-4872 48. 7K, 1% 2

R20 0206-2021 2K 1

R24,29,34 0206-1541 150K 3

R37,39,41,434 0206-5121 5.1K 9

45,47,49,54W

58

R56 0206-102X 1K 1

R57 0206-3941 390K 1

R60 0206-2731 27K 1

R61 0206-5621 5.6K 1

R64,65 0210-1243 124K, 1% 2

SEMICONDUCTOR DEVICES:

CR1-15 0300-0001 Diode 15| 1N4001

01-11,19,20 0340-0008 Transistor, NPN 13| 2N2222

012-18 0341-0008 " , PNP 6 | 2N2907

Ul 0361-0028 Integrated Circuit 1| CD4025

U2,3 0361-0055 " " 2| CDh4023

U4 0361-0023 " " 1} CD4001

Us,6 0361-0039 " " 21 CDh4044

u7,8 0361~-0087 " " 2 | LF353

U9 0361-0059 " " 1| LM320T-12

N
a3
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RAVEN ELECTRONICS CORP

395 FREEPORT BLVD., SUITE 12
SPARKS, NEVADA 89431

(70R) 358-3700

ASSEMBLY NUMBER 4410-0520-02/-03

41052-02/-03 SECONDARY/

TITLE TERTIARY DECODER  DWG. REF: 410-1520-02/-03
RAVEN : FSN or JAN
NO' L] . *
REFERENCE STOCK NO. DESCRIPTION QTY.|MFG. NO. & NAME NO.
L3 0441-0046 Inductor 1 Raven
L4 0441~-0047 " " 1 "
L5 0441-0048 " " 1 "
16,7 0441~0090 " " 2 "
sl 0501-0302 Switch, 10 Pos. DIP 1
0612-0104 Terminal 5
0510-0017 Connector, 22 Pin 1 Amphenol 133-022-43
1410-0502
-02/03 Board, P.C. 1 Raven
0450-0004 Relay Socket 6
0450-0016 Socket, 16 Pin 2
0450-0019 " , 14 Pin 4
0450-0020 " , 8 Pin 2
Kl-6 0411-0012 Relay 6 R40~E1-Y4~-V800
14042421 Bracket
1404-2431 Handle
1410~3520 Screened Panel
-3

.
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RAVEN ELECTRONICS CORP.

395 FREEPORT BLVD,, SUITE 12
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3 aven SPARKS, NEVADA 89431
““I“MhmllIIHHHHII t7o2) 3sa-37o0
41052~-02/-03 SECONDARY
ASSEMBLY NUMBER 4410-0520-02/-03 TITLE TERTIAQY DECODER /DWG. REF: 410-1520-02/-03
RAVEN FSN or JAN
REFERENCE NO. STOCK NO. DESCRIPTION QTY.| MFG. NO. & NAME NO.
ADD FOR -02 OPTION:
Cl 0103-3301 Capacitor, Polystyrene, 30Kpf 1l Mial Type 611H
Cc2 0103-3271 " " , 27Kpf 1 " " "
Ll 0441-0042 Inductor 1 Raven
L2 , 0441-0043 " 1 "
ADD FOR -03 OPTION:
Cl 0103-3271 Capacitor, Polystyrene, 27Kpf 1 Mial Type 611H
C2 0103-3241 " " , 24Kpf 1 " " "
Ll 0441-0043 Inductor 1 Raven
L2 0441-0044 " 1 "

ELECTRONICS
@«M CORPORATION -4-
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UNIT DESCRIPTION ' ”% | H% Iilt
miftiam T nil

1. REFERENCES

410-1780 41078 Relay Module Schematic

2. GENERAL

2.1. The Raven 41078 Relay module provides "E" and "M"
lead signaling conditioning.

3. SPECIFICATIONS

3.1. ENVIRONMENTAL

3.1.1. Operating Temperature 0° to 50° C

3.1.2. Storage Temperature -40° to +125° C

3.1.3. Humidity, Relative 0 to 95%

3.2, E-LEAD

3.2.1. E~Lead Input GND

3.2.2 E-Lead Output —-24V

3.3. M~LEAD -

3.3.1. M-Lead Input -24V

3.3.2 M-Lead Output -48V, GND
1A. max.

4. THEORY OF OPERATION

4.1. E-LEAD

4.1.1. The E-lead output, pin W, is normal open contact of
K1. When ground is applied to pin H, the E-lead
input, Kl activates and places -24V on pin W, the
E-lead output. Removing ground from pin H removes
-24V from the E-lead output.

4.2, M-LEAD

4.2.1. The M-lead output, pin J, is the pole connection of
K2. When K2 is not energized, ground is applied
to the M-lead output through the normal connected
contact. Applying -24V to pin L, the M-lead input,
activates K2, with -48V being applied to the M-lead
output via the normal open contact of K2.

RAVEN ELECTROMICS CORP.  iosricesonone. sue 12+ spome, e saso
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RAVEN ELECTRONICS CORP.

335 FREEPORT BLVD,, SUITE 12
SPARKS, NEVADA 89421

(702) 358~-3700

RAVEN FSN or JAN
. IPTI QTY.|MFG. NO. & NAME
REFERENCE NO. | . -1 "y DESCRIPTION NO.
CR1,2 F020-4001 Diode, Rectifier ’ 2 ' 1N4001
KL, 2 D021~-IC53 Relay 2 Arrow HB1DC24V
1410~0780 P.C Board 1 Raven
K001-2240 Connector 1
T350-0440- Screw, Binding Head Machine 2
x k" 4-40 x 4"
T900-0440 Hex Nut 4-40 2
2410-0780 Front Panel 1
U410-2470 Bracket ‘ 1
T100-4101 Handle , 1
T350-0440- Screw, Binding Head Machine 2
x 3/16} 4-40 x 3/16"
T400-0632- Screw, Self Tapping 6-32 x 3/8" 2
X 3/8 ’ .

o
b

| —
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41078 RELAY MODULE

|
UNIT TEST PROCEDURE i

1. REFERENCES

410-1780 41078 Relay Module Schematic

2. TEST EQUIPMENT REQUIRED
-24V DC Power Supply
DC Voltmeter
3. TEST PROCEDURE
3.1. E-LEAD
3.1.1. Connect the -24V DC Power Supply to pips A (-V)
and B (ground). Connect the DC voltmeter between
pin B and pin W. Read........... e e 0VDC
3.1.2. Connect pin H to pin B.

‘Read on the vOltMEter.. .. ierenirinieinnnnnennns —-24VDC
Remove strap from pin H to pin B.

3.2. M-LEAD
3.2.1. Strap pin A to pin N. Connect DC voltmeter to

Pin J. REAA. . et it e nr oo taensesesacecnansnanssenn oOvVDC
3.2.2. Strap pin L to pin A.

Read on the voltmeter .. .o iv ittt i nen st enesasn ~24VDC
3.3. Disconnect all test equipment. Stamp the module

and Test Data Card with test stamp-

B

TECHNICAL PUBLICATIONS DEPT.
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TEST DATA CAR

41078 RELAY MODULE WO

SE
D2

TEST PROCEDURE

(TEST STAMP)

RAVEN ELECTROKICS CORP.

2 of 2
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41078 RELAY MODULE
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HOLE DESCRIPTION QTY.
A (430} .1285 4
| B {# 55) .0520 22
l}lMARKED (#60) .0400 —
SHEET 30F 3

88

P C.B #14i10-0780

MATERIAL

THICKNESS : 1/16™"
COPPER* 2 0Z.

SOLDER:

* FR-4 GLASS EPOXY BOARD

Sn63 FLOW OR DIP, SOLDER

7O BE HEAT FUSED AFTER

PLATING,

EDGES : ROUTED
TRACKWIDTH: +2%
WARP B TWIST: 5%
WORKMANSHIP: REF, TO IPC-A-6008

MIN, 0.0003" THICK
TO *+ .010

v~ 10%

-0i DB [8/79
ISSUE REVISION BY | DATE
DRAwN 8Y 11 g RAVEN ELECTRONICS CORP.
- M%?”M}

p M‘“yjhumulullﬂlullm 17021 339.3700
"/’gzg" 41078 RELAY MODULE
DATE ASS Y Hie OWG. NOQ.
82779 |4alo-or80 | [410%7780
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UNIT DESCRIPTION

1. REFERENCE
410~1560 Schematic
2. GENERAL

The Raven 41056 4W/2W Signaling Unit provides amplification
and 4-Wire to 2-Wire conversion in the VF path, detection of
signaling tone in the 4-Wire RCV path, and, in the -02 version,
sxgnallng tone origination in the 4-Wire XMT path. The 4W/2W
Hybrid is a 2-coil inductive hybrid, with an idle line termin-
ation on the 2-Wire line and a XMT cut on the 4-Wire XMT port.
Amplifiers in the VF paths provide gain adjustments in both
directions. The 4-Wire RCV path has a band elimination filter
for rejection of signaling tone in the VF path. The signaling
detector compares both signaling and speech energy before pro-
viding an E-lead indication, with priority circuitry included
to minimize "Talk Up" and "Talk Down" of the E-~lead output.

The ~02 version includes a signaling oscillator, controlled
by an M-lead input. The signaling tone is summed into the
4-Wire XMT path.

3. SPECIFICATIONS

Power -24VDC
Environmental t
Temperature O—SOOC
Humidity, relative 0-95%
Impedance, all ports 600 ohm balanced
2-Wire XMT level; max. | +3dBm
2-Wire RCV level, min; -20dBm
4-Wire XMT level, max +10d4dBm
4-Wire RCV level, min. -30d4Bm
4-Wire XMT Gain Adj. range >30db
4-Wire RCV Gain Adj. Range >30db

" TECHNICAL PUBLICATIONS DEPT
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Signaling Detector

Bandwidth +30Hz

Min. Detection Level -45dBm

Détector Output 2 Form C céntacts

Signaling Oscillator Freq. Fo +1Hz

Signaling Oscillator Level -30dBm to 0dBm )

4. THEORY OF OPERATION
4.1 4-Wire/2-Wire Hybrid

The 4-Wire/2-Wire Hybrid provids an interface between the
2-Wire line and the 4-Wire transmit and receive paths.

The Hybrid is a 2-coil inductive Hybrid, coupling received
signals from T3 to the 2-Wire line and transmitted signals
from the 2-Wire line to the transmit path via Tl. R28 is
used to adjust the Hybrid for maximum transhybrid loss.
The "OFF HOOK" detection circuitry comprised of Q4, Q5

and K1 controls the idle line termination and the XMT cut.
When Kl is relaxed {"ON HOOK" condition), R38 terminates
the 2 wire line and the XMT side of the Hybrid is termin-
ated by R5. When Xl is energized ("OFF HOOK" condition),
R38 is removed from the 2 wire line and the XMT side of
the Hybrid is connected to the XMT path of the module.

4.2 XMT Path, VF

VF XMT signal levels from Tl are adjusted by R2 before
being amplified by the XMT AMP (1C4-B). The signals from
the XMT AMP are coupled to the 4-wire line by T2, which
also provides coupling to the 4-wire line for external
XMT inputs. '

4.3 RCV Path, VF

VEF RCV signals from the 4 wire line are amplified by 1C3-B,
a balanced high impedance gnput amplifier. R34 provides
an optional line termination. VF signals pass through the
band reject filter (L4,C4) which blocks signaling tones.
VEF RCV levels are then adjusted by amplifier 1C2-A (via

Rl) before being applied to T3 in the Hybrid.

4.4 XMT Path, Signaling Tone

4.4.1 For the -02 option, €1, L1 and 1C4-A form a
signaling oscillator. Signaling levels are adjusted
by R40 before being summed at the XMT AMP via R49.
06 and assocliated components provide for external
keying of signaling tone. When pin J is open or at
ground, the channel impedance of Q6 is at minimum f)l
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and essentially shorts the signaling tone path

to the -V/2 reference. When pin J is held at

-V, Q6 is pinched off and presents a high impedance
relative to R40, allowing signaling tone to inter-
face to amplifier IC4-B. .

If the -02 optien is not selected, signaling tone

4.4.2
may be inserted via pin K, C18 and R44. R48 pro-
vides a 600 termination at pin K. Signaling

level may be adjusted by R40 and keying at pin
J takes place as described in 4.4.1, via Q6.

RCV Path, Signaling Tone

Signaling tone from the 4-wire line is also routed through
1C3-B (described in Section 4.3). L3 and C3 act as a

band pass filter for the signaling tone before it is:
amplified by 1C3~A. The gain of 1C3-A is adjustable by R19
for different signal levels. Q2, L2, C2 and associated
components detect the signling téne and turn Q1 "ON"
when tone is present, giving a high to pin 13 of 1Cl.

R8, RY9 and C6 provide an adjustable turn OFF time for Q2
when signaling tone is removed.

VF signals from the band reject filter (L4, C4)
amplified by 1C2-B (R18 adjusts for levels) and
detected by CR3, C8 and associated components.

are
are
This

places a high on pin 8 of ICL-C when VF signals are

present.

IC1-C and ICl-D comprise a latch which drives relay K2
through Q3. K2's two (2) form C contacts are pinned out
for external use. If signaling tone is received, the high
given to pin 13 of ICl sets the latch and energizes the
relay. As long as signaling tone is present, the latch
is held set and cannot be reset by a high on pin g of

ICl caused by subseguent VF signals. If VF signals are
received first, the corresponding high on pin 8 of ICl
holds the latch reset regardless of. any highs on pin 13
of ICl due to subseguent signaling tones. In this way
the signal received first is given priority. Loss of the
signal given priority will allow the other signal to take
effect. Such a priority circuit minimizes "TALK UP" and
"TALK DOWN" of the signaling tone.

Alignment

Check to see that the proper straps are installed in the
"OFF HOOK" detection circuitry. If -V is to be the

"OFF HOOK" input, straps {(-) should be installed. For

a ground "OFF HOOK" input, straps (+) should be installed.

-3
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5.% Transhybrid Null

Go "OFF HOOK". Connect a signal generator @ 1KHz

and OdBm to pins Y and Z. Connect an AC VTVM to

pins F and H. With the 2-~Wire line properly terminated,
adjust R8 for a minimum reading on the AC VTVM,., Rl
and/or R2 may have to be adjusted to receive a level

on the AC VTVM. )

5.2 VF XMT Level

Go "OFF HOOK". 1Insert a 1KHz signal @ OdBm into the
2-Wire line. Connect an AC VTVM to pins F and H. Ter-
minate with 600s if no connection exists and read 0OdBm.
Adjust R2 if required.

5.3 VF RCV Level

Go "OFF HOOK". Connect a signal generator @ 1KHz and
OdBm to pins Y and Z. Bridge the 2-Wire line and read
OdBm. Adjust Rl if required.

5.4 Signaling Level

5.4.1 If the module is equipped with the -02 option,
place -V on pin J. Connect an AC VTVM on pins F
and H and read OdBm. Adjust R40 if required.

5.4.2 If the module is not equipped with the -02 option,
apply a signal @ 2600Hz and OdBm to pin K. Place
-V on pin J. Connect an AC VTVM on pins F and
H and read 0dBm. Adjust R40 if required.
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””mm} RAVEN ELECTRONICS CORP.
tw; & Ef‘ B AR re NEvABA saas 12
st AT {702) 358-3700

ASSEMBLY NUMBER 4490_0560 ~ TITLE g%ggg;gi;oéﬁ;wz'w DWG. REF: 415-1560

REFERENCE NO. STgézEgO. DESCRIPTION . QTY.|MFG. NO. & NAME PN ES,JAN
ASSEMBLY 4410-0560
4-W/2~W SIGNALING UNIT
CAPACITOR, FIXED 26

C2-C4 0103-3151 Polystyrene, 15Kpf 3

C5, C13 0103-2101 -} Polystyrene, 1Kpf 2

C6‘ ' 0104-0048 Electrolytic, 4.7uf 1

c7, 8, 10, 18

19, 21 0104-0005 Mylar, .luf 6

c9, 20 0102-0003 Electrolytic, 1lO0uf 2

cll, 12 0101-0009 | Ceramic Disk, .0luf 2

Cl4, 16 0102-0020 Mylar, 2ul% * 2

c1s, 0102-0020 Mylar, 2uf 1

c22, 23 0102-0018 Electrolytic,100uf 2

c24, 25, 26 |0104-0012 Mylar, .047 uf 3

o

“ s
% EoReORATION *Selected for 1% tolerance difference




|

g

|

395 FREEPORT 8LVD., SUITE 12

il

” RAVEN ELECTRONICS CORP.

m“ o SPARKS, NEVADA 89431
[t t7o02) 358-3700
ASSEMBLY NUMBER 4410050 TITLE 4106601 /00 DWG. REF:
FSN or JAN
RAVEN
. pT QTY.|MFG. NO. & NAME
REFERENCE NO. |  AFEN DESCRIPTION NO.
RESISTOR, FIXED, COMPOSITION 58
5%, 1/4W UNLESS SPECIFIED
OTHERWISE
R1 ' 0234-0043 Pot. Cermet 5K 1
R2 0234-0042 Pot, Cermet 1K 1
R3 0206-2151 1.5K 1
R4, 29, 54 55/0206-2201 2K 4
R5, 34, 38 0210-6040 604 1% 3
R6 0206-8221 8.2K 1
®M7 36,37,46 [0206-2031 20K 4
R7, R14, :
33 0206-1041 100K 3
R8 0234- 0038 Pot, 500K 1
R9, 32,
35, 39, 57  |0206-4721 4.7K 5
R10 0206-1021 1K 1
R11 0206-3321 3. 3K 1
R12, 50,
53 0206-1031 10K 3

© ELECTRONICS ’ -
en 6 CORPORATION .




RAVEN ELECTRONICS CORP.

395 FREEPORT BLVD., SUITE 12
SPARKS, NEVADA 89431

t702) 3589~-3700

DWG., REF:

ASSEMBLY NUMBER 4410-0560 TITLE
JAN
RAVEN TY.|MFG. NO. & NAME FSN or
REFERENCE NO. STOCK NO. DESCRIPTION Q NO.
R13 0206-4701 47 1
R15 0206-2421 2.4K 1
R16 0206-3341 330K 1
R17, 21, 27 (0206-1011 100 3
R18, 19 0234-0036 Pot. 10K 2
R20, 44 0206-6831 68K 2
R22 0206~1341 130K 1
R23, 24, 25,
26 0210-1003 100K, 1% 4
R28 0234-0035 Pot. ‘1K 1
R30 0206~3031 30K 1
R31, 48, 51 |0206-6211 620 3.
R40 0234-0028 50K 1
R52 0206-6841 680K 1
R56 0206~7521 7.5K 1
R49 0206~5131 51K 1
)

u?;zfﬁaun‘
&
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RAVEN ELECTRONICS CORP,

395 FREEPORT BLVD., SUITE 12

SPARKS, NEVADA 89431
(702) 358~3700

ASSEMBLY NUMBER 4410-0056¢ TITLE . DWG. REF:
REFERENCE NO. ST*O‘QXESO. DESCRIPTION QIY.|MFG. NO. & NAME  |F°N S;‘JAN
SEMICONDUCTOR DEVICES
CR1-CR 8 0300-0001 Diode 8 1IN4001
Q1l-4 0341-0008 Transistor 4 2N2907
Q5 0340-0008 Transistor 1 2N2222
Q6 ry()344—0004‘ FET 1 2N4091
1cl 0361-0024 Ihtegr;ted circuit 1 CD4011
1C1-4 0361-0044 Integréted Ciréuit 3 4558DN
1C5 0361-0059 Integrated Circuit 1 | mM320T-12
L2-14 0441-0085 Inductor 3 Raven
T, T3 0441-0094 Transformer 2 Raven
T2 0441-0064 Transformer 1 YPRraven
K1, K2 0411-0012 Relay 2 R40-E1-Y4-V800
0450-0004 Relay Socket 2
0612—6104 Terminal 5
0510-0017 Connector, 22 pin 1
1410-0540 Board, P.C. 1
0450—6650 Sockets, 8 pin 3
0450-0019 Socket 14 pin 1

ELECTRONICS
m CORPORATION

-4




fi

RAVEN ELECTRONICS CORP.

395 FREEPORT BLVOD., SUITE 12

!th bk SPARKS, NEVADA 89431

il i {7082 358-3700

ASSEMBLY NUMBER .0 . o TITEE ..o ' DWG. REF:

REFERENCE No. [  FAVEN DESCRIPTION | QTY.|MFG. NO. & NAME FSN of JAN
~02 OPTION

c1 0103-3151 Polystyrene, 15Kpf 1

c17 0104-0005 Mylar, .luf 1

R41, 42, 45 [0206-1241 120K 3

R43 0206-5131 51K 1

Ll 0441-0085 Inductor 1 Raven

Sl 0501-0214 Switch, Momentary 1

R58 0206-1051 1 Meg 1

ELECTRONICS
CORPORATION







41056 4W/2W SIGNALING UNIT

TEST PROCEDURE

1. ﬁﬁFERENCES
41056 4W/2W Signaling Unit Description
410-1560 Schematic

2. GENERAL

Complete the test Data Card for this procedure as required.
Do not change levels or settings until instructed to do so.

3. TEST EQUIPMENT REQUIRED

1 -  =24VDC POWER SUPPLY
1 - OSCILLOSCOPE

1 -  MULTIMETER

1 - AC VIVM

2 -  SIGNAL GENERATOR

1 - FREQUENCY COUNTER

4. TEST PROCEDURE
4.1 Power

4.1.1 Connect the ~24VDC supply to pins A (-V) and B
(+V Gnd). Turn on the -24VDC supply and read a
current drain of ... eceenone e ess <60 ma.

4.1.2 Monitor pin C with a DC voltmeter,
Read ....... Cee e e v s e saes ~-12VDC +.5V

4.2.0 "OFF HOOK" Detection
4.2.1 Check to see that the two (-) straps are installed.

