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& MANUAL CHANGES 

New or revised item 

MODEL 3555A 

TELEPHONE TEST METER 

Serials Prefixed: 722 
-hp- Part No. 03555-90001 

Instrument Serial Number Make Manual Chmgrs 

ALL ERRATA 

Instrumenl Serial Nuntbcr M~IkC M~lI111:lI cil;Inl:c’s 

-115, -118, -119, -120, 
-121, -122-124 CHANGE I/ 3 .- 

ALL CHANGE it1 722-00126andabove CHANGE li3 

722-00118 andabove CHANGE #2 ALL CHANGE #4 -- 
722-00101 thru -105, 
-107, -109, -110, -111 CHANGE 1/3 - 

ERRATA: Page l-2, Specifications: 
Change “9OV rms 20 Hz ringing voltage and + 130V carrier” to 
read “9OV rms 20 Hz ringing voltage or * 130 V carrier”. 

Page 5-2, Table 5-l: 
Change the 1 dB/step attenuator to 355C. 

Page 5-12, Paragraph 5-13b: 
Change FUNCTION setting from FLAT to 600. 

Paragraph 5-13a: 
Change to read. . . “Connect the 3555A and the 652A Test 
Oscillator as shown in Figure 5-2 and connect the 741B to the 
AC MON terminals”. 

Table 6-1: 
Change AlR8 from: 0684-2231, 10K 

to: 0683-3035, 30K. 
Change A2C26 from: 1.4 to 9.2 pF 

to: 1.2 to 3.5 pF. 
Change A2R33 from: 0684-1011, 100 ohms 

to: 0684-1001, 10 ohms 
Change A2R76 from: 0684-2211, 220 ohms 

to: 0684-5611, 560 ohms 
Change A4Cl from: 0160-0127, 1 pF. 

to: 0150-0084, 0.1 I-IF. 
Change A4Rl7 from 3116 ohms to 3160 ohms. 
Change A5 Assembly from: 03555-61903, Switch Assembly: 

weighting 
to: 03555-61901, Switch Assembly: Range 

Change Jl part number from 1251-1009 to 1251-0148. 
Add 515, Jack: telephone Part No. 1251-0071. 
Change R13 from Part No. 0684-1231 to 0683-1235. 
Change Part No. 1251-1035 to 1251-0135. 

Page 7-11, Figure 7-5: 
Add pin numbers to the board connector near A2R18. 
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Manual Chaqes Model 3555A Page 2 

ERRATA Page “Y-II, Fi;:urc~ 7-5 (Cont’d): 
(mmj The pin with $1, w.jre connected to it is pin 9. 

The remainin;; pirl number is IO with $.I?, v:iw ~~i~nncc~l.r~cl lo ii. 

Page 7-13/7-14, Figure 7-7: 
Change value of A%C26 from: 1. 4 - 9, 2 pF. 

to: 1. 2 to 3. 5 pF. 

Page 7-9: cji I 
Change pin numbers of Lt, k.o: ;-:-’ -- -- , 

/ i Ii ’ 

,9> 

! s .i 
II j 

; $1 1 
I 5’ 

j ~ 
~ I (.I I 

L ~~. -y 2 ~._ !’ I .i 0 
““?& g3 

C HANGE ii- 1 Page 6-2 and Page 7-717-8, Figure 7-2: 
Change AIR1 from: 147 k62, Part No. 0698-3452 

t-o: 130 k$-?, Part No. 07i37-0468. 

Page 6-5 and Page 7-9, Figure 7-3: 
Change A3R22 from: 37. 452, Part No. 0698-4377 

to: 38.3S?, Part No. 0698-3435. 

Page 6-3, Page 7-5/7-6, Figure 7-1, and Page 7-13/7-14, 
Figure 7-7: 

Change A2C25 from: 22 ~J,F, Part No. 0180-0228 
to: IO /JF, Part No. 0180-0374. 

Page 6-7: 
Change C6 from: 22 I-IF, Part No. 0180-0228 

to: 39 /LF, Part No. 0180-0393. 

Page 7-5/7-6 and Page 7-13/7-14: 
Change C6 from: 100 /LF to 39 IJ-F 

Page 6-8 and Page 7-5/7-6, Figure 7-l and Page 7-13/7-14, 
Figure 7-7: 

Change R9 from: 232Oa, Part No. 0698-4434 
to: 2OOOQ, Part No. 0757-0283. 

Page 6-8: 
Add R14, lOkSI, Part No. 0757-0442, 1% met flm 

Page 7-5/7-6 and Page 7-13/7-14: 
Connect a 10 kS’Z resistor across Ml terminals and label R14. 

Page 6-4, Page 7-5/7-6 and Page 7-13/7-14: 
Change A2R55 from: 316OS?? Part No. 0757-0279 

to: 383OQ, Part No. 0698-3153. 
Page 6-5: 

change A2R84 from: Part No. 0698-6679 
to: Part No. 0698-3450 
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CHANGE I/ 1 
(Cont’d) 

CHANGE :I2 Page 6-6: 
Change A4Q3, A4Q6, A4Q9 and A4Ql2 

from: 2N4122, Part No. 1853-0069 
to: 2N3906, Part No. 1853-0036. 

CHANGE #3 Page 7-11, Figure 7-5 and Pages 6-2 and 6-4: 
Change A2R31 from: 3650, Part No. 0757-0412 

to: 1 kS2, Part No. 0757-0280. 
Change A2~19 from: 39pF, Part No. 0140-0190 

to: 5pF, Part No. 0160-0763. 
Change A2~21 from: 15OpF, Part No. 0140-0196 

to: 39pF, Part No. 0140-0190. 
Change A2R47 from: 365a, Part No. 0757-0412 

to: lkfl, Part No. 0757-0280. 