Apply -V to pin L. Relay K1 should energize.
Remove -V from pin L. Relay K1 should relax.

4.3 Hybrid

Connect a 600sresistor and a 2.2uf capacitor in series

RAVEN ELECTROMICS CORP. 255;2515’2&5&2iit‘!!?ki‘,‘i?giii;
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across pins M and N. Place -V on pin L. Connect a
signal generator @ 1KHz and O4dBm across pins Y and Z.
Connect an AC VIVM to pins F and H. Adjust Rl and/or
R2 if required to get a reading on the AC VTVM. Adjust
R28 for a/minimum reading on the AC VTVM,

4.4 XMT Path

4.4.1 Connect a 600S5Lresistor across pins D and E.
Connect a 600s.signal generator in series with
a 2.2uf capacitor to pins M and N. Set the fre-
QUENCY TO 1 eescescvoacsnsasssanssessslKHZ

Set the generator level t0 .........0dBm

Place -V on pin L. Connect an AC VTVM (600 ter-
mination) to pins F and H. Adjust R2 from one
extreme to the other. The range in level at

pins F and H should be .iivievevesae > 30d4B

With R2, set the level to ....¢ev....0dBm

4.4.2 Sweep the signal generator frequency
from ....iiieeeieieaeeceansseasanssass.300Hz to 2KHz
The output should be ...............0dBmn +1dBm -3dBm
Return the signal generator to......lKHz

4.4.3 Replace the 600fL resistor on pins D and E with the
signal generator. Read on the AC
VIVM. e et tenennnennannnns ceetese...—3.5dBm +1dBm

4.5 RCV Path

4.5.1 Connect a signal generator to pins Y and Z. Set
the frequency to ........ R ¢ ¢4
Set the generator level to .........-10dBm
Connect a 600 resistor in series with a 2.,2uf
capacitor across pins M and N.  Bridge the 600
resistor with an AC VIVM. Place -V on pin L.
Adjust Rl from one extreme to the other. The
range in level across the 2-Wire line should
o = -8 to +5dBm.

4.5.2 Set the generatof frequency to .....2600Hz
Tune L4 for a minimum reading on the AC VTVM.

Return the generator frequency to...l1KHz
With R1l, set the level on the AC VTVM
O ciiieann e eaese et ce et -104Bm

4.5.3 Sweep the signal generator frequency :
from ....cc00nee.n e e eacit e 300Hz to 2KHz
The output should be ......cvevennnn -10é8Em +1,-3dB

Disconnect all test equipment.
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4.6

Signaling Oscillator

4.6.1

~-01 Opticn

Connect a 600 signal generator to pin K (ref.

to ground). Set “the signal generator

frequency to ....... cheeereen s eeee.2600Hz

Set the signal generator level to ..0dBm-

Connect a 600 resistor across pins D & E.

Connect an AC VIVM (600 termination) across pins
F & H. Place -V on pin J. Adjust R40 from

one extreme to the other. The range in level
should be ....c.cecrversnsnserseses.~304Bm to OdBm

Adjust R40 for a level of ...... .. ..0dBm
Remove -V from pin J. Read a level

o ee..£4~504Bm
-02 Option

Connect a 600 resistor across pins D & E.
Connect an AC VIVM (600n termination) across
pins F & H. Connect a frequency counter to pins
F & H. Place -V on pin J. Adjust R40 for a
reading on the freqguency counter. Adjust 1Ll for

a frequency of ..... it «..2600Hz *1Hz
Adjust R40. The output should adijust
from ... ceteecrecsacsass..~30dBm to OdBm

Adjust R40 for an output of .........CdBm

Signaling Detector

4.7.1

Connect a 600n signal generator to pins Y & Z. ' Set
the signal generator frequency

LO teereenesnnetseassssesansasesssa.2600Hz +1HzZ

Set the level tOo ......... cecasses..~20dBm

Connect an oscilloscope to pin 1 of IC3-A. Adjust
L3 for a maximum level on the oscilloscope.

Connect the oscilloscope to the emitter of Q2.
Adjust L2 for maximum signal. Adjust R19 if
required to tune L2.

Adjust R8 for a minimum value. Connect an oscilloscope
to pin 13 of ICl. Adjust R192 for a level

L T s e asrescae e on GND (0V to -3V)
Set the signal generator freguency

to (..., Cesaeeteaee PP I 4 -4

Set the signal generator level

TO tvenrssncsosnenna Ce e aee e s eeae -20dBm

Connect an oscilloscope to pin 8 of ICl.

Adjust R18 for a level of .......... -2V +.5V

-3- 100A




4.7.5

4.7.5.1

4.7.5.2

4.7.5.3

4.7.5.4

Signaling Detector Priority

Connect a signal generator (#1) to pins

Y and Z. Connect another signal gen-
erator (#2) to pins Y and Z. Set signal
generator #1 to a frequency

Of ittt ieeeeeaseanssens lKH2Z

Set the level of signal generator

#1 £O .ttt iretrcercennaes.—~20dBm

Set signal generator #2 to

a frequency of ..........2600Hz +1lH=z
Set the level of signal generator

$#2 €0 .. iiiierrteseens..0dBm

Disconnect signal generator #l. Relay
K2 should energize. Connect signal
generator #1. Relay K2 should remain
energized. Vary the frequency of signal
generator #1 from ...... .300Hz to 2KHz
Relay K2 should remain energized.

Return signal generator #1

BO ettt teeseacensanns . «1KHZ

Vary signal generator #2 -

5 of o) 1 e/ .++.2575Hz to 2625Hz
Relay K2 should remain energized.

Vary signal generator #2 below 2600Hz
until relay K2 de-energizes (vary the
frequency slowly as there is a turn off
delay, C6). This frequency should

be....... ceseescsnasssses2540Hz to 2575H2z
Return signal generator #2
i oo SRR secesecacssasnsass2600HZ

Disconnect signal generator #1 and
reconnect when relay K2 energizes. Vary
the signal generator #2 above 2600Hz
until relay K2 de-energizes. This fre-

quency should be ......... 2625Hz to 2650Hz
Return signal generator #2
Ot eeotnaencannns ceecaree.s2600HZ

Disconnect signal generator #2. Relay
K2 should de-energize. Adjust R8 for a
turn-off delay of ...... . 0.5 sec.
Reconnect signal generator #2. Relay K2
should remain de-energized. Vary the
frequency of signal generator #1

from ......... e ee+..+.300HZz to 2KHz
Relay K2 should remain de-energized.
Return signal generator #1

O it it et et s e . «.1KHz




4.7.5.5 Repeat steps 4.7.5.1 through 4.7.5.4
using the following levels: Signal
generator #1: 0dBm. Signal generator
$2: -10dBm.

Connect a 600 signal generator to pins Y and Z. Set signal
generator frequency to0 ....ceieieccc....2600HZ
Set the signal generator level to ......0dBm

Relay K2 should energize. Verify contact closure
between pins S & T and V & W. There should be no

path between pins T & U and W & ¥X. Disconnect the
signal generator. Relay K2 should de-energize. Verify
contact closure between pins T & U and W & X. Verify
no path between pins § & T and V & W.

Disconnect all test equipment and stamp the module and
Test Data Card with the Test Stamp.




1056 4W/2W SIGNALING UNIT

4.1.1

4.1.2

TEST DATA CARD
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41084 4-WAY/4-WIRE ACTIVE BRIDGE

UNIT DESCRIPTION

1. REFERENCES:
410-0840 Schematic

2. GENERAL

The Raven 41084 4-Way/4-Wire Active Bridge provides a multi-
path interface (between a maximum of 4 ports) on a 4-Wire
basis. An input at one of the ports is routed through to the
output at all other ports, with a minimum of intrachannel
crosstalk. Potentiometer adjustments on all inputs and
outputs allow input level coordination and through path gain
adjustments. P.C. mounted test points are provided on inputs
and outputs to facilitate alignment.

3. SPECIFICATIONS

3.1 Power Input “..............................—20VDC to -24VDC
€ 75 ma. MAX.

3.2 Environmental. -

3.2.1 Operating Temperature...............0 - 50% 1

3.2.2 Storaée TemPerature ..........-.....=-40% _ go°¢
3.2.3 Humidity, Relative .....cicevveceeces0 = 95%
3.3 Inputs |
3.3.1 Input Impedénce.....................600&&}0%
3.3.2' Input Leve}.........................—40dBm to +7d4dBm
3.4 Outputs

3.4.1 Output ImpedanCe...c.ceeecceossocssas 600V

3.4.2 OULPUt LeVEl.e.oeveveoeeeeenenenn . —40dBm to +7dBm
continuously adjustab

TECHNICAL PUBLICATIONS DEPT

RAVEN ELECTRONICS CORP.
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3.4.3 Through path gain, méx. B 1 0 T8 o
3.5 Intrachannel Crosstalk.....eeeeeeecenness..LX~60db
4 THEORY OF OPERATION
4,1 Input Circuitry

4.1.1 Each of the four inputs consist of a terminating
: resistor, input attenuator, and balanced
amplifier. : .

4.1.2, For input one (1), R33 terminates the input.
R34, 35, and 36 provide continuously adjustable
attenuation between 7 and 40db, as determined
by the setting of R36. ’

4.1.3 The input amplifier for leg 1 input consists of
c9, Ci0, R17, 21, 22, 23 and 1C2B. The
balanced input amplifier is set for +22db gain.
C5 and R20 provide a path to the input
amplifier for the P.C. mounted input 1 test point.
The output of the input amplifier is equal to
the input on the test point (for the test point
input, 1C2B has unity gain). The impedance of the
input 1 test point 1s 600dvas determined by R19.

4.1.4 All other inputs (leg 2 through leg 4) have
circuitry identical to leg 1, with only reference
designations being different. Texrminating
resistors for legs 2, 3, and 4 are R29, 59 and 63,
respectively. Input attenuators consist of
R30, 31, and 32 for leg 2, R60, 61 and 62 for leg
3, and R64, 65 and 66 for leg 4. Potentiometers
R32, 62, and 66 adjust attenuation on legs 2, 3,
and 4. The leg 2 input amplifier consists of
c7, 8, R24, 25, 27,28 and 1C2A. C6, R26 and R18
provide the input 2 test point path.

Cc13, Cl4, R51, 55, 57, 58 and 1Cc4B comprise the
leg 3 input, with C12, R56 and R68 providing the
IN 3 test point path.

The input amplifier for leg 4 consists of C15,

16, R49, 50, 52, 54 and 1C4A. The IN 4 test
point path is provided by R53, R67 and C1l1l.

Output Amplifiers

4.2.1 Each leg output is driven by a 3-input summing
amplifier, the output of which is transformer
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4.2.2

coupled to providela balanced output.

The output amplifier for output 1 consists of
C3, R10-15, R1, Tl and 1ClA. Potentiometer

Rl provides >30db level adjustment. Resistors
R15, 14 and 13 sum inputs from legs 2, 3, and 4
respectively. The oUT 1 test point is taken
from the unbalanced side of T1.

The leg 2 ocutput amplifier is comprised of Cl,
R5-R9, R16, R2, T3 and 1ClB. R2 provides
level adjusting capability and the ogyT 2 test
point is connected to the unbalanced side of
T3. Resistors R16, 6, and 5 sum inputs from
inputs leg 1, 3, and 4.

' C2, R37~-42, R3, T4 and 1C3A provide the output 3

amplifier, with R3 adjusting the output level.
Resistors R37, 38, and 39 sum inputs from inputs
leg 1, 2, and 4.

The output 4 amplifier consists of C4, R43-48,
R4, and T2 and 1CB3. R4 sets the output level,
with R46, 47 and 48 summing inputs from legs

1, 2 and 3.

4.3 Regulator

4.3.1

5. ALIGNMENT

A. -12VDC reference voltage for 1Cl-1C4 is provided
by a 3-pin regulator, 1C5. Capacitors Cl1l7,
18 and 19 provide filtering of the -24V and
-12VDC supplies.

5.1 Outputs 2, 3, and 4

5.1.1

Connect a 600« signal generator to IN 1, TP1l.
Set the signal generator frequency to 1KHz, at
a level of OdBm.- Connect an AC VIVM to out 2,
TP4, Terminate the AC VIVM with 6004 if no
connection exists on pins L & M. Read on the
AC VIVM a level of OdBm., Adjust R2 if required.

Connect the AC VTVM to our 3, TP5. Terminate
the AC VTVM with 600uvif no connection exists on
pins P & R. Read a level of O0dBm. Adjust R3 if
required.

Connect the AC VTVM to oUT 4, TP6. Terminate the
AC VIVM with 600wu if no connection exists on pins
T & U. Read a level of 0dBm. Adjust R4 if
required. . , .
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5.2 Output 1

5.2.1 Connect a 600w signal generator to IN 2, TP2. Set thH
' signal generator.frequernicy to 1lKHz, at a level
of OdBm. Connect an AC VIVM to OUT 1, TP3.
Terminate the AC VTVM with 600¢vif no connection
exists on pins J & K. Read on the AC VIVM
a level of 0OdBm. Adjust Rl if required.
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umggﬁwmn RAVEN ELECTRONICS CORE,
P ” 385 FREEPORT BLVD., SUITE 12
\m \‘a_ ayen SPARKS, NEVADA 89431
It t702) 388-3700
, AW/ 4W :
| ASSEMBLY NUMBER 4410_0g40 . TITLE 41084 ACTIVE BRIDGE  DWG. REF: 415-1840
FSN or JAN
RAVEN TY.|MFG. NO. & NAME
REFERENCE NO. | . ~AED DESCRIPTION Q . NO.
CAPACITOR, Fixed: 19
cl-Cc4 . 0102-0016 Electrolytic, 1l0uf 4
C5-Cl6 0104-0012 Mylar, .047uf 12
Cl7 0104-0005 .} Mylar, .luf 1
cl8, 19 0102~0018 Electrolytic, 100uf 2
RESISTOR, %W, 5% Carbon Comp.
4 unless otherwise specified: 60
R1-R4 0234-0047 . Pot. 500K multi-turn 4
RS, 6, 9, 10,
13, 14, 15,
16, 37, 38,
.39, 42, 43, ‘
46, 47, 48 0206-3331 33K 16
R7, 12, 40, '
45, 18, 19,
67, 68 0206-6211 620 ohm . 8
R8, 11, 41, ' ‘
44 0206~1231 12K ' 4
R17, 24, 50,
51 , 0210-9312 93.1K 1% 1/8w ' 4
R20, 23, 25, )
55,56, 49,
53, 26 0210-18173 187K 1%, 1/8w 8
R21, 22, 27,
28, 57, 58, ,
52, 54 0210-1502 15K 1%, 1/8W 8
R33, 29, 59,
63 0210-6040 604 1%, 1/8W 4
R32,36,62,66 [0234-0044 Pot, 10K multi-turn 4
ot R34,35,30,31, 4
N 60,61,64,65 [0210-6041 6.04K 1%, 1/8W 8
o| R69 0206-2021 2K 1
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RAVEN ELECTRONICS CORP.

198 FREEPORT BLVO., SUITE 12
SPARKS, NEVADA 89431

(70R2) 389-3700

ASSEMBLY NUMBER TITLE DWG. REF:
REFERENCE NO. |  AMVEY DESCRIPTION QTY.|MFG. NO. & NAME FSN ggiJAN
SEMICONDUCTOR DEVICE:

IC1-IC4 0361-0044 Op-Amp, dual . 4 RC4558DN
IC5 0361-0059 Regulator, -12V 1 LM320T-12
T1-T4 0441-0073 Transformer 4 Raven

0450-0020 IC Socket, 8 pin 4

1410-0840 Board P.C. 1

0510-0017 Connector, 22 pin 1

0668-0203 TEST POINTS 8 H. H. Smith

- | 63-3009
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41084 4-WAY/4-WIRE ACTIVE BRIDGE

TEST PROCEDURE

1. REFERENCES
410-1840 Schematic
2. TEST EQUIPMENT REQUIRED

=24V DC power supply
AC VTVM

Signal generator

DC Voltmeter

DC Milliammeter
Frequency counter
Oscilloscope

3. TEST PROCEDURE
3.1 Power
Connect the -24V power supply to pins A (-V) and
B (+V, Gnd). Connect a DC milliammeter in series
with the supply. Turn power on and read a current
drain 0f .iieiecescecaroscscncescacsansessss<B0 ma.
3.2 1Input amplifiers
3.2.1 Input leg 1
3.2.1.1 Connect a 600w signal generator to input
leg 1, pins C & D. Set the signal
generator frequency to ......1lKHz

Set the signal generator level
0. e cetesosscsccscccansensss.OdBm

Connect an AC VTVM (unterminated) to
the output of 1C2B (pin 7). Adjust
R36.

The output of 1C2B should vary
from..vceeecavencsccecseasass —20dB to +154B

Set R36 for a level of .......0dB

3.2.1.2 Disconnect the signal generator from

TECHNICAL PUBL!CATIONS DEPT.

RAVEN ELECTRONICS CORP. - msrewmore.sureiz: some e e
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pins C & D and connect to TPl. Read
a level at the output of 1C2B
Of tiiienennrennncenens «++...0dB +5dB

3.2.2 Input leg 2

3.2.2.1

3.2.2.2

Connect a 600« signal generator to
input leg 2, pins E & F. Set the
signal generator frequency

tO t ettt ecasvennosesssssseasslKHZ

Set the signal generator level
=0 T 0 [ 8211

Connect an AC VTVM (unterminated)to
the output of 1C2A (pin 1), Adjust
R32.

The output of 1C2A should vary
FrOM +sieeveescancncasnsnesssa=20dB to +154B

Set R32 for a level of ......08B

Disconnect the signal generator from
pins E & F and connect to TP2. Read a
level at the output of

1C2A Of .vvveesnccceassnnesss 08B + .54B

3.2.3 Input leg 3

3.2.3.1

3.2.3.2

3.2.4

Connect a 600« signal generator to input
leg 3, pins W & X. Set the signal
generator frequency to ......1lKHz

Set the signal generator level
TO et eeocceacccnansananse eee..0d4Bm

Connect an AC VTVM (unterminated) to

the output of 1C4B (pin 7). Adjust

R62. The output of 1C4B should vary -
FrOM ooveeoveeecenneassanses —20dB to” +15dB

Set R62 for a level of ..... OdB

Disconnect the signal generator from
pins W & X and connect to TP3. Read a
level at the output of 1C4B

Of cevvreeeascscanssnsnsssess OdB +.5dB.

Input leg 4
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3.2.4.1

3.2.4.2

Connect a 600w signal generator to input
leg 4, pins Y & 2. Set the signal
generator frequency to0.........1KHZ

Set the signal generator level
R o Ta B =) 1

Connect an AC VITVM {unterminated) to

the output of 1C4A (pin 1). Adjust
R66. The output of 1C4A should wvary
from cececistesesosncassnaocesss =20dB to +15

Set R66 for a level of ........ OdB

Disconnect the signal generator from
pins Y & Z and connect to TP4., Read

a level at the output of 1C4A

Of tineteeencoccsncncrcnscanss0Odb +. SdB

3.3 Output Amplifiers

3.3.1 Outputs,

3.3.1.1

3.3.1.2

leg 1 IN

Connect 600w signal generator to input
leg 1, pins C & D. Set the signal
generator frequency to .......1KHz

Set the signal generator level
O i isiccessaccanssnsoasesss.0dBmM

Connect an AC VIVM (600w termination)

to the output leg 2, pins L & M.

Adjust R2. The output should vary

frOM (ieevicaonesasoassacss . L=-154Bm to+10dBm
(The output will exceed +10dBm, but

clipping will occur at approx1mate1y
+134Bm) .

Adjust R2 for an output of ....0dBm.
Mcve the ACZ VIVM (600} to OUT 2, TP4.
Read a level of ....vvevcoses.0dBm +14Bm
Reconnect the AC VTVM to output leg 2,
pins L & M.

Vary ‘the signal generator freguency

fYom .veevcesescacnccascacesss.300Hz to 10KHZ
The output on the AC VTVM should be

within ....c.i0iieevcanccsess+ldBm to -3dBm.
Set the signal generator frequency

LO seocomncacsasesansessncassseslKHZ
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3.3.1.3 Connect an AC VTVM (600w termination)

to the output leg 3, pins P & R.

Adjust R3. The output should vary

from ... 000, .<~154Bm to +10dBm|
(The output will exceed +10dBm, but
clipping will occur at approximately
'+13dBm). Adjust R3 for an output

o OdBm.

Move the AC VIVM (600x) to OUT 3, TPS.
Read a level of ..........0dBm +1dBm
Reconnect the AC VIVM to output leg 3,
pins P & R. :

3.3.1.4 Vary the signal generator frequency
from ..eeeeeceseceessssas300Hz to 10KHz.
The output on the AC VTVM should be
within ..eeieescesccasssss.+1dBm to -34Bm.
Set the signal generator frequency
O tovnevrontsssnsacnssesseslKHZ

3.3.1.5 Connect an AC VIVM (600 termination) to
the ocutput leg 4, pins T & U. Adjust
R4. The output should vary
from .. ..00cciieiiieies. . {~15dBm to +104Bmy
(The output will exceed +10dBm, but
clipping will occur at approximately
+13dBm) . Adjust R4.for an output
o s o To B 231 8

Move the AC VTVM (600n) to OUT 4, TPe6.
Read a level of .........0dBm +1dBm
Reconnect the AC VTVM to output leg 4,
pins T & U.

3.3.1.6 Vary the signal generator frequency
from ...cccc00secsesees..300Hz to 10KHZ.
The output on the AC VITVM should be
within ..ccceeseecescees.+1dBm to -3dBm.
Set the signal generator freguency
tO sttt eveenieccecesassssa1KHZ

3.3.1.7 Connect an AC VI'VM (600.termination)
to the output leg 1, pins J & K. Read
on the AC VIVM ..........{~-55d4Bm.

3.3.2 Outputs, leg 2 IN

3.3.2.1 Connect 600w signal generator to input
leg 2, pins E & F. Set the signal
generator frequency to ...1lKHz.
Set the signal generator level
= e 0 T 21
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3.3.2.2

3.3.2.3

3.3.2.4

3.3.2.5

3.3.2.6

Outputs,

3.3.3.1

Connect an AC VTVM (600« termination)
to the output leg 1, pins J & K.-
Adjust RL. The output should vary

from ...... 000000000 00...{~15dBm to +104Bm.
{(The output will exceed +104Bm, but

clipping will occur at approximately
+13dBm) . Adjust Rl for an output
Of teeeeeeenecssocansonss.0dBm.

Move the AC VTVM (600x) to OUT 1, TP3.
Read a level of .........0dBm +1dBm
Reconnect the AC VITVM to output leg 1,
pins J & K.

Vary the signal generator frequency
from .ccieeeceescnasease..300Hz to 10KHz
The output on the AC VTVM should be
within ...eveceececsees..+1ldBm to -3dBm.
Set the signal generator frequency

tO teeeeecescssccanccsss lKHZ

Connect an AC VI'VM (600uv termination)
to the output leg 3, pins P & R. Read
on the AC VIVM .........0dBm +.5dBm

Vary the signal generator freguency
£rom s.ceetesscacssaess.300Hz to 10KHz,
The output on the AC VTVM should be
within ....vseveceseess.+1ldBm to -3dBm.
Set the signal generator freguency

tO tieeesosencansecesssaslKHZ,

Connect an AC VITVM (600w termination) to
the cutput leg 4, pins T & U. Read on
the AC VIVM ...ccevees...0dBm i.SdBm

Vary the signal generator freguency
FYOM ..vecnveascacenessas300Hz to 10KHzZ.
The output on the AC VTVM should be
Within (.ccecsvsecesnss.tldBm to -3dBm.
Set the signal generator frequency

O teeccececrsnscancsanseeslKHZ,

Connect an AC VTVM (600w termination) to
the output leg 2, pins L & M. Read on
the AC VIVM ...veeeene..<~55dBm.

leg 3 IN

Connect 600w signal generator to input
leg 3, pins W & X. Set the signal
generator freguency to ...l1EHz

Set the signal generator level .

O cvetcovssasesscnseesess.0dBmM,

Connect an AC VTVM (600« termination)
to the output leg 1, pins J & K. Read
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3.3.4

3.3.3.2

3.3.3.3

3.3.3.4

3.3.3.5

3.3.3.6

3.3.3.7

Outputs,

3.3.4.1

3.3.4.2

on the AC VIVM .........O0dBm +.5dBm.

Vary the signal generator frequency
from....ccc000eveees....300 HZ to 10KHz.
The output on the AC VIVM should be
within .......0c000v0vs..+1dBm to -3dBm.
Set the signal generator frequency

tO c.eieeocncnccenssss..1KHZ,

Connect an AC VIVM (600w termination)
to the output leg 2, pins L & M. Read
on the AC VI'VM .........0dBm i.SdBm

Vary the signal generator frequency
from ...ccccccetenesss..300Hz to 10KHz
The output on the AC VTVM should be
within .....cceeevesss..+t1dBm to -3dBm.
Set the signal generator frequency

£O ceeernecerrnannesess1KHZ,

Connect an AC VTVM (600« termination)
to the output leg 4, pins T & U. Read

"on the AC VIVM .........0dBm +.5dBm.

Vary the signal generator frequency
from ...ic0c0c0e0000e...300Hz to 10KHZ.
The output on the AC VIVM should be
within ¢iceeeeesecesese.+t1dBm to -3dBm.
Set the signal generator frequency

£O ceevevceccscneneesss.1KHZ,

‘Connect the AC VTVM (600 termination)

to output leg 3, pins L & M, Read
on the AC VIVM .........{-55d4Bm.

leg 4 IN

Connect a 600+« signal generator to
input leg 4, pins. & & Z. Set the
signal generator frequency

£O cicieeenncseaaecsesae.1KHZ,

Set the signal generator level

£O0 it ecr ettt ananesss.0dBm,

Connect an AC VIVM (600 termination)
to the output leg 1, pins J & K. Read
on the AC VIVM .......0dBm +.5dBm.

Vary the signal generator frequency
from ...c000000004.....300Hz to 1OKHZ.
The output on the AC VTVM should




3.3.4.3

3.3.4.4

3.3.4.5

3.3.4.6

3.3.4.7

3.4 Disconnect all
the module and

be within ......¢c.0....+1dBm to -3dBm.
Set the signal generator fregquency
tO ciiieeneeesseeeness.1KHZ,

Connect an AC VTVM (600« termination)
to the output leg 2, pins L & M.
Read on the AC VTVM...,.OdBm +.5dBm,.

Vary the signal generator frequency
from .v...iieeveeeeaee..300Hz to 10KHz.
The output on the AC VTVM should be
within ...ieeessceesse.+1dBm to -3dBm.
Set the signal generator fregquency

tO cieecececenceeeness.1KHZ,

Connect an AC VIVM (600 termination)
to the output leg 3, pins P & R. Read
on the AC VIVM ,.......0dBm +.5dBm.

Vary the signal generator frequency
from .. ... 0000000 e....300Hz to 10KHz.
The output on the AC VTVM should be
within.......ccccve...+1dBm to -3dBm.
Set the signal generator frequency

tO ciee e eteavsieanaees . 1KHZ,

Connect the AC VTVM (600uvtermination)
to output leg 4, pins T & U. Read
on the AC VI'VM ........<-55dBm.

test equipment from the module. Stamp
Test Data Card with Test Stamp.
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41084 4-WAY/4-WIRE ACTIVE BRIDGE » WORK ORDER

SERIAL NO. DATE

TEST DATA CARD

3.1 3.3.2.4

3.3.2.5
3.2.1.1

3.3.2.6
3.2.1.2

3.3.2.7
3.2.2.1

3.3.3.1

"3.2.2.2

3.3.3.2
3.2.3.1 -3.3.3.3
3.2.3.2 3.3.3.4

3.3.3.5
3.2.4.1

3.3.3.6
3.2.4.2

3.3.3.7
3.3.1.1

3.3.4.1
3.3.1.2

3.3.4.2 .
3.3.1.3

3.3.4.3
3.3.1.4

3.3.4.4
3.3.1.5 -

3.3.4.5
3.3.1.6

3.3.4.6
3.3.1.7

3.3.4.7
3.3.2.1 3.4 ’ o ) {(Test Stamp

&

3.3.2.2

3.3.2.3
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RAVEN ELECTRONICS CORPORATION

TEST PROCEDURE
41010-96 COMMON EQUIPMENT SHELF
GENERAL
Complete the Test Data Card as required for this procedure.
If difficulties are encountered, refer to the troubleshooting
procedures for the 41028-01 Power Supply and the Shelf.

TEST EQUIPMENT REQUIRED

VIVM ) TRIPLET 850 OR EQUIVALENT

EXTENDER BOARD RAVEN 4404-1650
EACH IN4001 DIODE

EACH 28V DC LAMP

EACH 15 OHM, 50W RESISTOR

EACH 41028-01 (PRETESTED)

EACH 48V DC POWER SUPPLY

TEST EQUIPMENT SET UP
Set up the Test Equipment as shown in Figure 1.
POWER SUPPLY TEST
4.1 Lower the rear panel of the Shelf. Connect the DC
Power Supply plus (+) lead to pin J1-V and the minus
(-) lead to J1-S. Plug in the 41028-01 Power Supply in its
proper jack. (Refer to the assembly drawing.)

4.2 Connect the 15 ohm, 50W Resistor across pins J1-A and U
at the rear of the power supply.

4,3 Turn the Power Supply "on". Measure the voltage at the
test points. If this is not -24V DC, adjust the supply.

- Remove resistor.

4.4 Connect a 240 ohm resistor across pins Jl-A and U at the
rear of the Power Supply. Voltage at test points should
be =24V DC &t .7 with a 48V input. :

WIRING TESTS
5.1 Using the extender board as set up in figure 1, Detail A,

plug in the extender to each of the following Jjacks. The
lamp must illuminate in each positioen.

010-96 : , E%i

31/72
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5.1
~cont'd.

RAVEN ELECTRONICS CORPORATION

J2 J7 12

J3 J8 J13
J4 J9 , J14
J5 J10 - J15
J6 J11 J16

6.0 TEST COMPLETION

6.1
6.2
6.3

7.0 Q.A.
7.1
7.2
7.3
7.4

41010~-96
7/31/72

This completes the test of the Shelf. Disconnect the’
test equipment.

Re-install the rear panel.

Stamp the rear panel below the left side of the serial
number tag with your test stamp.

ACCEPTANCE

Verify that test resuits are within specifications.
Verify ﬁhat Test Data Card is propefly filled out.A
Re-inspect Shelf per established criteria.

Stamp Shelf (below the right side of the serial number
tag) and the Test Data Card with "ACCEPTED" Stamp.
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Connect to pins

as shown
| .
- B
\

48V DC VTVM i éé
POVER ‘=
SUPPLY =
‘ ! =

O O 00 =
1 /1404-165 Extender Board 125

DETAIL "A"

— Aoy —— e e pemeamometo

21

Figure 1. Test EQuipment setup.
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1. APPLICATION

=l

SPEAKER AMPLIFIER

41030~01 MODULE

This Module provides the audio electronic interface for the
orderwire lines or assemblies. It contains alert circuitry to
~announce to the operator that a call is incoming. It provides
parts for the transmission and reception of signaling tones to
the 4-wire line.

2. SPECIFICATIONS

Impedance: . Transmit Output and Receive
Input: 150 ohms or 600 ohms,
+ 10%, balanced

Signaling Tone Input: 600 ohm, + 10%, éingle ended

Signaling Output: - High impedance

Audio Output Power: Greater then 1W into the
speaker

THEORY OF OPERATION
3.1 Refer to schematic 410-1300.

3.2 The microphone is connected to J1l. Microphone current comes

from "A"™ to Terminal El, through the contacts of switch Sl
(which are closed when off-hook) through resistor R1l, Terminal E2,
out the microphone J1, Terminal E4 and through "B" to ground.

3.3 Talking into the microphone changes its impedance and these

audio signal variations are taken through R2 and R3, through
capacitor Cl through the emitter of transistor Q2. Transistor Q2
functions as a common base amplifier. The signals are taken from
the collector of Q2 and presented directly to the base of Q1l, and
at the emitter of Ql we see the amplified signal.

3.4 Resistor R12 serves to terminate the secondary of transformer

Tl or drive the secondary of Tl in its characteristic impe-
dance. Signal flow is through R12 to C4 to the primary of T1l.
Capacitor CS acts to filter out high frequency noise.

RIVEN ELECTRONICS CORP s5<iRisith. . DPEGA A ian 2251
Soza Hee
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SPEAKER AMPLIFIER
41030~-01 MODULE

3.5 Signals from the secondary of Tl pass through pins C and E
for the 600 ohm output; or through pins D and E for the
150 ohm output. Both outputs are balanced.

3.6 . The signaling tone is presented to pin F and ground. Resistor

R5 serves to provide a 600 ohm input impedance. Signals go
-from the junction of R5 and pin F through Ré6 and €2 to the emitter
of Q2 (where they follow the same path as do the voice signals).

3.7 The signals coming into the Module arrive via pins M and P

for 600 ohm balanced input; or pins N and P for 150 ohm
balanced input. Signals are coupled across transformer T2 and are
derived at across R21. The same signals now may be taken off pin K
and ground for oxternal sampling.

3.8 The signals are presented to terminal E9 and pass through

‘resistor R43 (VOLUME CONTROL) to terminal E8 and to ground.
The wiper of R43 samples part of the input signals and present this
portion to terminal E6, through C7 to the base of transistor Q3.
Transistor Q3 is used as a buffer stage for the Volume Control.
Output signals are taken from the emitter of Q3, pass through
resistor R16 to a summing point.

3.9 Transistor Q4 is a side tone amplifier. It samples the

transmitted signals through R1ll and C8. The side tone signals
are taken from the emitter, pass through R17 to the common summing
point. The summed signals of the side tone and receive signals
pass through capacitor Cé +to terminal E7.

3.10 The signal present at terminal E7 may go either to the handset

earpiece or to the speaker power amplifier, dependlng on the
external conditions. If the handset is plugged in and is- off-hook,
switch S1 will be in the position as shown on the schematic.

3.11 Signals will pass through switch S1 to the handset jack J1 to

terminal E3, through resistor R4 to point "A" (~24V DC). If
the handset is on-hook, S1 will be in the lower position and signals
will go from terminal E7 to terminal E12 and to the input of the
speaker power amplifier.

3.12 If the handset is not plugged~in, the signals will pass from

terminal E7, through the normally open contacts of S1 to the
lower section of the handset jack through the normally closed connec-
tion of the handset jack and back down to terminal E12 to the input
of the speaker power amplifier.

DAVEN ELECTROMICS CORP IEctucar rusucations, ., et
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SPEAKER AMPLIFIER

41030-01 MODULE

3.13 The speaker power amplifier consists of a common emitter

gain stage (Q9) and two emitter followers operating in a
class AB mode. Input signals from terminal El2 is developed across
R32 and presented to the base of Q9. These signals are amplified
by Q9 and are seen on its collector. The signals are then presented
to transistors Q7 and Q8.

3.14 Transistors Q7 and Q5 operate as a Darlington pair while N

Q8 and Q6 operate as the gain stage. Diodes CR1l, CR2, and
CR3 are temperature compensating devices for the amplifier and
bias it correctly. Capacitor Cll provides shunting at high fre-
qguencies and lowers the gain of the amplifier.

3.15 The current will be amplified by the two output pairs and

will be seen at the junction of R22, Cl0 and Q6. Feedback
from the output is derived across R25 and Cl3 and is fed back to
the input, Cl4 serves to roll off the high fregquency gain of the
amplifier.

3.16 The output of the amplifier passes through capacitor Cl0 to
terminal E14, through the loudspeaker and back to terminal
E1l3 to ground.

3.17 The Alert Call circuit is a modulated Uni-junction stage.

Transistors Ql0 and Qll, the two Uni-junction relaxation
oscillators, will operate when pin 8§ is connected to ground.
Simultaneously, the ALERT LAMP DS1 will light.

3.18 Capacitor Clé charges through R37 until it reaches the

firing point of transistor Ql0 which is approximately
six-tenths of the supply voltage. At this time. the transistor
‘fires' causing Clé to discharge through it and across R35. The
rate at which the charging and discharging occurs determines the
basic frequency as heard in the speaker.

3.19 At the same time Cl6 charges and discharges, Q11 provides a
means of charging and discharging capacitor Cl17. This is

done at a much slower rate than that of Q10 and Cl6. This action

produces the frequency modulated signal seen at the emitter of Ql0.
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3.20 The.signal from the emitter of Ql0 passes through resistor
R34 and capacitor Cl5 to the speaker power amplifier. The
signal is amplified and is heard through the speaker.
4. INSTALLATION
Since the Speaker Amplifier is part of an overall system,
installation of the Module is covered in the system assembly.
5. ADJUSTMENTS

The only adjustment is that of R2 (VOICE LEVEL ADJ). This
adjustment is preset at the factory to provide the correct output.

5.1 Remove handset from the jacks.

5.2 Zonnect a 600 ohm Slgnal Generator between terminals E2 and
z4.

5.3 Set the Signal Generator level to =20 dBm.

5.4 Terminate pins C and D with 600 ohms and connect the AC
voltmeter across pins C and E.

5.5 Adjust R2 for a 0 dBm reading on the AC voltmeter,

6. TROUBLESHOOTING

Jroubleshooting shall consist of injecting AC signals as
shown on the schematic and tracing the signals through the system.
DC an'l ohmic checks should serve to locate the faulty component.

7. MAINT. INANCE
faintenance should consist mainly of parts replacement.

Howev 2xr, the selection of R32 is critical and should be covered in
the f>llowing manner:

RAVEL ELECTROMCS CORP :iSrmedfi. o DeLSRtallnan 42557
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7.1 Connect a 600 ohm 8ignal Generator across pins M and P.
7.2 Set the frequency to 1 KHz and the level to 0 dBm.
7.3 Adjust the VOLUME CONTROL R43 maximum clockwise.
7.4 Connect an AC voltmeter across terminals E13 and El4.
7.5 Select a value for R32 which will provide a reading of
2.8V RMS or greater, as read on the voltmeter.
8. PARTS LIST
.The following parts list contains all parts associated with
the 41030-01 Module. Unless otherwisa specified, part numbers
are Raven Electronics Corporation part numbers.
9. REFERENCE DIAGRAMS

41030-01 SPEAKER AMPLIFIER, Schematic Diagram 410-1300, dtd.
7/6/72. '
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R.AVE”‘ECTRONICS CORPORATION
41030-01 ‘
SPEAKER AMPLIFIER PARTS LIST
PEF, RAVEN :

v’ | sTock wuMBER DESCRIPTINN 0TY. | MFG. NO. & NAME S
4410-0300-01 SPEAKER AMPLIFIER ASSEMBLY DWG REF 410-030, 3/31/72
1410-2320 | CHASSIS
1410-3301 PANEL 1
0604-0501 Captive Screw Set, 6-32 2
0606~-0204 Knob ’ ' 1 KN500-BA - ALCO

s1 0501-0401 Hookswitch 1

nsl 0502-0804 . Lamp, 28V 1
0502-6006 Socket, Lamp 1 |3060-058 DRAKE
0502~6007 Clip, Lamp 1 {116A DRAKE
1404-2270 PHONE JACK MTG. BLOCK 1

J1 0608-0203 " Phone Jack ' 2 JJo42 ADC
1404~2360 SPEAKER MOUNT 1 -

151 0505-0201 Speaker, 8 ohm 1 28A8C OAKTRON
0609-0202 SOLDER LUG, #10 2 1414-10 H.H. SMITH.

€18 0102-0007 CAPACITOR, 8400 uf, 40V 1l 36D842G040BB2A SPRAGUE
0603-0302 Clamp, Capacitor 1 jCMC32 SPRAGUE

R4l 0234-0014 RESTSTOR, Variable, 1K Audio Taper 1 53C3 CLAROSTAT
1410-2350 P.C, .BOARD SUPPORT 1
4404-1300 SYEAKER AMPLIFIER P.C. BOARD 1 |[DWG REF 410-1302, 7/6/72 REV B

Consisting of: ‘
CAPACITOR: fixed 17

1 0102-0016 Tantalum, 10 uf, 20V K10C20K KEMET
st C2 0102-0016 Tantaium, 10 uf, 20V K10C20K KEMET
cs ©C3 0102-0005 Electrolytic, 100 uf, 25V B41283 SIEMANS
s Céd 0102-0016 Tantalum, 10 nf. 20V 10C20K KEMET

, [} J l
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41030-01
SPEAKER AMPLIFIER PARTS LIST

PEF. RAVEN M FSN or
N0, | STOCK MUMBER DESCRIPTIAN QTY. | MFG. ND. A NAME JAN NO.
C5 0104-0016 Mylar, .033 uf, 100V 1MDF-1-333 ELMENCO
cé 0102-0016 Tantalum, 10 uf, 20V K10C20K " KEMET
c7 0102-0017 Tantalum, 1.8 uf, 20V K1R8C20K KEMET
Cy Viv4-0uos Mylar, .. ut, 160V Type MR NPC
c9 0102-0018 Electrolytic, 100 uf, 40/50V C437AR/G100 AMPEREX
Cl0 | 0102-0018 Electrolytic, 100 uf, 40/50V C437AR/G100 AMPEREX
Cll 1040014 Mylar, .0047 uf, 100V IMDF-~1-472 ELMENCO
Cl2 0102-0016 Tantalum, 10 uf, 20V K10C20K KEMET
Cl3 0102-0016 Tantalum,10 uf, 20V K10C20K KEMET
Cl4 0104~0015 Mylar, .001 uf, lo0v IMDF-1-~102 ELMENCO
Cl5 0104-0005 . Mylar, .1 uf, 160V Type MR , NPC
Clé 0104-0014 Mylar, .0047 uf, 100V IMDF~1-472 ELMENCO
Cl7 | 0102-0016 Tantalum, 10 uf, 20V K10C20K KEMET

RESISTOR: Composition; fixed; 1/4W 42
10% unless otherwise specified
Rl 0203-6811 680 ohm, 1w SR 1W AIRCO SPEER
R2 0234-0017 POT., Cermet, 10K 3359W-1-103 BOURNS
R3 0201-3321 3.3K SR 1/4W AIRCO SPEER
R4 | 0201-6811 680 ohm SR 1/4W AIRCO SPEER
R5 0206-6211 620, 1/4wW, 5% SR 1/4W AIRCO SPEER
R6 0201-6821 6.8K ‘ SR 1/4W AIRCO SPEER
R7 0201-1531 15K SR 1/4W AIRCO SPEER
R8 0201-1021 1X SR 1/4W AIRCO SPEER
RS 0201-1021 1K SR 1/4W AIRCO SPEER
R10 0201-1011 100 ohm SR 1/4W AIRCO SPEER
R11l 0201-1231 12K . SR 1/4W AIRCO SPEER
R12 0211-4640 464, 1/4w, 1% NC6/RN65 CORNING GLASS
R13 0201-1531 15K SR 1/4W AIRCO SPEER
R14 0201-1231 12K SR 1/4W AIRCO SPEER
R15 0202~1021 1K, 1/2w, 10% SC 1/2W AIRCO SPEER
k=  R16 0201-4711 470 ohm SR 1/4W AIRCO SPEER
g R17 | 0201-1821 1.8K SR 1/4W AIRCO SPEER
L .
REVISED 9/20/72 page 2 of 4
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41030-01 -
SPEAKER AMPLIFIER PARTS LIST
PEF, RA ) .
Sn. STOCK uﬁsgzn NESCRIPTINH OTY. | MFG. ND. & NAME Siﬁ "
R18 | 0201-1831 18K SR 1/4W AIRCO SPEER
R19 | 0201-2731 27K SR 1/4W AIRCO SPEER
R20 | 0201-1511 150 ohm SR 1/4W AIRCO SPEER
R21 | 0201-1821 1.8K SR 1/4W AIRCO SPEER
&2z { 0202-0471 4.7 onm, 1/zv SC 1/2W AIRCO SPEER
R23 | 0202-0471 4.7 ohm, 1/2W SC 1/2W AIRCO SPEER
R24 | 0201-1021 1K SR 1/4W AIRCO SPEER )
R25 | 0201-1831 . 18K SR 1/4W AIRCO SPEER
R26 | 0201-1811 180 ohm SR 1/4W AIRCO SPEER
R27 | 0201-1021 1K SR 1/4W AIRCO SPEER
“R28 { 0201-5621 5.6K SR 1/4W AIRCO SPEER
R29 | 0201-5611 560 ohm SR 1/4W AIRCO SPEER
R30 | 0201-4721 4.7K SR 1/4W AIRCO SPEER
R31 | 0201-4731 47K SR 1/4W AIRCO SPEER
R32 | 0201-2221 2,2K SR 1/4W AIRCO SPEER
R33 }| 0201-1021 1K SR 1/4W AIRCO SPEER
R34 | 0201-1831 18K SR 1/4W AIRCO SPEER
R35 | 0201-1011 100 ohm SR 1/4W AIRCO SPEER
R36 | 0201-1011 100 ohm SR 1/4W AIRCO SPEER
R37 | 0201-1541 150K SR 1/4W AIRCO SPEER
R38 0201-1541 150K SR 1/4W AIRCO SPEER
"R39 | 0201-4731 47K SR 1/4W AIRCO SPEER
R40O 0201-1021 1K : SR 1/4W AIRCO SPEER
R4L 0202-0471 4.7 ohm, 1/2W scC 1/2W AIRCO SPEER
R42 | 0201-2231 22K SR 1/4W AIRCO SPEER
SEMICONDUCTOR DEVICE: Diode 3
CR1 { 0302-0002 IN4148
CR2 | 0302-0002 IN4148
CR3 | 0302-0002 1N4148
o _ TRANSISTOR: 11
e Q1 0340-0008 T Type 2N2222
o ,
L
REVISED 9/20/72 page 3 of 4

Supersedes P/L - 7/18/72




RAVE CTRONICS CORPORATION
41030~
SPEAKER AMPLIFIER » PARTS LIST
PEF. RAVEN - : FSN or
ne. | sTock NumBER NESCRIPTINN OTY. | MFG. NO. & NAME JAN NO .
Q2 0340-0008 Type 2N2222
Q3 0340-0008 Type 2N2222
Q4 0340-0008 Type 2N2222
Q5 0340-0003 Type 40347
Q6 0340-0003 Type 40347
Q7 0340-0008 Type 2N2222
08 0341-0008 Type 2N2907
Q9 0340-0008 Type 2N2222 .
Q10 | 0348-0002 Type 2N4851
Ql1 0348-0002 Type 2N4851
0607-0103 PAD: Transistor 2 |MP-34095-1 FORAKER
0513-0004 'HEAT SINK: : | 2 |NF 207 WAKEFIELD
PTRANSFORMER: i ’ 12 :
Tl 0441-0032 600 ohm, impedance 124-5 ADC
72 0441-0032 600 ohm, impedance 124-5 ADC
0612-0104 TERMINAL: Swage 16 |2000C-1 USECO
0510-0012 CONNECTOR: 18 pin ' 1 {133-018-43 AMPHENOL
1410-1300 BOARD, P.C.: 1 \
i
X
[N
L _ 4
REVISED 9/20/72 ‘ : page 4 of 4
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1 each 2N2222 -

1 each 40347
1 each 2N2907
1 each 2N4851
1 each 1N4148
1 each Lamp

=

FIRE UP SPARES LIST

41030-01

RAVEN STOCK NUMBER
0340-0008
0340-0003
0341-0008
0348-0002
0302-0002
0502-0804
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RAVEN ELECTRONICS CORPORATION

TEST PROCEDURE
41030-01 SPEAKER AMPLIFIER

GENERAL

Complete the Test Data Card as required for the
procedure, If difficulties are encountered, refer to
the troubleshooting procedure for this module,
TEST EQUIPMENT REQUIRED

24V DC POWER SUPPLY
AC VOLTMETER/DISTORTION ANALYZER H.P. 331A or equivalent

- SIGNAL GENERATOR H.P. 650A or equivalent

VTVM " Triplett 850 or equivaleht
ADC PLUG (HANDSET)
HANDSET Raven 5505-0101

TEST EQUIPMENT
3.1 Set up the test equipment as shown on Figure 1.

3.2 Connect the Power Supply minus (~) lead to pins V and
A; the plus lead (+) to pins B and U. Using the VTVM,
set power supply voltage to  -24V DC.

3.3 Connect the Signal Generator across pins M and P.
Set the generator frequency to 1 KHz and the level
to 0 dBm. -

RECEIVE TESTS

4.1 An audible tone should now be coming from the speaker.
Vary the Volume ContrQl. The speaker output level
must vary. .

4.2 Plug in a handset. The 1 KHz tone must be present in
the earpiece. Vary the Volume Control. The level
of the tone must vary. Speaker level must be muted.
Press the hook switch down; the speaker level should now
be on and the handset receiver muted. Disconnect the handset.

4.3 Connect the AC VM/DA across the speaker. Record the
voltage reading. This must exceed 2.8 but not greater
than 3.2 volts RMS with R41l (volume) maximum clockwise.

41030-01 136
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4.4 Connect the AC VM/DA, common to pin R. Signal lead to
pin K. Record the output level. This must exceed
-2 dBm. Disconnect the Signal Generator.

4.5 Connect pin S to pin R. The alert lamp must illuminate
and the call alert tones must be present.

4.6 This completes the receive section of this test
procedure.

TRANSMIT TESTS

5.1 Connect a 75 ohm resistor across terminals E2 and E4.
Connect the 600 ohm Signal Generator in series with a

560 ohm resistor and ‘a 1 uf (non polarized) capacitor to

E2. The common of the Signal Generator should be connected

to E4. With the AC VM/DA, measure across the 75 ohm resis-

tor (common to E4) and set the Signal Generator at 1 KHz for

a -20 dBm voltage reading on the AC VM/DA.

5.2 Connect the AC VM/DA across pins C and E, and terminate
pins € and E with 600 ohms. Adjust pot R2 for a reading
of -20 d4Bm. ' .

5.3 With the AC VM/DA measure across terminals E7 (Signal)
and E4 (Common). The reading should be -35, +3 dB.

This checks the sidetone amplifier Q4. Remove the Signal

Generator and the 75 ohm resistor. :

5.4 Plug a handset into the telephone jack. Connect the

AC VM/DA to pins C and E (already terminated with 600
ohms). Blow into the transmitter of the handset. A reading
of -10 to 0 dBm should be observed.

5.5 Press the hook switch down. Measure the output noise
level on pins C and E. The noise must be less than

-60 dBm. Remove the handset.

5.6 Connect the Signal Generator to pin'f and the common
to pin B. Set Signal Generator to 1 KHz and adjust

the output level for 0 dBm. The voltage output on pins

C and E must be greater than -3 dBm. Adjust Signal

Generator output for a reading of 0 dBm on the AC VM/DA.

5.7 Vaiy the Signal Generator frequency from 300 to 3000 Hz.
From the 1 KHz reference, the frequency response. must
be less than tl 4B variation.

41030-01
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5.8 With the Signal Generator at 1 KHz, terminate pins
€ and E, with an additional 600 ohm 1% resxstor. The
reading on the AC VM/DA must drop 3.5, $0.2 d4B.
5.9 This completes the transmit tests of this module .
6.0 TEST COMPLETION

Turn off Modulé;and disconnect all Test Equipment.
Stamp Module and Tejt Data Card with your stamp.

7.0 Q. A, ACCEPTA&CE
7.1 Verify that test results are within specifications.
7.2 Verify that Testlbata Card is properly filled out.
7.3 Re-inspect Module per established criteria.

7.4 Stamp Module and Test Data Card with "ACCEPTED" stamp.

41030-01
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41022 DUAL PCWER SUPPLY ' ”

UNIT DESCRIPTION

!wm”iwu
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1. REFERENCE

410-1220 41022 Dual PowerkSupply Schematic

2. GENERAL

The Raven Model 41022 Dual Power Supply provides regulated
-48VDC and -~-24VDC outputs from an AC input of 115 or 220VAC,

50 or 60Hz. The -48VDC output is capable of supplying 2A.,
while the -24VDC output can source up to 4A., Power indica-
tions are provided on each output and both outputs have
foldback current limiting protection circuitry.d4 STRAP GPTION
PERMITS OPERRATION FROM 5STATION -~ 48 VDC FACILITIES.

3. SPECIFICATIONS
-48vDe (5TRAP OPTION)
. Input Voltage ' 115 or 220VAC, 50 or 60Hz
Output Voltages -48VDC, adjustable
-24VDC, adjustable
Output Current 2A @ —-48VDC
4A @ -24VDC
Qutput Ripple <75mV (Full Load)
i. THEORY OF CPERATION

Power imput to the 41022 is derived from either a 120VAC
or 220VAC 50/60Hz source.

4.1 The AC input is applied to pins V and Z with the external
ground connected to pin X. The input voltage compietes
the circuit through fuse Fl and power switch S1 to the
primary of transformer T1l. Tl steps down the incoming
J20VAC or 220VAC to a nominal 24VAC in each secondary.

The 24VAC of each secondary is full wave rectified by a
separate silicon bridge rectifier (RT-1 and RT-2),pro-
ducing unregulated DC voltages cf about =34 volts each.

Cl and C2 provide ripple filtering for the two unregulated
DC voltages. The unregulated DC voltage produced by

RT~1 is applied to the emitter cof the series pass transistor
Ql, the input to the -24VDC regulator. The unregulated

RAVEN ELECTRONICS CORP. o e Ao Dt
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DC voltage produced by RT-2 is placed in series with
that produced by RT-1 (For a total unregulated voltage
of -68VDC) and applied to the emitter of series pass
transistor Q2, the input to the =-48VDC regulator.

UNIT DESCRIPTION

4.2 —-24VDC REGULATOR

Q9 provides the necessary current drive to the series
pass transistor Q1 from the rest of the regulator
c1rcu1try.

Q7, R23, R19 comprise the current limiting circuitry
of the regulator. The current through R23 is sensed
by Q7 and causes the output voltage to "foldback"
when the output current attempts to exceed approxi-
mately 4.0 amperes.

05, Q3 and associated components comprise a voltage -
sensing error amplifier which compares the output
voltage to that of the stable voltage reference from
CR1 (a 10V Zener diode). The error amplifier output
causes the Q9, Ql transistor pair to increase or de-
crease the output voltage as necessary to maintain
the output at a constant voltage level. The -20VDC
may be monitored at the front panel test point and
adjusted by potentiometer R1l, accessible through the
front panel.

An LED (CR3) at the front panel indicates the presence
.0f -24VDC.

4.3 -48VDC REGULATOR

The circuitry of the -48VDC regulator operates in

an identical manner to that of the ~24VDC regulator.
The -48VDC may be monitored at it's front panel test
point and adjusted through the front panel by R2. An
LED (CR4) at the front panel indicates the presence
of -48VDC.

TECHNICAL PUBLICATIONS DEPT.
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”VTW“WWM’ ”m RAVEN ELECTRONICS CORP,
‘ ' L 395 FREEPORT BLVD., SUITE 12
m” | D B SPARKS, NEVADA 89431
“l”lmnmﬂin‘xllliﬂ (708) 368-3700
4 41022 410-1220
ASSEMBLY NUMBER 4410-0220 TITLE. pUAT, POWER SUPPLY DWG. REF:
RAVEN FSN or JAN
SF . ION - TY.|MFG. NO. & NAME
REFERENCE NO. | . ~LF0 DESCRIPTION Q NO.
CAPACITOR, Fixed; 8
cl,2 0102-0045 Electrolytic, 2700uf 40V 2
c3 0102-0034 " , 1100uf 50V 1
ca 0102-0042 , 1000uf 75V 1
C5,6 0102-0016 , 1ouf 2
c7,8 0104~0015 | Mylar, .00luf 2
RESISTOR, Fixed; Composition
%W, 5% unless otherwise specified | 24
R1,2 0234-0035 |Pot, Cermet 1K ohm 2
R3 0206-2421 2.4K 1
R4,9,18 0206-4721 | 4.7K 3
R5,15, 16 0206=1221 1.2K 3
R6 . 0206-1821 1.8K 1
R7,8,17 0206~2721 | 2.7K 3
R10 0206~-3321 3.3k 1
R20 0206-2731 | 27K 1 h
R11, 12 0206-1031 | 10K 2
R13 0206~2221 2.2X 1
R14 0206-4321 | 4.3% 1
R21 0296-1511 | 150 ohm 1
R23 0204-0024 | .249 ohm, 10W 1
‘R24 0204-0025 499 ohm, 10W 1
R22 0206-2211 | 220 ohm 1
R18 0206-6821 6.8K 1l
SEMICONDUCTOR DEVICE:
CR1 0303-0009 | Diode, Zener 10V 1 | IN5240
CR2 0303-0015 " " 24V 1l 1N4749
- CR3,4 0304-0002 ", Light Emitting 2 Dialight
i
[ 1 T
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RAVEN ELECTRONICS CORP,

.

9V 1

Mounting Clip

o . 395 FREEPORT BLVD,, SUITE 12
HH a SPARKS, NEVADA 89431
et t70R) 3BR-3700 .
41022 .
ASSEMBLY NUMBER 4410-0220 TITLE poyer Supply DWG., REF: 410-1220
RAVEN ' : FSN or JAN
NO. ° TY: MFG. NO. & NAME .
REFERENCE STOCK NO. DESCRIPTION Q NO.
RT-1,2 0301-0004 Diode, Bridge 2 MDA-960~-3
Ql 0346-0001 Transistor, NPN 1 2N3055
Q2 0346~-0004 " " 1 2N6254
03,4,5,6,7,9 0341-0011 " ; PNP 6 2N4033
08,10 0341-0009 " " 2 MM4002
sl 0501-0110 Switch, SPDT 1l JBT T02-123
Tl 0440-0026 Transformer 1 23v3i92
F1 0504-0113 | Fuse, 2% Amp slow blow 1
‘ 0504-0202 | Fuse holder 1
0608-0208 Test Points, P.C. Mount 3 H,H Smith 63-3009
0608-0301 Bushing, white 2
0612-0104 Terminals 22
0510-0017 | Connector, 22 Pin 1 | Amphenol 133-022-1:
/ 1410-3220 | Front Panel 1 | Raven
0513-0004 Heat Sink 2 Wakefield 207AB
0513-0009 " " 1 Aham 5053-3
0607-0103 Transistor Pad 8
1405-2160 Handle 2 Raven ' .
1410~2670 XFMR Mount 1l Raven
1410-2680 Angle Guide 1 Raven
1410-2690 1 Raven
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41022 REGULATED POWER SUPPLY ‘

sST PROCEDURE : -
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REFERENCES

41022 Regulated Power Supply Unit Description
410-1220 Regulated Power Supply Schematic

GENERAL

Complete the Test Data Card for this procedure as required
for each step. Do not change settings until instructed to
do so. WARNING: Practice extreme caytion when taking
measurements or probing in or around the unit as hazardous
voltages may exist in certain areas of the board.

TEST EQUIPMENT REQUIRED

Multimeter

Ammeter

Oscilloscope

120/220 Transformer (For 220 Model only)
120V Variac

35 ohm, 25W Potentiometer Load Resistor
-44V to -56V DC Power Supply (optional).
INITIAL TEST SET UP

The strap between terminals 9 and 10 is installed for normal
AC operation; the strap is removed for DC primary input on
pins N and P.

For 120V AC operation, use clip leads to connect the trans-
former as follows:

A. Input leads to terminals 1 and 4.

B.  Terminals 1 and 2 strapped together.

C.  Terminals 3 and 4 strapped together.

120V AC OPERATION _ ‘ .

Connect pins V and Z to the output of the Variac. Connect
the Variac input to a 120V AC. Turn switch S1 on the
41022 to "ON". Connect a DC Voltmeter to pins J & D.
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Read. veoeuveee ceeecsenacsaans e trasareetesrenn -24VDC
Adjust R1 on the 41022 to comply with this reading
if required.

41222 REGULATED POWER SUPPLY | iwmmmm”wmm‘w

4.1.2 Connect the oscilloscope and the 35 ohm load poten-
tiometer to pins J and D. Adjust the Variac so that
the AC input to the 41022 module varies from 108VAC
to 132VAC. The reading on the DC voltmeter should

no& vary more than.......... mrsessnsessrssnsses 2. 7VDC
The ripple observed on the oscilloscope should
NOt @XCeed. st o vvvessesnsossssoossnnsesosesanssc ..50mv P-P
4.1.3 Connect the 35 ohm 25 watt potentiometer in series with 7V DC
the Ammeter. Adjust the potentiometer for maximum
resistance. Connect the potentiometer/Ammeter series
combination to pins J and D.
Read on the DC Voltmeter....... ceees s s nee—24VDC *.,7VDC
The DC Ammeter should read............. e ' 650ma * 60ma —

4.1.4 Adjust the potentiometer to the position where tHe ocutput
voltage begins to drop. The Ammeter should
read approximately.....eceeevua coeer s cre e 4.0A

4.1.5 Connect a DC Voltmeter to pins A and D.
Read....... T veeseesanaaess.—48VDC
Adjust R2 on the 41022 to comply with this
reading if required.

4.1.6 Connect the oscilloscope and the 35 ohm load pot-
entiometer to pins A and D. Adjust the variac so
that. the AC input to the 41022 module varies from
108VAC to 132VAC. The reading on the DC Voltmeter

should not vary more than ,...........cc00.0. .+.7VDC
The ripple observed on the oscilloscope should
not exceed. svovrecrevnocnocse cecsscsssceasssssolmv P-P

4.1.7 Connect the 35 ohm 25 watt potentiometer in series
with the Ammeter. Adjust the potentiometer for
maximum resistance. Connect the Potentiometer/Ammeter
series combination to pins A and D.
Read on the DC Voltmeter...icseeacoveasen ee...~48VDC *.7VDC

The DC Ammeter should read........ cee s ceesel.4A *,1A

TECHNICAL PUBLICATIONS DEPT.
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4.3.5

4.3.6

41022 REGULATED POWER SUPPLY []”””m
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Connect the 35 ohm 25 watt potentiometer in series with
the Ammeter. Adjust the potentiometer for maximum
resistance. Connect the potentiometer/Ammeter series
combination to pins J and D.

Read on the DC VOLBMELer...ceeeeeeeneceresass. ~24VDC £.7VDC
The DC Ammeter should read...eeecescocscsscsssse 650ma * 60ma

Adjust the potentiometer to the position where the output
voltage begins to drop. The Ammeter should
read approxXimately...c.eceecceironesannes ceses- 4.0A

Disconnect all test equipment. Stamp the module and
module Test Data Card with the Test Stamp.

TECHNICAL PUBLICATIONS DEPT.
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?EST DATA CARD

41022 REGULATED POWER SUPPLY . WORK ORDER NO.
SERIATL NO.
DATE

TEST PROCEDURE RESULTS

4.3
4.3 .
| 4.3.5 Dcorlfllf,ut
4.1.1. 4.3
4.1.2.
4.1.3.
4.1.4.
4.1.5.
4.1.6.
4.1.7.
4.1.8.
. 2. {
2.2

4.3.0. (TEST STAMP)
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TEST PROCEDURE
41010-97 LOCAL ORDER WIRE

1.0 GENERAL

Complete the Test Data Card as required for each step
of this procedure. Follow the procedure carefully. DO NOT
CHANGE -ANY SETTING UNTIL INSTRUCTED TO DO SO. 1If difficultlies
are encountered, refer to the Troubleshooting Procedure
for the Local Order Wire and the Modules. "

‘2.0 TEST EQUIPMENT REQUIRED

SIGNAL GEMNERATOR H.P. 650A or eqgqu.valent
AC VOLTMETER/DISTORTION ANALYZER H.P. 331A or equivalent
VTVM Triplett 850 or ejuivalent

3 each, 600 ohm RESISTORS
3.0 MODULES REQUIRED

3.1 Pretested modules are reguired to perform this test.
The modules requlred are:

41030-01 . Speaker Amplifier

- 41029~-01 Power Supply
41063 =-02 E & M Tone Transmitter and Receiver
40472-03/41072-03 Dual Amplifier (2 each)
40455-03/41055-03 4W/4W Bridge (9 4B pads in)

5505~0101 Handset
4.0 TEST EQUIPMENT SETUP '

Set.up the test equipment as shown in Figure 1.
5.0 BASIC LOCAL ORDER WIRﬁ TESTS -~ RECEIVE DIRECTION

5.1 On the 41029-01 Module, strap terminals E13 to E1S5 and

E17 to E15. Plug the Power Supply 4102%-01 inteo the
appropriate slot. (Refer to the assembly drawing)}. Plug
the shelf power cord into a 110 V AC outlet.

5.2 Turn the Power Supply "on". Using the -VTVM, monitor the
test points on the front panel of the Power Supply.
- Voltage must be -24 V DC. Adjust the power supply regulator if
it is not. -

41010-97 -1- :
8/1/72 157
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5.3 Plug in the 41030-01 Speaker Amplifier. Plug in a handset
tc the front panel jacks and place the handset "on hook".
Plug in the 41063-02 Module in its proper location.

5.4 Connect the Signal Generator across the #1 600 ohm INPUT

terminals. Set the generator frequency to 1 KHz and the
level to 0 dBm. This must be audible from the speaker. Vary
the volume control; speaker level must vary.

5.5 Lift the handset, speaker must now be muted and the tone
present in the earpiece. Replace the handset on the
hook switch. :

5.6 Increase the Signal Generator frequency to 2600 Hz. The
CALL ALERT must now be operating and the lamp illuminated

on the front of the speaker amplifier. Disconnect the

Signal Generator. SR

- BASIC LOCAL ORDER WIRE- TESTS - TRANSMIT DIRECTION

6.1 Connect the AC VM/DA to the TBl—4 and 6 (#l OUTPUT).

4 Terminate with 600 chms. Press the CALL BUTTON on the
front of the 41063~ Module. Adjust the 41063 level for a reading
of -9 dBm on the AC VM/Da.  -Release the butten.

6.2 Lift the handset from the hookswitch and talk into it

in a normal tone of vecice. Sidetone must be present
in the earpiece. The AC VM/DA shall be indicating the output
level -which must be between 0 and =16 dB. Replace the handset.
Remove termination across TBl- 4 and 6 (#1 OUTPUT).

HYBRID ASSEMBLY TESTS

7.1 Plug in both 43077 -03 Modules and the 41055 - 03 Module.

_ Connect the Signal Generator across TBl-7 and 8 (#2 INPUT).
Terminate across TB2-1 and 2 (#3 INPUT), and 7 and 8 (#4INPUT)
with 600 ohm €erminations. Set the Signal Generator frequency

"to 1 KHz. Connect the AC VM/DA across TBl-l and 3 (#1 INPUT).

7.2 Adjust the "A GAIN ADJ" of the 41072 in J4 to
provide a 0 dBm reading on the AC VM/DA, The tone must
now be present from the speaker. .- . -

7.3 Connect the AC VM/DA and terminate in 600 chms across
" TB1-9 and 10 (#2 OUTPUT). The output Jevel must be
less than -50 dBm. }

41010-97 -2- : -
8/1/72 158
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7.4 Connect the AC VM/DA and terminate in 600 ohms across
TB2-3 and 4 (£#3 OUTPUT). Adjust the "A GAIN ADJUST"
of the 41072. in J6 for a 0 4dBm reading. V

7.5 Connect the AC VM/DA and termination across TR2-9 and 10
(#4 OUTPUT). Adjust the "B GAIN ADJUST" for a 0 dBm

reading.

~7.6 Connect the Signal Generator to TB2-1 and 2 (#3 INPUT).
Remove the termination from these pins and place across
TB1-7 and 8 (#2INPUT).

7.7 Conneét the AC VM/SA and terminations aeross TB1-9 and 10
(£2 QUTPUT). Adjust the "B GAIN ADJUST" of the 41072
in J4 for an 0 dBm reading.

7.8 Connect the AC VM/DA and termination across TB2-3 and 4
(#3 OUTPUT). The output level must be less than
-50 dBm. .

7.9 Connect the Signal Generator across TE2-7 and 8 (#4 INPUT).
Remove the termination from these pins and connect it
. across TB2~1 and2 (#3 INPUT). A O dBm, *.5 dBm reading must be
- - -~present on the AC VM/DA. . - -

7.10 Connect the AC VM/DA and termination across TB2-9 and 10
(#4 OUTPUT). The reading must be less than ~50 dBm.

7.1 Press the CALL BUTTON on the 41063. The AC VM/DA must
read 0 dBPm,:.5 4Bm. .

8.0 TEST COMPLETION
8.1 This completes the tests of the Local Order Wire.
Disconnect all test equipment-and remove the 41072-03
Modules and the 41055 -03 Module from the shelf. The other modules
‘remain as part of the Local Order Wire Shelf. : '
8.2 1Install the blank which covers J4, J5 AND J6. |

‘8.3 Place your test stamp below the left side of the serial
number tag.

8.0 Q. A. ACCEPTANCE

9.1 Verify that test results are within specifications.

41010-97 3=
8/1/72 '
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RAVEN ELECTRONICS CORPORATION

9.2 Verify that Test Data Card is properly filled out.’
9.3 Re~inspect Shelf per established criteria. .

9.4 Stamp Shelf (below the right side of the serial number
tag), and the Test Data Card with "ACCEPTED" Stamp.

41010-97 -4~
8/1/72
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INSTALLATION

The Local Orderwire Shelf is prewired for all intermnal

connections, including the optional Modules (. 41072-03 Dual
Amplifier and 41055-03 4W/4W Bridge). Accessible connections
for external equipment are available on the Terminal Boards
on the back panel of the shelf.

1.

Without the optional Modules inserted, the Input and Cutputs
are connected to the shelf as follows:

a. 600 ohm Input - TBl pins 1 and 3

b. 150 ohm Input - TBlL pins 2 and 3

c. 600 ohm Output - TEl pins 4 and 6
.d. 150 ohm Qutput - TBl pins S

and 6

When the 41072-03 Dual Amplifier Modules and the 41055-03
4W/4W Bridge Module .are installed, the #1 Input connection
is not used; the input to the Speaker Amplifier is derived
from the 41072-03 Module inserted in J4. A combination of
other inputs and outputs can be utilized,

When the 41055-03 Bridge Module is installed, IT IS NECESSARY
TO TERMINATE ALL UNUSED INPUTS AND OUTPUTS WITH 600 OHMS.

Insure all Modules are secure prior to plugging the shelf
into an AC outlet, Once all Modules are secure, plug power
cord into a 110V AC convenience outlet and turn the Power
Switch "on".

Check the Power Supply output voltage; and adjust levels as
required for system operation.

RAVEN ELECTRONICS CORP Isstucas, LBHCATONS, . P81
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POWER SUPPLY
41029-01 MODULE

1. APPLICATION

The 41029 Power Supply Module is designed to convert
incoming AC voltage (120/220 VAC) into regulated DC voltage
for distribution of input voltages to power Raven 410 shelf
assemblies.

2. SPECIFICATIONS

Input Voltage: 120 or 220 V AC, $10%, single
phase, 47 to 63 Hz, 96 volt
Amps maximum

Output Voltage: : -24V DC *1V, adjustable; 1.53,
maximum
Output Voltage Regulation: +3% for +10% line regulation;
» no load to full load
Output Current Limiting: 1.5A, minimum

3. THEORY OF OPERATION

3.1 The Module front panel contains a fuse, power switch,
indicator lamp and test points (for monitoring the output
voltage) .

3.2 A split-winding primary transformer is used in the Module
to achieve the 120/220 VAC input capability. The use of a

bridge rectifier with a capacitive input filter converts the

AC to a useable DC voltage. The Module uses a feedback type

regulator for voltage regulation and incorporates a foldback

current limiting feature to limit the maximum output current.

3.3 Refer to Schematic 410-1290.

3.4 When 120V AC is used ‘as the input voltage, it is applied to
pins L and N; passes through the Module to Terminal E20 of
the Voltage Regulator board. From terminal E20, the voltage
goes through the Power Switch (S1l) and the fuse (Fl) to the
power transformer, Tl. The two sections on the primary are
connected in parallel for 120V AC operation. See Note 1 on

RAVEN ELECTRONICS CORP IESHRMcAL. .RUBHICATIONS, .. .R54%
41029-01 ) 6
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3.5 For 220V AC operation, terminals E15 and El17 are jumpered.
The 220V AC input voltage is applied to pins L and N and
pins K and P; passes through the Module to Terminal E20 of the
Voltage Regulator beocard and on through the switch and fuse to
the transformer. The two sections on the primary of the power
transformer (T1l) are connected in series for 220V AC operation.

3.6 The secondary of the Power Transformer (Tl) is connected to
terminals El and E8 on the Rectifier Board (1410-2990).
The Rectifier Board contains the bridge rectifier CR1 through
- CR4 and makes connections to the filter capacitor, C5.

3.7 CR1l through CR4 rectify the incoming sinewave from the

secondary of Tl and present a 4-way rectified AC signal
to the filter capacitor. C5 filters the signal and its®
outputs are taken from terminals E3 and E6 of the Rectifier =
Board and presented to' terminals E10 (-) and E9 (+) on the
Voltage Regulator (1410-1202).

3.8 The Minus lead from the filter capacitor is tied to
terminal E10 which is connected to the emitter of Q5
(the external series pass transistor). Base current of Q5
re~enters the Regulator Board via pin H to the collector
of transistor Ql. The collector of the external transistor
(Q5) is connected to pins C and D. It can be seen that the
unregulated input power arriving at terminal E10 will become a
regulated output at pins A and B.

3.9 Resistors R9, R10 and Rll provide a voltage divider sampling

network. This sampling voltage is presented to the emitter
of transistor Q4. Transistor Q4 operates as a grounded base
stage and amplifies the signal. The signal output is taken from
the collector of Q4 and applied to the base of transistor Q2.

3.10 Transistor Q2 amplifies the signal and presents it to the
' base of Q1. Transistor Q1 then drives Q5.

3.11 The zener diode VRl is the voltage reference for the
regulator. Resistors R6 and R7 constitute a voltage
divider and provide the proper bias voltage for transistor Q4.
Resistor R10 (adjustable) is used to set the output voltage of
" the Regulator Board. )

3.12 Capacitor C3 bypasses resistor R9 so that AC signals on
the output are presented directly to the emitter of Q4. C4
filters the output and provides a low output impedance.

RAVEN ELECTRORIGS GORP IECAL pusucaTions | pet ‘
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3.13 Resistor R2 is a current sampling resistor. When the
voltage across R2 reaches a pre-determined value

(approximately 1.5A output current) transistor Q3 will turn

"on" causing Q1 to turn "off". Ql in turn, turns Q5 "off".

The voltage required to turn Q3 on is less when the output is

short circuited than it is when the output is normally function-

ing, therefore, we have foldback current limiting i.e. short-

circuited output current is less than normal operating‘current.

'3.14 cCapacitor C1 bypasses the collector to base of tran31stor
Q2 at high frequencies preventing high fregquency
; oscillation.

3.15 Resistor R12 limits the current to the Test Points pre-
venting accidental shorting out of the regulator.

4. MAINTENANCE AND ADJUSTMENTS

4.1 Check notes 1 and 2 on Schematic 410-1290. Insure that
the Regulator is strapped for the correct input power.
ALL UNITS ARE STRAPPED AT THE FACTORY FOR 120V AC OPERATION.

4.2 Adjustments of the Module is limited to the adjusting of
R10 for correct output voltage. This resistor is preset
at the factory. :

4.3 Troubleshooting.

4.3.1 Troubleshooting will be the process of checking
AC and DC voltage levels as shown on Schematic
410-1290 and isolating the trouble to a faulty stage.

4.3.2 Ohmic and voltage checks should be used to isolate
the trouble to the faulty component.

4.3.3 The foldback current limiting feature may be

checked by terminating the output with successively
smaller resistors until the load current exceeds 1.5 Amps.
(The current limiting should initially start at a load
current of approximately 1.8 Amps).

5. PARTS LIST
The following parts list contains all parts associated with

the 41029-01 Power Supply. Unless otherwise specified, part
numbers- are Raven Electronics Corporation part numbers.

RAVEN ELECTRONICS CORP Zesaial.. JEHCALONS,. o0 2551
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6. REFERENCE DIAGRAMS

, 41029-01 POWER SUPPLY, Schematic Diagram 410-1290 dated
7/12/72.

RAVEN ELECTRONIGS [}URP T AL e At vana .?.E‘QE
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41029-01
POWER SUPPLY PARTS LIST
REF, RAVEN FSN or JAN
NO. STOCK NO. DESCRIPTION QTY.| MFG. NO. & NAME NO,
4410-0290 A. C. POWER SUPPLY ASSEMBLY DWG REF 410-029, 3/22/?2
1410-2320 CHASSIS
1410-3291 PANEL 1l
. 0604-0501 Captive Screw Set, 6-32 2
Sl 0501-0104 Switch, SPST 1l CK7101P
DSl 0502-0804 Lamp, 28V 1
0502-6007 Clip, Lamp 1 lle6a DRAKE
0502-6006 Socket, Lamp 1l 300-058 DRAKE
Fl 0504-0107 Fuse, 1A MDL 1
0504-0202 Fuseholder 1 342012 LITTLEFUSE
0608-0201 Test Point White 1 SKT10W  SEALECTRO
0608-0202 Test Point Black 1 |SKT10B SEALECTRO
0608-0301 Bushing -1 B1473W SEALECTRO
0440-0023 TRANSFORMER 1l TC1129 AMERICAN TRANSFORMER
0102~0007 CAPACITOR, 8400 uf, 40V 1l 36D842G040BB2A SPRA{UE
0603-~0302 Clamp, Capacitor 1l |cMC-32 SPRAGUE
4410-1990 RECTIFIER P.C. BOARD 1 DWG REF 410-1290, 7/12/72 REV D
Consisting of: _
0301-0003 Bridge Rectifier 1l |MDA-960-1 MOTOROLA
0612-0104 Terminal Swage 8 12000C-1 USECO
1410-2350 P. C. BOARD SUPPORT
4410-1202 A. C. POWER SUPPLY REGULATOR 1l DWG REF 410-1290, 7Y12/72 REV D
Consisting of:
[
7]
00
_— — -——
REVISED 9, _./72
Superseses P/L - 7/10/72




RAVEN .ECTRONICS CORPORATION

41029-01

POWER SUPPLY PARTS LIST

REF, RAVEN FSN or JAN

NO. STOCK NO, DESCRIPTION QTY, | MFG. NO. & NAME NO.

CAPACITOR: Fixed; 3 :

Cl 0101-0011 Mica, 100 pf CD10ED101KO03 CDE

(o] 0102-0016 Tantalum, 10 uf, 20V K10C20K KEMET

C3 NOT USED '

C4 0102~-0034 Electrolytic, 1100 uf, 50V 39D118G050HP4
RESISTOR: Composition; fixed; 1/4W 12
10%, unless otherwise specified

Rl 0201-2721 2.7K SR 1/4W AIRCO SPEER

R2 0204-0004 1 ohm, 3W, 5% 242E1R0S SPRAGUE

R3 0201-2221 2.2K ' SR 1/4W AIRCO SPEER

R4® Factory Selected Value

R5 0206-4721 4.7K, 5% SR 1/4W AIRCO SPEER

R6 0201-~1221 1.2K SR 1/4W AIRCO SPEER

RrR7 0201-2721 2.7K SR 1/4W AIRCO SPEER

R8 0201-1031 10K SR 1/4W AIRCO SPEER

RY 0201-4721 4.7K SR 1/4W AIRCO SPEER \

R10 0234-0011 POT., Cermet, 1K 3359-W~-1-~102 BOURNS ‘

R1ll 0201~-1221 1.2K . SR 1/4W AIRCO SPEER

R12 0202-1021 1K, 1/2vW, 10% SC 1/2W AIRCO SPEER
SEMICONDUCTOR: Diode; 1

VR1 0303~-0009 1N5240 Zener
TRANSISTOR: 4

01 0341-0007 ~Type 2N4037 :

Q2 0341-0008 Type 2N2907

Q3 0341-0008 Type 2N2907

04 0341-0008 Type 2N2907

0510~0012 CONNECTOR: 18 pin 1l 133-018-43 AMPHENOL
:; 0612-0104 TERMINAL: Swage 18 {2000C~1 USECO
© 2

REVISED 9/3@72

Supersedes

L - 7/10/72

page 2 of 3




RAVEN ELECTRONICS CORPORATION

41029-01 ]
POWER SUPPLY PARTS LIST
REF. RAVEN ) ) FSN or JAN
NO.| STOCK NO. DESCRIPTION QTY,! MFG, NO, & NAME NO.
0513~0004 HEAT SINK: 1 NF-207 WAKEFIELD
1410-1202 BOARD, P.C.:? 1
1] \\
- «
q /
Q . )

REVISED 9/22/72
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FIRE UP SPARES LIST

41029-01

2N 3055
2N4037
2N2907
2N2222
IN4148
1A Fuse
Lamp
IN5232

Raven Stock Numberx
0346-0001
0341-0007
0341-0008
0340-0008
0302-0002
0504-0107
0502-0804
0303-0005

TECHNICAL PUBLICATIONS DEPT

B84 PRNEPORT BLVD. BPARKE NEVADA 88431

171




RAVEN ELECTRONICS CORPORATION

TEST PROCEDURE
41029-01 -24V DC POWER SUPPLY

1.0 GENERAL

Follow this test procedure carefully, completing the Test
Data Card as necessary. If difficulties are encountered, refer
to the Troubleshooting Procedure for this Module.

WARNING: DURING THESE TESTS, VOLTAGES OF 110/220 VAC

ARE PRESENT. FOLLOW SAFETY PRACTICES CAREFULLY WHEN PERFORMING
THESE TESTS.

2.0 TEST EQUIPMENT REQUIRED

OSCILLOSCOPE H.P. 130C or equivalent
AC/DC VTVM Triplett 850 or equivalent
120V VARIAC

LOAD RESISTORS,15 ohm 50W, 48 ohm 20 watt

SHELF Raven 410

EXTENDER BOARD Raven 404-165

120-220 TRANSFORMER

NOTE: If this Module is not tested with a Shelf Assembly
wired for the 41029 Module, a power cord and a 2N3055 (Ql Shelf)
transistor will be required (See Drawing 410-1290).

3.0 TEST EQUIPMENT SET UP

Connect Test Equipment as shown in Figure 1. DO NOT TURN
VARIAC "ON" UNTIL INSTRUCTED TO DO SO.

4.0 POWER SUPPLY TESTS

4.1 Strap terminals El13 to E15 and E17 to E19 for 120V AC
operation.

4.2 Connect the variac output to pins L and P. (Alternately

plug Module into a 41010-97 Shelf on an extender board.
Plug the Shelf power cord into the variac). Turn on the variac.
Set output to 120V AC using the AC VTVM.

4.3 Connect the DC VIVM probe to the white test point on the
Front Panel and the common lead to the black test point.
Check the switch, fuse and lamp operation. Leave the Module "on".

4.4 Using clip leads connect a 15 ohm, 50 watt resistor across
pins A and V. Adjust R10 until the VTVM indicates —~24V DC.

41029-01 -1- ;:J
8727712 ' | . 172




RAVEN ELECTRONICS CORPORATION

4.5 Connect the oscilloscope probe to pin A. The power supply
ripple must be less than 50 mV peak to peak.

4.6 While observing the VTVM and oscilloscope, adjust the variac

output to 132V AC, then to 108V AC, and back to 115V AC.
The VTVM reading must not vary more than %.7V DC, and the ripple
must not exceed 50 mV peak to peak.

4.7 Connect an additional 48 ohm, 15W resistor across pins A and
V. The VTVM must read less than -22V DC. Remove the 48 ohm
resistor.

4,8 Connect a heavy jumper across the 15 ohm resistor. (Do not
touch this jumper directly to the printed circuit board).

The VTVM reading should drop to 0V. The fuse must not blow.

4,9 Connect VIVM across R2. This voltage must not exceed 1V DC.

4.10 Reconnect DC VTVM to the front panel test points. Remove the
jumper installed in paragraph 4.8. The VTVM should rise to
=24V DC, .7 volt.

4.11 Turn variac "off". Remove straps across E13 to E15 and El17
to E19. Strap E15 to El17 for 220V AC operation.

4.12 Connect the input of a 120 to 220V AC transformer to the
output of the variac. Connect the output of the 120-220V AC
transformer to pins L and P. (Alternately plug module into a

41010-97 shelf on an extender board, Plug the shelf power cord
into the variac).

4.13 Turn variac "on" and set the AC input to the module to 220V AC.
DC VTVM should read =24V, #.7V.

4,14 Adjust variac so that the AC input to the module varies from
198V AC to 242V AC. The DC output voltage must not vary more
than *.7V DC. '
4.15 Turn off variac and disconnect the test equipment and straps.
5.0 TEST COMPLETION
Stamp Module and Test Data Card with your Test Stamp.
6.0 Q.A. ACCEPTANCE |
6.1 Ver%ﬁy that test results are within specifications,

6.2 Verify that Test Data Card is properly filled out.

6.3 Re-inspect Module per established criteria.

41029-01 | : -2-
8/2/72 : 1732




RAVEN ELECTRONICS CORBORATIGHN

6.4 Stamp Module and Test Data Card with "ACCEPTED" Stamp.

41029-01 -3-
8/2/72
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OSCILLOSCOPE
VARIAC (H.P. 130C)
‘ VTVM
O O @) O oo
+
MODULE
UNDER
TEST
(in Shelf)

NOTE: If Shelf is not used; connect
Ql as shown in Drawing 410-1200.

oud

-3
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S.F DETECTOR/S.F.

: ’ DETECTOR AND OSCILLATOR
MODIFIED FOR 2600 Hz 41063-01/02

1. APPLICATION

The 41063-01 version is designed to be the detector for
the Supervision Frequency (S.F.). It may also be used as a
signaling module, The 41063-02 version adds the S,F. QOscil-
lator to the previoul unit sc that the supervisory frequency
signals may be generated as well as received,

2. SPECIFICATIONS

GENERAL:
POWER REQUIREMENTS: . o 41063-01l: 24V DC @ 40 mA
. 41063-02: 24V DC @ 60 ma
TEMPERATURE RANGE: 0% to 50°C
_HUMIDITY RANGE: A : 0% to 95%

S.F. DETECTOR:

INPUT IMPEDANCE: Greater than 20K ohms,

Balanéed'
~ INPUT LEVEL: ’ .Factory set @ -26 dBm,
’ minimum, 600 ohms re-
ference. ‘
BAND PASS: _ +2%, +.5% of center
frequency, «
CENTER FREQUENCY: 2600 Hz
RELAY OUTPUT CONTACTS: Dual form YC", S5A @ 48V DC
TURN ON DELAY FOR
OUTPUT RELAY: Adjustable and strappable;
1/2 sec, minimum, 7 sec.
maximum, :

(AVEN ELECTROUICS CORP ISStgaL. fusucamions . oer
53-01/02 o -1- 2600 Hz MODIFICATION 12/6/73
8/72 o 178
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DETECTOR AND OSCILLATOR

41063-01/02
S.F. OSCILLATOR: ’ B .
OUTPUT IMPEDANCE: 600 ohms, $10%
OUTPUT LEVEL: " Adjustable, maximum of

greater than 0 dBm.

OUTPUT FREQUENCY: 2600 Hz % 13 Hz over
temperature, humidity,
. _ and altitude specifications

SIGNALING CURRENT: 5 mA @ -48V DC

3. THEORY OF OPERATION

3.1 The S.F. Detector contains two main circuits. The first

circuit is the actual detection circuitry for the super-
visory signals; the second is detection circuitry to detect the
-presence of voice or of voice frequency signals:

3.2 Refer to Schematic 410-1630. All input signals enter the

Module on pins L and K. These signals are presented to the
primary of transformer T1 and transferred to the secondary.
Signals ‘are then presented to transistor Ql (common emitter am-
plifier).

3.3 The supervisory signals are developed across C4 and pre-

sented to the base of Q2. Transistor Q2 is an emitter
follower and serves as a driver for the high pass filter (L1,
L2, C5, and Cl2). This filter keeps voice frequency signals
out of the supervisory signaling path.

3.3.1 Transistors Q3 and Q4 act as amplifiers for the

supervisory signal. Q5, Q6, Q7, and Q8 serve to
provide a constant level output for the tone detector,
and operate in the following manner:

a., During the positive half cycle of an incoming
signal, transistor Q6 is biased "on" through .
CR1, R21l, and Cl6. When Q€ is "on", it alsec
turns Q7 "on"

RAVEN ELFCTRONICS CORP IEstaucas . Pusuicarions | et

. : Hz MODIFICATION 12/6/73
63-01/02 -2- 2600 Hz MO /6/
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b, During the negative half cycle of an incoming
signal, QS is turned "on" through CR2, Cc17,
and R19. . Transistor Q5 turns G8 "on", so the
wave form at the collector of Q8 is a square
wave at the incoming frequency whose amplitude
is constant.

¢, The square wave at the collector of transistor
Q8 goes through €34 and the parallel combina-
tion of R40 and R4l to the tone detector. The
tone detector responds to a frequency that is
determxned by C22, €23, and L4,

3.3.2 The action of the tone detector is such that the

voltage across C24 will be 0 volts with no signal
in, and 4 to 6 volts when a signal of the correct frequency
is present. The voltage at the plus end of C24 will turn
Ql6é "on" when the correct signaling frequency tone is pre-
sent., Q16, in turn, drives the output of relay Kl.

3.3.3 Transistors Ql5 and Qlé form a set, reset flip-flop
such that when either transistor is "on", it is
latched and will remain "on" until an external signal is
sent to turn it "off". Normally, Q15 is on by being
continually reset by Ql4 which is gated "on" or off" by
Qi3. ) |
{
a. When a signaling tone is present, Q13 is biased
"on" and prevents Ql4 from resetting the flip-
flop. o

b. When no signaling is present, Q13 is "off" and
Q14 continually resets or turns Q15 "on"

¢. The rate at which Ql4 turns Ql5 "on” is déter-
mined by the setting of R48 and whether termi-
nals ES and E6 are strapped.

3.4 The voice signals are presented to the base of Ql, From

the collector of Ql these signals go through R30 and Cl3
and through €18, L3, and Cl9 to the base of transistor Q9.
R30 and Cl13 form a low pass filter.

-

RAVEN ELECTROMICS GORP -Estiist.. ...‘i‘i?&LEéIl‘?J:{S’mE E?QE
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41063-01/02

3.5 The band reject filter, Cl8 and L3, is tuned to the super-
vigory frequency (2600 Hz). This prevents the supervisory

frequency from being amplified by transistor Q9. Transistor

Q9 then amplifies all voice frequency input signals. Transistor

Q10 is an AC signal detector.

3.6 When no voice is present, the voltage across T2l is zexo.

When voice is present, the voltage will vary between 12
and 24 volts. This voltage across C2l causes current to flow
through resistors R36 and R37 to turn Qll "on". When Q11 turns
"on", it dlscharges C24 through R39 and prevents a signaling
tone from turning on the relay.

3.7 Also, if a signaling tone is present, transistor Ql6 is

“on" and through CR3, prevents Qll1 from being turned "on".
Therefore, a priority system has been set up:  Whichever signal
is present first (whether voice or supervisory), it will control.
i.e. If we have voice present first, we cannot receive signal-
ing tones to actuate the relay; if we have signaling first,
voice signals will not cause the relay to fall-out,

3.8 The theory for the S.F. Oscillator ‘section of the Module
is described below.

3.8.1 Transistors Ql7 and Ql9 form an amplifier with a

zero degree phase-shift. Both the. input and output
of the amplifier are connected together and to the parallel
tank circuit (L5, C28, and C29).

2,.8.2 Under normal conditions, the tank circuit will os-
cillate. Oscillation is prevented when Q18 is

turned "on" This causes the collector of Q19 to be

shorted out to the =24V DC, preventlnq gain in that stage,

hence oscillation.

3.8.3 When switch S1 is closed, transistor Q18 is turned

"of£f" allowing the oscillator to function normally.
Also, when pin F is at ~48V DC, this biases Q18 "off" and
again allows the oscillator to function normally.

3.8.4 The signal is sampled from the L3 network via R69

to the base of Q20. Transistor Q20 (common collector
or emitter follower) serves as an impedance lowering stage.
The output signal is taken from the wiper of R71 which serves
as a level adjust.

RAVEN ELEGTROI HGS CORP IESHNICAL  PUBLICATIONS  BEPT
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3.9 Transistor Q21 serves as a power amplifier and drives the

output transformer T2 wia C32.. The secondary windings of
T2 are set up to either drive two 600 ohm lines, or to serve
as a summing point for voice and tone signals.

4, MAINTENANCE AND ADJUSTMENTS
4.1 Receive Amplifier Tests

- 4.1.1 Connect the 24V DC Power Supply minus lead to pin V
' and the positive lead to pin U, Using the VIVM, set
the power supply voltage to 24V DC. .

4.1.,2 Connect the Signal Generator across pins K and L.
Connect a 600 ohm termination across the Signal Gen-
eratox., Use the Frequency Counter to monitor the Generator -
frequency. Set the frequency to 1402 Hz., Set the output
level to -10 dBm. .
4.1.3 Connect the AC VITVM between the junction of C5 and
- C9 and ground. Adjust R4 maximum counterclockwise.

4.1,4 Tune inducter L1 for a minimum reading on the AC
VIVM. Connect the AC VITVM between the junctlon of
C9 and Cll and ground.,

4.1.5 Set the signal generator frequency to 1973 Hz,.
Adjust inductor L2 for a minimum readlng on the AC
voltmeter.

4.1.6 Connect the AC voltmeter to the collector of Q9 and

"ground., Set the signal generator to a frequency of
2600 Hz and the output level to -20 dBm. Adjust inductor
L3 for a minimum reading on the AC voltmeter. Disconnect
the AC VTVM. .

4.1.7 Connect the DC VIVM between the positive side of C24

' and -24V, Adjust inductor L4 for a maximum reading
on the DC VTVM, If necessary, decrease the signal generator
level to allow a very sharp peak to be seen while adjusting
14. ’

RAVEN ELECTRONICS CORP 5cbiiSi. JPUBLICATIONS DEPT
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4.1.8 Set the resistance decade to 300K ohms and connect

it across terminals E3 and E4. Connect a VIVM in
the OHMS function and R x 1 scale across pins M-and N to
monitor the relay pull in. O ohms should be read when the
relay is in and ooohms when the relay is out. Set the sig-
nal generator level to -10 4dBm and set the fregquency to
2548 Hz. Adjust the resistance decade until the relay Kl
pulls in., Record the resistance setting of the Resistance
Decade and solder in the nearest E.I.A. resistance value
across terminals E3 and E4.

NOTE: The relay latch and unlatch cirecuit exhibits
" a wide hysteresis with approximately a 1/2
second time constant. Therefore, to check
that the correct value of resistance has
been found, decrease the _signal generator
frequency until the relay drops out. Very,
very slowly increase the frequency in 5 Hz
steps until the relag pulls in, This fre-
quency should be 254 If not, readjust
. resistance and repeat above step.

Bandwidth Checks

4.2.1 Set the Signal Generator level to 0 dBm and its

frequency to approximately 2520 Hz, Very slowly
increase the fregquency until Xl energizes. This must be
between 2535 and 2561 Hz,

4.2.2 Set the Signal Generator frequency to approximately
2680 Hz. Very slowly decrease the frequency until
relay Kl energizes. This must occur between 2639 and 2663 Hz.

4.2.3 Decrease Signal Generator level to -26 dBm. Set the

. frequency to approximately 2520 Bz, Very slowly in-
crease the frequency until relay K1 energizes, This must
occur between 2535 and 2561 Hz.

4.2.4 Set Signal Generator frequency to approximately
2680 Hz. Very slowly decrease the frequency until
K1 energizes. This must occur between 2639 and 26865 gz,

RAVEN ELEGTRONIGS GDRP B s e e vara sa5as
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4.3 Minimum Signal And Drop-Out Time Checks

4 3.1 Connect the Oscilloscope prcbe to the collector of
Q8. Set the Signal Generator to 2600 Hz and the
level to =20 dBm. Adjust potentiometer R4 so that the
square wave displayed on the scope just stops, This sets
the minimum input level at which the detector will operate.

4.3.2 Relay time out adjustménts.

Connect the oscilloscope probe to the junction of
R49, CR4, and the cathode of Ql4. Disconnect the
Signal Generator and sync. the scope to the pulses
being displayed. Adjust Pot., R48 until these pulses
are .5 seconds apart.

4,4 Voice Inhibit  Circuit Checks

4.4.1 Connect Signal Generator #2 to pins X and L and set

~ for 2600 Hz at 0 dBm. Connect Signal Generator #1
also to pins K and L and set for 1000 Hz at -20 dBm. Ob-
serve that the relay is operating. Remove Signal Generator
#2 and observe that the relay has dropped out. When re-
connecting the #2 Signal Generator, the relay should stay
dropped out cver the frequency range of Generator #1 from
300 Hz to 2000Hz. This will insure that if voice is pre-
sent on a line before the signaling tone, a false relay
operatlon is prevented even though the correct signaling
tone is present.

4.4.2 Set Generator #2 toc a level of -10 dBm still at

2600 Hz. Set Signal Generator #1 to a level of
0 dBm. By momentarily disconnecting Signal Generator #1
the relay should pull in. When the Signal Generator #1 is
reconnected the relay should stay in over the frequency
range of 300 to 2000 Hz. This will insure voice not inter-
rupting a signal tone once it is being received, Remove
Signal Generator #2. :

4.4.3 Insert a series 22K ohm 5% resistor in series with
the Signal Generator #1 and pin K. Connect common

of the Generator to pin L. With an AC VTVM, measure the

voltage across the Signal Generator and across pins K and L.

The voltage difference must be less than € dB.

RAVEN ELECTRONICS CORP iSSiaiss. LPUBLICATIONS | DEPt
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4.5 Transmit Tests - (Not required on =01 option)

4.5.1 Connect the 24V DC Power Suppiy negative lead to
pin A and the positive lead to pin B,

4,5.2 Terminate across pins D and E with a 604 ohm 1%
resistor. Connect the ACVM/DA across pins H and
J and terminate with 604 ohm % 1%.

4.5.3 Connect the Fregquency Counter to the ACVM/DA out-
put terminals. .

4,5.4 Set the level adjustment (R-71) to maximum,

4.5.5 Close S$-1. The Mocdule should now be transmitting

with a level greater than 0 dBm, Record this level.
Tune L4 for 2600 t 2 Hz as read on the Frequency Counter.
Open S-1. :

4.5.6 Connect pin F to -44V DC. The Module must transmit
as in the previous step. Disconnect pin F from the
=44V DC supply. Disconnect termination across pins D and E.

S. TROUBLESHOOTING

Troubleshooting will consist of localizing the trouble to
one particular section: 1) Receiver or detector supervisory
frequency section; 2) the detector logic section; or 3) the
S.F. Oscillator. Once the defective stage is located, voltage
and ohmic checks should allow the technician to isoclate the
defective component.

6. PARTS LIST
The following parts list contains all parts associated

with the 41063-01 and -02 Module. Unless otherwise specified,
part numbers are Raven Electronics Corporation part numbers,

7. REFERENCE DIAGRAMS

41063-01/02 S.F. DETECTOR AND OSCILLATOR, Schematic
Diagram, 410-1630, dtd. 8/9/72 REV A,

RAVEN ELECTROUICS CORP Iscihicas, .zusucanons, . omx
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RAVEN ELECTRONICS CORPORATIOCN

TEST PROCEDURE .
41063-01 S.F. DETECTOR
41063-02 S.F. DETECTOR AND OSCILLATOR

. MODIFIED FOR 2600 Hz
1.0 GENERAL

Complete the Test Data Card for this procedure as re-
quired for each step. Follow the procedure carefully. DO
NOT CHANGE LEVELS OR SETTINGS UNTIL INSTRUCTED TO DO SC. If
difficulties are encountered, refer to the Troubleshooting
procedure for this Module. Reference Drawing 410-1630.

-

2.0 TEST EQUIPMENT REQUIRED

* AC VOLTMETER/DISTORTION ANALYZER H.P. 331A or eguivalent

VTVM Triplett 850 or eguivalent
2 ea, SIGNAL GENERATOR : H.P. 650A or equivalent
-24V DC POWER SUPPLY . :

FREQUENCY COUNTER . H.P. 5216 or equivalent

RESISTANCE DECADE
-44V DC POWER SUPPLY -
OSCILLOSCOPE : . H.P. 130C or equivalent

3.0 TEST EQUIPMENT SET-UP

Connect the test.équipment as shown in Figure 1.

4.0 RECEIVE AMPLIFIER TESTS

4.1 Connect the 24V DC Power Supply minus lsad to pin V and
the positive lead to pin U. Using the VIVM, set the
pocwer supply voltage to 24V DC.

4.2 Connect the Signal Generator across pins XK and L. Connect

a 600 ohm termination across the Signal Generator. Use-
the Frequency Counter to monitor the Generator frequency. Set
the frequency to 1402 Hz. Set the output level to ~10 d43m.

4.3 Connect the AC VIVM between the junction of C% and C% and
ground. Adjust R4 maximum counterclockwise.

4.4 Tune inductor Ll for a minimum reading on the AC VTVM.
Connect the AC VIVM between the ijunction of. €9 and Cll
and ground.

063-01/02 T : -l -
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4.5 Set the signal generator frequency to 1973 Hz. Adjust
inductor L2 for a minimum reading on the AC voltmeter.

4.6 Connect the AC voltmeter to the collector of Q9 and ground.
Set the signal generator to a frequency of 2600 Hz and the

output level to ~-20 dBm. Adjust inductor L3 for a minimum read-

ing on the AC voltmeter. Disconnect the AC VTVM. :

4.7 Connect the DC VTVM between the positive side of C24 and
-24V. Adjust inductor L4 for a maximum reading on the DC

VTVM.  If necessary, decrease the signal generator level to

allow a very sharp peak to be seen while adjusting L4.

- 4.8 Set the resistance decade to 300K ohms and connect it across

terminals E3 and E4. Connect a VIVM in the OHMS function
and R x 1 scale across pins M and N to monitor the relay pull in.
0 ohms should be read when the relay is in and ¢®® ohms when the
relay is out. Set the signal generator level to -10 dBm and set
the frequency to 2548 Hz. Adjust the resistance decade until
the relay Kl pulls in. Record the resistance setting of the
Resistance Decade and solder in the nearest E.I.A. resistance
value across terminals E3 and E4.

NOTE: The relay latch and unlatch circuit exhibits
. a wide hysteresis with approximately a 1/2
- second time constant.. Therefore, to check
that the correct value of resistance has been
found, decrease the signal generator frequency
until the relay drops out. Very, very slowly
increase the frequency in.5 Hz steps until the

relay pulls in. This frequency should be 2548 Hz.

If not, readjust resistance and repeat above
step.

BANDWIDTH CHECKS

5.1 Set the Signal Generator level to 0 dBm and its freguency
to approximately 2520 Hz. Very slowly increase the fre-
quency until K1 energizes. This must be between 2535 and 2561 Hz

5.2 Set the Signal Generator frequency to approximately 2680 Hz.
Very slowly decrease the frequency until relay Kl energizes.
This must occur between 2639 and 2665 Hz.

5.3 Decrease Signal Generator level to =26 dBm. Set the fre-

quency to approximately 2520 Hz. Very slowly increase the
frequency until relay K1l energizes. This must occur between
2535 and 2561 Hz,

5.4 Set Signal Generator frequency to appro¥imately 2680 Hz,
Very slowly decrease the freguency until XK1 energizes. This
must occur between 2639 and 2665 Hz, .

-2~ 2600 Hz MODIFICATION 12/6/73
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6.0 MINIMUM SIGNAL AND DROP OUT TIME CHECKS

6.1 Connect the Oscilloscope probe to the collector of Q8.

Set the Signal Generator to 2600 Hz and the level to -20
dBm. Adjust potentiometer R4 so that the square wave displayed
on the scope just stops. This sets the minimum input level at
which the detector will operate.

6.2 Relay time ocut adjustments.

Connect the oscilloscope probe to the junction of R 49, CR4
and the cathode of Ql4. Disconnect the Signal Generator
and sync. the scope to the pulses being displayed. Adjust
Pot. R48 until these pulses are .5 seconds apart.

7.0 VOICE INHIBIT CIRCUIT CHECKS

7.1 Connect Signal Generator #2 to pins XK and L and set for
2600 Hz at 0 dBm. Connect Signal Generator #1 also to

pins K and L and set for 1000 Hz at -20 dBm. Observe that the
relay is operating. Remove Signal Generator #2 and observe that
the relay has dropped out. When reconnecting the #2 Signal
Generator, the relay should stay dropped out over the frequéncy
range of Generator #1 from 300 Hz to 2000 Hz. This will insure
that if voice is present on a line before the signaling tone, a
false relay operation is prevented even though the correct sig-
naling tone is present.

7.2 Set Generator #2 to a level of -10 dBm still at 2600Hz,

Set Signal Generator $#l1 to a level of 0 dBm. By momentarily
disconnecting Signal Generator #1 the relay should pull in. When
the Sigral Generator #1 is reconnected the relay should stay in
over the frequency range of 300 to 2000 Hz,., This will insure
voice not interrupting a signal tone cnce it is being received.
Remove Signal Generator #1.

7.3 Insert a series 22K ohm 5% resistor in series with the

Signal Generator #1 and pin K. Connect common of the Zen-
erator to pin L. With an AC VTVHM, measure the voltage across
the Signal Generator and across pinsg K and L. The voltage
difference must be less than 6 dB.

8.0 RELAY OPERATION

8.1 With the relay activated, make the following measurements
with the ohmeter. Set the resistance scale to the Rx 1

position.
Between Pins Reading
M &N 0 Ohms
N&P oD
Rs& S 0 Ohms
1063-01/02 S& 7T
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8.2 Disconnect the Signal Generator. With the VTVM make the
following measurements:

Between Pins " Reading
£
M&N o
N &P 0 Ohms
R & 8 oD
S & T 0 Ohms

8.3 This completes the receiver portion of the test. Disconnect
the Test Equipment from the Module. .

TRANSMIT TESTS - (Not required on -0l option)

9.1 Connect the 24V DC Power Supply negative lead to pin A and
the positive lead to pin B. .

9.2 Terminate across pins D and E with a 604 ohm 1% resistor.
Connect the ACVM/DA across pins H and J and terminate with
604 ohm + 1%.

9.3 Connect the Frequency Counter to the ACVM/DA output terminals..

9.4 Set the level'adjustment {R-71) to maximum.

9.5 Close S-1. The Module should now be transmitting with a level
greatexr than 0 dBm. Record this level. Tune L~4 for 2600 %
2 Hz as read on the Frequency Counter. Open S-l1.

9.6 Connect pin F to =44V DC. The Module must transmit as in the
previous step. Disconnect pin F from the ~-44V DC supply.
Disconnect termination across pins D and E.

TRANSFORMER TEST - (Not required on -0l option)

10.1 Adjust Pot. R71 with switch S-1 closed for a reading of

0 dBm on the AC voltmeter which is across pins H and J.
Terminate pins H and J with an additional 604 ohm 1% resistor.
The AC voltmeter reading should drop 3.5 dB ¢+ .2 dB. Record this
level drop.

10.2 Adjust Pot. R71 with switch S-1 closed for a reading of

0 dBm on the AC voltmeter which is across pins D and E.
Terminate pins D and E with an additional 604 ohm 1% resistor.
The AC voltmeter reading should drop 3.5 dB ¢ .2 8B, Record this
level drop.

41063-01/02 o
8/17/72 BT T 2600 Hz MODIFICATION 12/6/73
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11.0 This completes all tests of this Module. Disconnect the Test
Equipment from the Module. ' Cement all tuning slugs and core
clamps so that the alignment may not change.

12.0 TEST COMPLETION

Stamp the Module and Test Data Card with your Test Stamp.

13.0 Q.A. ACCEPTANCE
11.1 Verify that test results are within specifications.
il.z Verify that Test Data Card is properly filled.outu
11.3 Re-inspect Module per established criteria.

11.4 Stamp Module and Test Data Card with "ACCEPTED" Stamp.

41063-01/02
8/17/72 -5= 2600 Hz MODIFICATION 12/6/73

190







!Il”

mmmml’l!ll e

0 n’

TEST DATA CARD

S.F. DETECTOR. AND ’
OSCILLATOR - ,
41063-01/02 SERIAL #__ . __DATE:

Check blocks or £ill in levels where required. Print neatly using a
ballpoint pen. This is a permanent record. Number designatlons
correspond ta the Test Procedure for this Module.

l.0 GENERAL

2.0 TEST EQUIPMENT USED

RESISTANCE DECADE Type ’ SERIAL#%
VTVM, Type SERIAL#
ACVM/DA, Tyte SERIAL#
:  FREQUENCY COUNTER, Type SERIAL#
SIGNAL GENERATOR, Type — SERIAL#
24V POWER SUPPLY,. Type SERIAL$
44V POWER SUPPLY, Type SERIAL#
'SIGNAL GENERATOR, Type SERIAL#
OSCILLOSCOPE, Type , ~SERIAL#
3.0 - . 5.4 Hz (2639-2665) 9.5 ___dBm (>0)
4.1 Co 6.1 9.6
4.2 6.2 10.1 dB (3.5%.2)
4.3 7.1 \  10.2 4B (3.5:.2)
4.4 7.2  11.0
4.5 7.3 db (< 6) | _
4.6 8.1 . 12.0 (Test Stamp)
4.7 8.2 |
4.8 K : 9.1
6.1 Hz (2535-2561) 5.2 13.0 (Q.A. Stamp)
5.2 Hz (2639-2665) 9.3
5.3 Hz (2535-2561) ¢ 4

RAVEN ELECTROMICS CORP Iscthicar  pusucarions | oeer
41063-01/02 2600 Hz MODIFICATION 12/6/73
8/12/72 191




zZ6%

TOME
ONLY

‘UNLESS NOTED: ' . s o
4. ALL RESISTANCE N onms 1
B AL CAPGCITANCE N uEB.
<) AlLL DIODES INGI48 T
D. AlLL TRANSISTORS RN2222
2. ¥ PAZYORY SELECTED- TYR VALUE SHOWN
A AT ANDLTAGES SHOWN #iTH 5L JLOsED

4. CD) mMB VOLTS .
0 NEa. g youy s,
CGRD. REVECENCE '
1000 HE VOIC I

R, S e

. R
Cp VOICE (NPUT -
SRR
o : PR
i

-
i

-
PR

CLTHRY QRV AND Assom/n-w
o c.onpomswr:. : :

[7es mav-nren

AR
)

HZ
S.E DET., AND O&C.

WEVISION o avieant
lA"l (l(ﬂlﬂllcl l:o"
"le -4*. n-n-- ehaws .

Zoes i c [Aid- 131




0 s ot N -

mmnnmnmumnm

All models are electrically interchangea
DUAL AMPLIFIER |

410——— and 404——— are mechanlcally 1nterchangeab1
41072/ 40172/40472-03 MODULE

1. APPLICATION

The 40472-03 Dual Amplifier Module functions as two direct-
coupled, temperature compensated amplifiers on a single printed
circuit board and provides amplification for a balanced 600 ohm
system. It may be used in any application where this type of
unit is required.

2., SPECIFICATIONS

Input Impedance: 600 ohms,+10%
Output Impedance: 600 ohms,+10%
Gain: . Greater than 20 dB @ 1 KHz
Output Noise: Less than -60 dBm @ maximum gain
Cross talk: .
(A to B or B to A) Less than -60 dBm
Frequency Response: ‘
{at 1 KHz reference) +1/2 4B @ 600 Hz and S KHz
+1 dB @ 300 Hz and 8 KHz
+3 dB @ 200 Hz and 12 KH=z
Distortion: Less than 1% @ 0 dBm output
Output Level: +10 dBm, maximum
Power Requirement: 40 mA @ 24V DC, total

(20 mA per amplifier)
3. THEORY OF OPERATION

3.1 As state previously, the Module functions as two indepen-
dent amplifiers on a single printed circuit board. Input

and output levels can be monitored by the use of available test

points for each amplifier. The power supply leads are decoupled

to provide a maximum power supply rejection level. Both ampli-
fiers function in an identical manner and are electrlcally the
same.

3.2 A block diagram of the 40472-03 Module is shown below.

— e T>glE

Amplifier "A" portion only.

RAVEN ELEGTRUNIGS CORP IESMmisi.. PUGALONl .. J2555
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3.3 A signal is applied to the Module at the input pins and

coupled across a transformer. A variable resistor is pro-
vided in order to adjust the input to the 3-stage direct-coupled
amplifier, The output of the amplifier is fed to a second trans-
former and coupled through to the output pins to a 600 ohm exter-
nal load.

3.4 Refer to Schematic 404-1721. Since both the "A" and "B"
Amplifiers are electrically and functionally identical, the
discussion below will cover only the "A" Amplifier.

3.5 The input signal is applied to pins H and J on the Module.
Input level can be monitored at TP 1 and TP 2. The signal

is then applied across the primary of transformer Tl and coupled

to the secondary. The secondary of Tl feeds resistors R2 and R3

{which are in parallel). These resistors form the terminating

impedance for the transformer. R3 provides a variable input level

to the amplifier itself. '

3.6 The amplifier input signal is developed across the portion

of R3 (between the wiper and ground) and passes through C2
to the base of transistor Ql. Capacitor C3 serves to decouple
the base bias current of Ql. Resistor R4 (selected value) 1is
in parallel with resistor R7 and serves to bias the amplifier
correctly. Diode CR1l is a temperature compensating device to
assure that the correct DC levels in the amplifier are constant,
regardless of the temperature changes.

3.7 Transistor Q1 is the initial input amplifier and drives Q2

directly. Capacitor C5 bypasses the emitter to Ql, giving
a high AC gain but a low DC gain. The emitter of Q2 is bypassed
by capacitor C6 for low DC gain and high AC gain. . Transistor Q2
amplifies the signal and feeds it directly to the base of Q3 (the
output amplifier}. Feedback is obtained from the emitter of (3
and is fed back to the emitter of the input amplifier Q1 via the
combination of RI3, C7 and R1l4.

3.8 Resistor R13 determines the broadband gain of the amplifier

while capacitor C7 and resistor Rl4 serve to roll off the
gain of the amplifier at high frequencies. The collector of Q3
is bypassed by capacitor €8, eliminating high fregquency noise in
the output stage.

3.9 The output signal passes through capacitor C9 to the primary
of transformer T2. The secondary of T2 is coupled via pins
C and D to an external 600 ohm load.

3.10 The =24V DC operating voltage for this amplifier is applied

RAVEN ELEGTRONIGS CORP Z5ctmen., o 8t siatta i ianan EEs
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to pin A and fed across resistor Rl (the power supply decoupling
resistor). Capacitor Cl filters the power supply voltage and
provides low impedance power for the total amplifier.

4, INSTALLATION

4.1 Printed Circuit Board Pin Identification

Pin H - Input pin for "A" Amplifier
Pin J - Input pin for "A" Amplifier
Pin B - Ground, "A" Amplifier

Pin A - -24V DC, "A" Amplifier

Pin C - Output pin for "A" Amplifier
Pin D - Output pin for "A" Amplifier
Pin M - Input pin for "B" Amplifier
Pin N - Input pin for "B" Amplifier
Pin U - Ground, “B" Amplifier

Pin V - =24V DC, "B" Amplifier

Pin S - Output pin for "B" Amplifier
Pin T - Output pin for "B" Amplifier

4.2 Level Adjustment
4.2.1 Terminate input and output with 600 ohms.
4.2.2 Apply -24V DC to pin A or V

4.2.3 Apply an input signal of 1 KHz to pins H and J of
Amplifier "A" or M and N of Amplifier "B". (Input
signal can be measured at the input test points of
the appropriate amplifier).

4.2.4 Adjust the input amplitude to the desired operating
level.

4.2.,5 Connect an AC voltmeter (HP 400 D or equivalent)
at the output pins of the appropriate amplifier.

4.2.6 Adjust R3 for Amplifier "A" or R19 for Amplifier
"B" so the correct output level is obtained.

4.3 If any component in the circuitry is replaced, the amplifier
will need re-biasing. To re-bias the amplifier, refer to
the Maintenance procedures for this Module.

RAVEN ELECTRONIGS CORP  2£S¥acifir o SPhmiataOlid,. 255
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5. TROUBLESHOOTING

5.1 The following troubleshooting guide lines are presented
to help in isolating trouble to a stage in the Module.

Once a defective stage has been located, ohmic and voltage

checks should serve to locate the defective component.

DC VOLTAGES AS SHOWN ON THE SCHEMATIC
MAY DEVIATE 120% DUE TO COMPONENT
TOLERANCES. AC VOLTAGES MAY DEVIATE
+30% OR 3 dB (THIS IS A FUNCTION OF THE
GAIN OF INDIVIDUAL TRANSISTORS AND
SHOULD NOT BE OF CONCERN IN ACTUAL
PRACTICE.)

NOTE:

‘5.2 DC Measurements

All measurements are made with respect to ground (pin B
or U).

Point of Measurement

Voltage Reading

Junction of R1 and Cl-

-20V DC, +10%
Collector of Q1 -1.7vV DC
Collector of Q2 -17.9vV DC
Collector of Q3 -9.2V DC
Junction of R17 and C1l0 -20V DC, *10%
Collector of Q4 ~-1.7v DC
Collector of Q5 -17.9v DC
Collector of Q6 -9.2vV DC

5.3 AC Testing

5.3.1 Equipment required: Signal Generator (HP 651 or
equivalent); AC voltmeter (HP 400D or equivalent);
and 604 ohm, 1/4W or 1/2W, 1% resistor.

5.3.2 Connect the Signal Generator to the input pins (H
and J of Amplifier "A"; M and N of Amplifier "B")
and set the input level to 39 mV or -26 dBm, 600 ohms.

5.3.3 Terminate the output of the amplifier being checked

with a 600 ohm load. Output pins are C and D for
Amplifier "A"; S and T for Amplifier "B".

TECHNICAL PUBLICATIONS DEPT.

B84 FREEPORT BLVD. BPARKSE,NEVADA 88431
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5.3.4 Set level control (R3 or R19) maximum clockwise.
Using the AC voltmeter, trace the signals through
the appropriate amplifier circuit as marked on the
schematic.

NOTE: ALL SIGNALS ARE SINUSOIDAL OR VOICE.
AN OSCILLOSCOPE MAY BE USED TO TRACE
THE SIGNALS.

5.3.5 Make AC voltage checks at the collectors of Ql, Q2,
Q3 or Q4, Q5, Q6 for voltages as indicated on the
schematic. This would allow a ‘'spot check' on the
amplifier performance.

6. MAINTENANCE

6.1 Test Equipment Required

VTVM Triplett 850

AC VOLTMETER/DISTORTION ANALYZER H.P.331A or equivalent
SIGNAL GENERATOR H.P.650A or Equivalent
OSCILLOSCOPE ’ H.P.130C or equivalent

24V DC POWER SUPPLY -
RESISTANCE DECADE

NOTE: References in parenthesis () refer to Amplifier "B".
6.2 Power Supply Connection.

6.2.1 Connect the Module as follows: Minus to pin A (V)
and plus to pin B (U).

6.2.2 Use the VIVM to monitor the supply voltage which
~ must be -24V DC, *1V.

6.3 Bias Adjustment.

6.3.1 Connect the Oscilloscope common to pin B (U) and the
probe to the Collector of Q3 (Q6).

6.3.2 Connect the Signal Generator to pins J (N) and H (M).
Set the frequency to 1 KHz and the level to -16 dBm.

6.3.3 Terminate pins C (S) and D (T) with 600 ohms. Set
GAIN ADJUST to maximum clockwise.

RAVEN ELEGCTRONIGS GURP IECHNICAL . L PUBLICATIONS, ., 2521
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6.3.4 Connect the Resistance Decade across terminals El
(E3) and E2 (E4). Adjust the Decade to 100K.

6.3.5 Adjust the Signal Generator level until the waveform
displayed on the Oscilloscope is beginning to be
clipped.

6.3.6 Adjust the Resistance Decade and Signal Generator
level until the clipping is minimized and symmetrical,

6.3.7 Turn power "off"; remove the Resistance Decade and
select the nearest E.I.A. value of resistor to the
resistance determined by the Decade and solder it
across terminals El1 (E3) and E2 (E4)

6.3.8 Turn power "on" Recheck symmetry; if not symmetrical,
repeat steps 6.3.4 through 6.3.6. Increase the
Signal Generator level to the point where the signal
just begins to clip.

6.4 Gain Impedance and Frequency Response.

6.4.1 Connect the AC Voltmeter/Distortion-Analyzer across
. pins C.(S) and D (T). The meter must read between
+10 and +13 dBm.

6.4.2 Set the Signal Generator level to -20 dBm. Disconnect
the Oscilloscope.

6.4.3 Adjust the Signal Generator level until the AC
Voltmeter/Distortion Analyzer indicates 0 dBm. The
Signal Generator level now must be -22 dBm and -30
dBm.

6.4.4 Terminate the Signal Generator with 600 ohms. OUTPUT
level must decrease 3.5*0.2 dB. Remove the termination
and terminate the AC Voltmeter/Distortion Analyzer.
OUTPUT level must decrease 3.5:0.2 4dB. Remove the
additional termination.

6.4.5 The frequency response is checked by setting the
indicated frequencies on the Signal Generator and
comparing the reading of the AC Voltmeter/Distortion
Analyzer teo the acceptable reading. Adjust R3 (R19)
for 0 dBm output with ~20 dBm input.

RAVEN ELECTRONIGS CORP =chmede.. DoPitnlBid,.. 2550
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GENERATOR SETTING READING
200 Hz 0 2 dBm
300 Hz 0 1 dBm

1 KHz 0 dBm (Reference)
2 KHz 0 .5 dBm
3 KHz 0 £.5 dBm
8 KHz 0 1 dBm
12 KHz 0 £2 d4dBm

6.4.6 Measure the OUTPUT distortion at 0 dBm, 1 KHz.
This must be less than 1%.

6.4.7 Disconnect the Signal Generator. Terminate pins H (M)
and J (N) with 600 ohms. Measure the noise level of
the amplifier output; noise level must be less than
-60 dBm.

6.5 Test Completion.
Disconnect test eguipment from the Amplifier.

PARTS LIST

The following parts list contains all parts associated with
the 40472~03 Module. Unless otherwise specified, part numbers
-are Raven Electronics Corporation part numbers.

REFERENCE DIAGRAMS

40472 DUAL AMPLIFIER, Schematic Diagram 404-1721, dtd. 5/19/72

RAVEN ELECTRONICS GURP T A, o e NEvaa s 2501
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40472-03
DUAL AMPLIFIER PARTS LIST
PEF, RAVEN M FSN or
NO STOCK MUMBER DESCRIPTION OTY. | MFG, NO, & NAME JAN NO.
4404-0721-03 DUAL AMPLIFIER MODULE 40472-03
1404-3723 PANEL
0608-0201 Test Point, White 4 SKT10-W SEALECTRO
0608-0202 Test Point, Black 4 SKT10-B SEALECTRO
0608~-0301 Bushing 2 B1473W SEALECTRO
1404-2431 HANDLE 1
1404-2420 BRACKET 1
4404-1721 DUAL AMPLIFIER P.C. BOARD 1 DWG REF 404-1721, 5/19/72 REV A
Consisting of: )
CAPACITOR: Fixed: 18

Ccl 0102-0018 Electrolytic, 100 uf, 40V, 10% C437AR/G100 AMPEREX

Cc2 0102-0016 Tantalum, 10 uf, 20V, 10%. K10C20K KEMET
C3 0102-0005 Electrolytic, 100 uf, 25V, 10% B41283 SIEMANS
c4 0102-0016 Tantalum, 10 uf, 20v, 10% ‘ K10C20K KEMET
c5 0102-0016 Tantalum, 10 uf, 20v, 10% K10C20K KEMET
cé 0102-0016 Tantalum, 10 uf, 20V, 10% K10C20K KEMET

c7 0101-0001

Disc, Ceramic, 470 pf.

Style 506 M.I.A.L.

C8 0101-0010 ‘Mica, 150 pf CD10ED151K03 CDE
C9 0102-0016 Tantalum, 10 uf, 20V, 10% . K10C20K KEMET
Cl0 0102-0018 Electrolytic, 100 uf, 40V, 10% C437AR/G100 AMPEREX
Cll 0102-0016 Tantalum, 10 uf, 20V, 10% K10C20K KEMET
clz2 0102-0005 Electrolytic, 100 uf, 25V, 10% B41283 SIEMANS
cl3 0102-0016 Tantalum, 10 uf, 20v, 10% K10C20K KEMET
Ccl4 0102-0016 Tantalum, 10 uf, 20V, 10% K10C20K KEMET
Cl5 0102-0016 Tantalum, 10 uf, 20V, 10% K10C20K KEMET
Cl6 0101-0001 Disc, Ceramic, 470 pf Style 506 M.I.A.L.

Ccl7 0101-0010
cl8 0102-0016

CD10ED151K03 CDE
K10C20K KEMET

Mica, 150 pf
Tantalum, 10 uf, 20V, 10%

RESISTOR: Composition; fixed; 1/4W 10%| 32
unless otherwise specified

Rl 0201-2711 270 ohm

SR 1/4W AIRCO SPEER

TO¢

REVISED 9/21/72
Supersedes P/L - 7/11/72
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40472-03
DUAL AMPLIFIER PARTS LIST

PEF. RAVEN : FSN or
o STOCK NUMBER NDESCRIPTION QTY. ] MFG. NO. & NAME JAN NO.
R2 0201-1021 1K SR 1/4W AIRCO SPEER
R3 0234-0011 POT., 1K, Cermet 3359W-1~102 BOURNS
R4+ Factory Selected Value
R 0201-2731 27K SR 1/4W AIRCO SPEER
R6 0201-39%41 390K SR 1/4W AIRCO SPEER
R7 0201-4731 47K SR 1/4W AIRCO SPEER
R8 0201-1831 18K SR 1/4W AIRCO SPEER
R9 0201-1021 1K SR 1/4W AIRCO SPEER
R10 0201~1031 10K SR 1/4W AIRCO SPEER
R11 0201-1221 1.2K SR 1/4W AIRCO SPEER
R12 0201-3321 3.3K SR 1/4W AIRCO SPEER}
R13 0201-1031 10K SR 1/4W AIRCO SPEER
R14 - | 0201-1021 1K SR 1/4W AIRCO SPEER
R15 0206~-5111 510 ohm, 5% SR 1/4W AIRCO SPEER
R16 0201-1011 100 ohm SR 1/4W AIRCO SPEER
R17 0201-2711 270 ohm SR 1/4W AIRCO SPEER
R18 0201-1021 1K SR 1/4W AIRCO SPEER
R19 0234~-0011 POT., 1K, Cermet 3359W~1-102 BOURNS
R2Q* Factory Selected Value
R21 0201-2731 27K SR 1/4W AIRCO SPEER
R22 0201-3941 390K SR 1/4W AIRCQ:SPEER
R23 0201-4731 47K SR 1/4W AIRCO SPEER
R24 0201-1831 18K SR 1/4W AIRCO SPEER
R25 0201-1021 1K SR 1/4W AIRCO SPEER
R26 -{ 0201-1031 10K SR 1/4W AIRCO SPEER
R27 0201-1221 1.2K SR 1/4W AIRCO SPEER
R28 0201-3321 3.3K SR 1/4W AIRCO SPEER
R29 0201-1031 10K SR 1/4W AIRCO SPEER
R30 0201-1021 1K SR 1/4W AIRCO SPEER
R31 0206-5111 510 ohm, 5% SR 1/4W AIRCO SPEER
R32 '0201-1011 100 ohm SR 1/4W AIRCO SPEER

. SEMICONDUCTOR DEVICE: Diode 2

CR1 0302-0002 1N4148

REVISED 9/22/72 page 2 of 3
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40472-03
DUAL AMPLIFIER PARTS LIST .

PEF. RAVEN FSN  or
uo | <Tock wuMaER DESCRIPTINN QTY. | MFG. NO. & NAME JAN D
CR2 | 0302-0002 IN4148

TRANSISTOR: ' 6
o1 0340-0008 T Type 2N2222
02 0341-0008 Type 2N2907

03 0340-0008 Type 2N2222
04 0340-0008 Type 2N2222
Q5 0341-0008 Type 2N2907
06 0340-0008 Type 2N2222

TRANSFORMER: Impedance 4

TL | 0441-0032 600 ohm 124-5 ADC
T2 0441-0032 600 ohm 124=5 ADC
T3 0441-0032 600 ohm 124-5 ADC
T4 04410032 600 ohm 124-5 ADC

105100012 CONNECTOR: 18 pin 1 [133-018-43 AMPHENOL
0612-0104 TERMINAL: Swage 12 |2000C-1 USECO
1404-1721 BOARD, P.C.: 1
o
G
REVISED 9/22/72 page 3 of 3

Supersedes P/L - 6/22/72
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FIRE UP SPARES LIST

40472-03
: Raven Stock Number
1 each 2N2222 0340-0008
1 each 2N29Q7 0341-0008
1 each 1N4148 0302-0002

RAVEN ELECTRONICS CORP  2itresronr uvesmsmwe.navine . 258
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TEST PROCEDURE
40172/40472-03 DUAL AMPLIFIER

1.0 TEST EQUIPMENT REQUIRED

VTVM v Triplett 850

AC VOLTMETER/DISTORTION ANALYZER H.P. 331A or equivalent
SIGNAL GENERATOR, 600 ohm H.P. 650A or equivalent
OSCILLOSCOPE H.P. 130C or eguivalent

24V DC POWER SUPPLY
RESISTANCE DECADE
TERMINATING RESISTOR, 600 ohm *1%
2.0 TEST EQUIPMENT SETUP
Set up the test equipment as shown in Figure 1.
3.0 "A" AMPLIFIER TESTS

3.1 Power Supply Connection.

3.1.1 Connect the Mcdule as follows: Minus to pin A and
plus to pin B.

3.1.2 Use the VIVM to monitor the supply voltage which
must be -24V DC, +1V. 3

3.2 Bias Adjustment.

'3.2.1 Connect the Oscilloscope common to pin B and the
probe to the collector of Q3.

3.2.2 Connect the Signal Generator to pins J and H.
Set the frequency to 1 KHz and the level to -16 dBm.

3.2.3 Terminate pins C and D with 600 ohms. Set "A" GAIN
ADJUST to maximum clockwise. ’

*3,2.4 Connect the Resistance Decade across terminals
El and E2. Adjust the Decade to 100K.

*3.2.5 Adjust the Signal Generator level until the waveform
displayed on the Oscilloscope is beginning to be
clipped.

*S@ce Note 1.

40172/40472-03 .
7/24/72 A -1-
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*3,2.6

*¥3.2.7

RAVEN ELECTRONICS CORPORATION

Adjust the Resistance Decade and Signal Generator
level until the clipping is minimized and
symmetrical. ‘

Turn power "off"; remove the Resistance Decade
and select the nearest E.I.A. value resistor to
the resistance determined by the Decade and solder
it across terminals E1 and E2.

Turn power "on". Recheck symmetry; if not .
symmetrical, repeat steps 3.2.4 through 3.2.6.
Increase the Signal Generator level to the point
where the signal just begins to clip.

Gain Impedance and Fregquency Response

3.3.1

40172/40472~-03

7/24/72

Connect the AC voltmeter/Distortion-Analyzer
across pins C and D. The meter must read between

+10 and +14 dBm.

Set the Signal Generator level to -20 4Bm.
Disconnect the Oscilloscope.

Adjust the Signal Generator level until the AC
Voltmeter/Distortion Analyzer indicates 0 dBm.
The Signal Generator level now must be between
-22 dBm and -30 dBm.

Terminate the Signal Generator with 600 ohms. "A"
OUTPUT level must decrease 3.5 #0.2 4dB. Remove
the termination and terminate the AC Voltmeter/
Distortion Analyzer. "A"™ OUTPUT level must
decrease 3.5 $0.2 dB. Remove the additional

termination.

The frequency response is checked by setting the
indicated frequencies on the Signal Generator and
comparing the reading of the AC Voltmeter/Distortion
Analyzer to the acceptable reading. Adjust R3 for
0 dBm output with -20 dBm input. .

GENERATOR SETTING READING
200 Hz 0 2 dBm
300 Hz 0 1 dBm
400 H=z 0 .7 dBm
500 to 3500 Hz 0 .5 dBm

1 KHz 0 dBm (Ref.)
8 KHz 0 +1 4dBm

12 KHz 0 +2 éBm
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3.3.6 Measure the "A" OUTPUT distortion at +10 dBm,
1 KHz. This must be less than 1%

3.3.7 Disconnect the Signal Generator. Terminate pins
H and J with 600 ohms. Measure the noise level
of the amplifierxr output; noise level must be less
than -60 dBm at maximum gain.
3.4 Test Completion of Amplifier "A"

Disconnect test equipment from the "A" Amplifier
and continue to step 4.

4.0 "B" AMPLIFIER TESTS
4.1 Power Supply Connection.

4.1.1 Connect the Module as follows: Minus to pin V and
plus to pin U.

4.1.2 Use the VIVM to monitor the supply voltage which
must be -24V DC, £1V.

4.2 Bias Adjustment.

4.2.1 Connect the Oscilloscope common to pin U and the
probe to the collector of Q6.

4.2.2 Connect the Signal Generator to pins N and M. Set
the frequency to 1 KHz and the level to -16 dBm.

4.2.3 Terminate pins S and T with 600 ohms. Set "B"
GAIN ADJUST to maximum clockwise.

*4,2,4 Connect the Resistance Decade across terminals
E3 and E4. Adjust the Decade to 100K.

*4,2.5 Adjust the Signél Generator level until the waveform
displayed on the Oscilloscope is beginning to be
clipped.

*4.2.6 Adjust the Resistance Decade and Signal Generator
level until the clipping is minimized and symmet-
rical.

*4,2.7 Turn power "off"; remove the Resistance Decade and

40172/40472-03
7/24/72 —3-
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select the nearest E.I.A. value resistor to the
resistance determined by the Decade and solder it
across terminals E3 and E4.

Turn power "on"”. Recheck symmetry; if not symmet-
rical, repeat steps 4.2.4 through 4.2.6. Increase
the Signal Generator level to the point where the
signal just begins to clip.

4.3 Gain Impedance and Frequency Response.

4.3.1

40172/40472-03
7/24/72

Connect the AC Voltmeter/Distortion Analyzer
across pins S and T. The meter must read between
+10 and +14 dBm.

Set the Signal Generator level to -20 dBm. Dis-
connect the Oscilloscope.

Adjust the Signal Generator level until the AC
Voltmeter/Distortion Analyzer indicates 0 dBm.
The Signal Generator level now must be between
-~22 dBm and -30 dBm.

Terminate the Signal Generator with 600 ohms. "B"
QUTPUT level must decrease 3.5 $0.2 dB. Remove

the termination and terminate the AC Voltmeter/
Distortion Analyzer. "B" OUTPUT level must decrease
3.5 £0.2 d4B. Remove the additional termination.

The frequency response is checked by setting the
indicated frequencies on the Signal Generator and
comparing the reading of the AC Voltmeter/Distortion
Analyzer to the acceptable reading. Adjust R19

for 0 dBm output with -20 dBm input.

GENERATOR SETTING READING

200 Hz 0 2 dBm
300 Hz -0 +1 dBm
400 Hz 0 .7 dBm
500 to 3500 Hz 0 £.5 dBm

1l KHz 0 dBm (Ref.)
8 KHz 0 1 dBm

12 KHz 0 +2 dBm

-
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Measure the "B" OUTPUT distortion at +10 d4Bm,
1 KHz. This must be less than l1%.

Disconnect the Signal Generator. Terminate pins

M and N with 600 ohms. Measure the noise level of
the amplifier output; noise level must be less
than ~60 dBm, at maximum gain.

This completes the Tests of Amplifier B.

5.0 CROSSTALK MEASUREMENTS

5.1

Crosstalk "A" to "B"

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7

Connect pin B to U.

Connect pin A to V.

Connect Signal Generator to pins H and J.
Set Signal Generator to —-20 dBm @ 1 KHz.
Terminate pins C and D with 600 ohms.

Set R3 and R19'maximum clockwise.

Level measured on the ACVM/DA (pins S8 and T)

is the Crosstalk level. Level must be less than
-60 dBm.

Crosstalk "B" to "A"

' 5.2.1

5.2.2

5.2.3

5.2.4

Remove Signal Generator from pins H and J; connect
to pins M and N.

Disconnect the 600 ohm termination from pins M and
N. Connect the 600 ohms to pins H and J.

Connect the ACVM/DA to pins C and D.
Level measured on the ACVM/DA (pins C and D)

is the Crosstalk level. Level must be less than
-60 dBm.

TEST COMPLETION OF MODULE

Disconnect all test equipment from the Module. Stamp
the Module and the Test Data Card with your Test Stamp.

40172/40472-03

7/24/72
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7.0 Q.A. ACCEPTANCE
7.1 Verify that test results are within specifications.
7.2 vVerify that Test Data Card is properly filled out.
7.3 Re-inspect the Module per established criteria.

7.4 Stamp the Module and Test Data card with the "ACCEPTED"
stamp.

*Note: Paragraphs 3.2.4 through 3.2.7 and 4.2.4 thru 4.2.7 do not
require witnessing by customer Q.A. and shall be accomplished
prior to said customer Q.A, :

40172/40472-03
7/24/72 . -6-
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24V DC SIGNAL AC Voltmeter/ OSCILLOSCOPE
POWER . GENERATOR DISTORTION ANALYZER (H.P. 130C)
SUPPLY (H.P. 650R) (H.P. 331a) '
PO (O’ 'Q ’ o
0O 4 _
Q Qo1 X 00
1 il
RESISTANCE
DECADE BOX
MODULE
UNDER
TEST

Figure 1. "L

p— Denotes preferred common earth ground.

v
s
s




Dbl RAVEN ELECTRONICS CORP.
PR AVER LTRSS S
NECKED 87 L.or BEARKE, HNEVADA SR ARY

zﬂ f 170R) IBS-DTOO

NAME

r DUAL AMPLIFIER

i A [CT4CIo WERE EPOR 1% 171119 Y HIC [owe wo.

LR REVISION wy |oaTE | 5./9.77 ls0e72-08 lc 0e-6721

AFPROVED BY

°1¢




e1e

Tt .
aND —— B &
~24V —— AL
g5 T3 T4 EN
M & s
- | 5
INPUT &33 B ouTEUT
o €12,
N ! T
s = .
Tes TPo TP7  TPB
GND = U e l 47
u
L cio
100
Ry7 T
24V —— VvV & ~AWA
270
}. UNLESS NOTED"
A. ALL RESISTANCE IN OHMS
B. ALL CAPACITANGE IN UFD,
C. ALL DICDES IN4l48
D. ALL TRANSISTORS 2N2222, -
= Foe:
2. % DENOTES SELECTED VALUE A |27 5BE2WERE 33K A

2205 TY .
5 MEZ, DG VOLTS

() A mms miLuvoLTs

REVISION BY | DATE

| RAVER ELECTRONICS COAR
bl B4 wxuEsORT BLVR

TiigR ! seAmxe,navana seans
e 17081 sau-2208

iRt

APraovi .
A, ALL VOLTAGES REFERENCED TO GRD. iy | DUAL AMPLIFIER.
213 IWIATASY 3T ] owe 80,
ALL VOLTAGES TYPICAL 5-/9-72401/@472-03] P I Y- 1721







40155-03 Horizontal Model
40455-03 Early Model Systems
All models are electrically identical.

410——— and 404——~ are mechanically interchangeable.

=

1. APPLICATION

Immmmu i

41055/4 WAY-4 ‘WIRE BRIDGE
40155/40455~-03 MODULE

The 40455-03 4W/4W Bridge Module provides a method of inter-
connecting, terminating and summing 4-wire voice frequency signals.

2. SPECIFICATIONS

Input Impedance: 600 ohms, % 10%
Output Impedance: . 600 ohms, * 10%
Insertion Loss: ‘ 15 4B, t %dB
Input Level: 420 dBm, 600 ohm, maximum
Transhybrid Loss: - Greater than 60 dB
Frequency Response: - 0.3 to 3 KHz, flat

S
3. THEORY OF OPERATION

3.1 The module contains strappable pads and a bridge for the pur-
pose of terminating up to four 4-wire lines. Test points are
provided on each Input Leg of the Module to measure the input levels.

3.2 Pad Strapping Options.

PAD

Leg
Leg
Leg
Leg

B WN

NOTE:

STRAPPING FOR STRAPPING FOR
PAD IN PAD OUT
Ell to E12 & El14 to E15 E1l1l to El4 & E13 to El6
E2 to E4 & E3 to ES E2 to E3 & E7 to ES8
E17 to E18 & E20 to E21 E17 to E20 & E19 to E22

E28 to E30 & E 29 to E31 E25 to E26 & E30 to E31

TWO STRAPS ARE REQUIRED TO MAKE THE CORRECT

CONNECTION WHETHER THE PAD IS "IN" OR "OUT".
As an example: to connect the Leg 3 pad "in"
the circuit, strap E17 to E18 and E20 to E21.

3.3 Any input is connected to three other outputs through resistors,
which produce a 15 dB insertion loss. Because of the bridge
configuration, the signal on the input leg does not get to its
own output.

3.4 Refer to Schematic 404-1555. All legs of the bridge work in
an identical manner. Therefdére, the following discussion will

RAVEN ELECTRONIGS CORP BSticsh., .osucauons.., e
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be limited to Leg 1 only.

3.5 A signal is applied to LEG 1 IN, pins L and K. The signal
is presented to a 9 dB pad, which may be bypassed if no at-
tenuation is desired. If the pad is strapped into the circuit,
there will be a -24 4B attenuation from the input to any of
the other three outputs.

3.6 The 4W/4W Bridge receives the signals from the pad (if strap-
ped in) and attenuates them by -15 4B, and transfers them to
the OUT terminals of legs 2,3 and 4. :

4. MAINTENANCE AND ADJUSTMENTS
4.1 There is no alignment or adjustment:needed on this Module.

4.2-.Troubleshoot1ng of the Module is limited to ohmic checks of
the resistors or broken tracks of the printed circuit board.

4.3 Module test. The following procedure should be performed on
all four legs. '

4.3.1 Insert signal of 0 dBm level on leg 1 1nput- 1 KHz
frequency.

4.3.2 Check for -15 dBm output level on leg 2,3 and 4 out-
put.

* 4.3.3 Check for less than -60 dBm output level on leg 1 out-
put. :

4.3.4 Repeat the above procedure at 300 Hz and 3 KHz.
5. PARTS LIST
The follo&ing parts list contains all parts associated with
the 40455~-03 Module. Unless otherwise specified, part numbers

are Raven Electronics Corporation part numbers.

6. REFERENCE DIAGRAMS
40455-03 4W/4W, Schematic Diagram 404-155, dtd 57/9/72

RAVEN ELECTRONICS CORP ZS€iiecfe.. Cortioaii., 2258

40453~-03
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4(0455=-03 )
4W/4W BRIDGE PARTS LIST
PEF. RAVEN
0. | sTock numper  DESCRIPTION OTY. | MFG. NO. & NAME ﬁiﬁ N
4404-0555-03 | 40455-03 4W/4W BRIDGE MODULE . 40455-03
1404-3553 PANEL 1
0608-0201 Test Point, White 4 |SKT10-W SEALECTRO
0608-0202: Test Point, Black 4 |SKT10-B  SEALECTRO]| .
1404-2431 HANDLE : ' 1
1404-2420 BRACKET 1
4404~-1555 4W/4W BRIDGE P.C. BOARD 1 |DWG REF 404-1551, 5(9/72
. Consisting of:
RESISTOR: Metal film fixed; 1/2W 1% 40
unless otherwise specified . '
R1 0212-3650 365 ohm NC6/RN65C CORNING GLASS
R2 0212-1271 1270 ohm o NC6/RN65C CORNING GLASS
R3 0212-1271 1270 ohm ' ' NC6/RN65C CORNING GLASS
R4 0212-3650 365 ohm NC6/RN65C CORNING GLASS
R5 0212-8060 806 ohm NC6/RN65C CORNING GLASS
R6 0212-8060 806 ohm - NC6/RN65C CORNING GLASS
R7 0212-8060 £06 ohm : NC6/RN65C CORNING GLASS
RS 0212~8060. 806 ohm NC6/RN65C CORNING GLASS
R9 0212-8060 806 ohm , NC6/RN65C CORNING GLASS
R10 | 0212-8060 806 ohm NC6/RN65C CORNING GLASS
R11 | "0212-8060 806 ohm NC6/RN65C CORNING GLASS
R12 | 0212~8060 806 ohm ‘ , NC6 /RN65C CORNING GLASS
R13 | 0212~8060 806 ohm NC6/RN65C CORNING GLASS
R14 | 0212~8060 806 ohm NC6/RN65C CORNING GLASS
R15 | 0212-8060 806 ohm ‘ NC6/RN65C CORNING GLASS
R16 | 0212~8060 806 ohm NC6/RN65C CORNING GLASS:
R17 | 0212-1271 1270 ohm NC6/RN65C CORNING GLASS
R18 | 0212~3650 365 ohm NC6/RN65C CORNING GLASS
R19 | 0212~3650 365 ohm NC6/RN65C CORNING GLASS
R20 02121271 1270 ohm NC6/RN65C CORNING GLASS
nd R21 | 0212-1271 1270 ohm : : NC6/RN65C CORNING GLASS
REVISED 9/20/72 . o page L Or 2
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40455-03
4W/4W BRIDGE PARTS LIST
PEF. . RAVEN
v’ | sTock numags DESCRIPTION OTY. | MFG. NO. A NAME T
R22 | 0212-3650 365 ohm NC6/RN65C CORNING GIASS
R23 | 0212-3650 365 ohm NC6/RN65C CORNING GIASS
R24 | 0212-1271 1270 ohm NC6/RN65C CORNING GIASS
R25 | 0212-8060 806 ohm NC6/RN65C CORNING GﬁASS
R26 | 0212-8060 806 ohm NC6/RN65C CORNING GIASS
R27 | 0212-8060 806 ohm NC6/RN65C CORNING GIASS
R28 | 0212-8060 806 ohm NC6/RN65C CORNING GiASS
R29 | 0212-8060 806 ohm NC6/RN65C CORNING GLASS
R30 | 0212-8060 806 ohm NC6/RN65C CORNING GILASS
R31 | 0212-8060 806 ohm NC6/RN65C CORNING GIASS
R32 | 0212-8060 806 :ohm NC6/RN65C CORNING GIASS
R33 | 0212-8060 806 ohm NC6/RN65C CORNING GIASS
R34 | 0212-8060 806 ohm NC6/RN65C CORNING GLASS
R35 | 0212-8060 806 ohm NC6/RN65C CORNING GIASS
"R36 0212-8060 . 806 ohm NC6/RN65C CORNING GLASS
R37 | 0212-3650 365 ohm NC6/RN65C CORNING GLASS
R38 | 0212-1271 1270 ohm NC6/RN65C CORNING GILASS
R39 | 0212-1271 1270 ohm NC6/RN65C CORNING GLASS
R40 | 0212~3650 365 ohm NC6/RN65C CORNING GLASS
0510-0012 CONNECTOR: 18 pin 1 133-018-43 AMPHENOL .
0612-0104 TERMINAL: Swage 32 j2000C-1 USECO
1404~1555 P.C. BOARD: 1
n
e
-y
REVISED 9/20/72 page 2 of 2
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TEST PROCEDURE
40155/40455-03 4 WAY/4 WIRE BRIDGE

GENERAL

Complete the Test Data Card as required for each step of
this procedure. Follow the procedure carefully. DO NOT CHANGE
ANY SETTING UNTIL INSTRUCTED TO DO S80. If difficulties are
encountered, refer to the Troubleshooting Procedure for this
Module,

TEST EQUIPMENT REQUIRED

SIGNAL GENERATOR, 600 ohms H.P. 650A or equivalent
AC VOLTMETER/DISTORTION ANALYZER H.P. 331A or eguivalent
7 each, 604 ohm TERMINATIONS

2 each, BALANCED 600/600 ohm TRANSFORMER

TEST DATA

Complete the Test Data Card by filling in levels, measurements,
equipment, etc. as obtained in each step of this procedure.

TEST SETUP

Set up the test equipment as shown in Figure 1.

NOTE: FOR THE PURPOSES OF THIS TEST PROCEDURE,

"Measure the level"” means to do the following:

1. Remove the termination from the indicated
pins. '

2. Connect the leads from the transformer on
the AC VM/DA as shown in Figure 1 across the
indicated pins.

3. Note the level shown on the AC VM/DA.

4, Disconnect the transformer leads and replace
the termination.

INPUT, OUTPUT AND ISOLATION TESTS

5.1 Place 604 ohm terminations across pins as follows:
U and V, C and D, M and N, F and E, P and R, J and H,
S and T, (7 required).

5.2 Connect Signal Generator across pins K and L. Adjust the
Signal Generator level to +10 dBm plus loss of the transformer

and the frequency to 1 KHz. DO NOT CHANGE THIS SETTING

UNTIL INSTRUCTED TO DO SO. -

I3

-]1=
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5.5
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"Measure the level™ across the pins indicated. The level
obtained must be ~14 dBm, *.5 dBm.

U and V

M and N

P and R

"Measure the level" across pins S and T. The level obtained
must be less than -74 dBm.

Disconnect the AC VM/DA and Signal Generator from the
Module. Remove the termination from pins C and D and

connect it across pins K and L.

5.6
5.7

5.10 Connect the Signal Generator to pins F and E.

Connect the Signal Generator to pins C and D.

"Measure the level"” across the pins indicated. The level
obtained must be -14 dBm, *,5 dBm.

M and N

P and R

S and T

"Measure the level” across pins U and V. The level
obtained must be less than -74 dBm.

Disconnect the AC VM/DA and the Signal Generator from

the Module. Remove the termination from pins F and E
connect it across pins C and D. ‘

.

5.11 "Measure the level" across the pins indicated. The level

obtained must be -14 dBm, +.5 dBm.

P and R
S and T
U and V

5.12 "Measure the level" across pins M and N. The level

obtained must be less than -74 dBm.

5.13 Disconnect the AC VM/DA and the Signal Generator from

and

the Module. Remove the termination from pins J and H
connect it across pins F and E.

5.14 Connect the Signal Generator to pins J and H.

40155/40455-03
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5.15 "Measure the level" across the pins indicated. - The level
obtained must be -14 dBm, +.5 dBm..

S and T
U and V
M and N

5.16 "Measure the level" across pins P and R. The level
obtained must be less than -74 'dBm.

TEST COMPLETION

The tests are completed on this Module. Disconnect
test equipment. Stamp Module and Test Data Card with your
Test Stamp.
Q. A. ACCEPTANCE
7.1 Verify that test results are within specifications.
7.2 Verify that Test Data Card is properly filled out.

7.3 Re-inspect Module per established criteria.

7.4 Stamp Module and Test Data Card with "ACCEPTED" Stamp.

40155/40455-03
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