Manual Changes Model 3555A Page 3 

Page 1 - 1, Level A(*cburac:y: 
Between OoF and !-32OF, the following specification applies 
the 600 and 900 function on all ranges: 

Page 7-11, Figure 7-5 and Page 6-7: 
Change A5R8 from: 357a, Part No. 0698-3432 

to: 365$?, Part No. 0757-0412. 
Add a 33kS2 resistor in parallel with A5R8, Part No. 0684-3331. 
Label this resistor A5R20. Add this resistor to Table 6-1. 
Place an asterisk (factory selected value) by this resistor. 

Page 7-13/7-14, Figure 7-7, and Page 6-5 and Page 6-6: 
Change A4C5 from: 0.033 p.F, Part No. 0160-0163 

to: 0.039 p??, Part No. 0160-0164. 
Change A4R37 and A4R38 from: 46.4K, Part No. 0698-3162 

to: 45. 3K, Part No. 0698-4496. 
Change A4C19 from: 0.033, Part No. 0160-0163 

to: 0.015, Part No. 0160-0194. 

Page 7-9, Figure 7-3: 
Add a 12 pF capacitor between the unused terminal of S3 and 

ground. This is a factory selected value. Designate this 
capacitor C9. 

Page 6-7, Table 6-l: 
Add: C9, 0160-0987, 12 pF fxd mica. 
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CHANGE I4 Page 7-9, Figure 7-3: 
Connect a neon lamp in para,llel with each winding of Ll and 
designate these lamps DS-1 and DS-2. 

Add these lamps (Part No. 2140-0298) to Table 6-1. 

Connect two diodes from the junction of RlTR18 to ground 
as shown below: 

RI8 RI9 
-f 0 54 c -.--.--. - 

T w vvc 

Add these diodes (Part No. 1901-0026) to Table 6-l. 
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c 

h 

Table l-l. Specifications 

LEVEL MEASUREMENTS 

Range: -80 DBM to +30 DBM full scale in 12 ranges. 

Frequency Range: 30 Hz to 3 MHz 

Level Accuracy: FREQUENCY 
RANGE 30 100 200 20 50 100 300 1 2 3 

Hz Hz Hz kHz kHz kHz k:Hz MHz MHz MH: 

+30 DBM *. 5dB *. 5dB f. 1dB f. 2dB 1 
I 1 I I I I 
I I 
I 

I 
I I 

+20 DBM k. 5dB f. 5dB r~-. 1dB f. 2dB *. 5dB] , I I 
I I 

I I I 

+10 DBM f. 5dB *.5dB f. 1dB f-. 2dB 5dB] I I 
zt. I I 

I 
0 to -40 DBM f. 5dB A. 5dB f. 1dB xt. 2dB +. 5dB k, 5dB ildB 1 

-50 to -80 DBM f. 5dB f. 5dB f. 2dB 
k I Y 

60052 and 90052 
Functions only 
-80 DBM through 
+30 DBM 

*. 5dB L 
Y 

I 

6OOa and 9006 
Functions onl: 

Input Impedance: Terminated, ‘75, 135, 150, 600, 9OOn &, balanced. 

Bridging: -80 to -20 DBM: 100 kSt, balanced 
- 10 to +30 DBM: 200 k0, balanced 

(Meter automatically indicates in DBM for the impedance selected. 
0 DBM = 1 mW dissipated into the impedance). 

NOISE MEASUREMENTS 

Range: +10 dBRN to t-120 dBRN full scale in 12 ranges. 

Accuracy: -f 1 dB 

Weighting Networks: 3 kHz Flat, C-Message, and Program, selectable 
with front panel switch. (CCITT and other networks available on 
special order). Filter characteristics comply with the joint standards 
of Bell System and Edison Electric Institute. 

l-l 



Section I Model 3555A 

Table 1 - 1. Specifications (Cont’d) 

Input Impedance : 

Noise Metallic: 
Terminated: 75, 135, 150, 600, 900 +2%, balanced 
Bridging: -80 to -20 DBM: 100 kSZ, balanced 

-10 to +30 DBM: 200 kS)., balanced 
Noise to Ground: 80 kfi across line; 100 kS2 to ground 

GENERAL 

Meter Indication: reads rms value of input signal. 

Meter Dynamic Response: 200 msec k50 msec to 0 DBM. Approximates 
VU characteristics. 

Input Balance: > 70 dB, 30 Hz to 30 kHz 
> 60 dB, 30 kHz to 100 kHz 
> 40 dB, 100 kHz to 600 kHz 

Input Isolation: f 200 V dc between input and case ground. 
Input circuit will withstand 48 V dc CO battery with super- 
imposed 90 V rms 20 Hz ringing voltage and f 130V carrier 
supply l 

Maximum Longitudinal Noise: -80 to -20 DBM ranges, 5V rms 
-10 to +30 DBM ranges, 15OV rms 

DC Holding Coil: 7OOa ttlO% dc resistance; 60 mA max. loop 
current at 100 Hz. 

AC Monitor: 1.4 V rms with 10 kSt output impedance (output available 
at DIAL/AC MONITOR jacks). 

DC Monitor: -1 V with 2 k0 output impedance. Jack accepts 310 plug. 

Temperature Range: O°F to 120°F. 

Input Jacks: Accepts Western Electric 241, 309 and 310 plugs. 
Binding posts accept banana plugs, spade lugs, phone tips or bare 
wires. Removable shorting bar between sleeve and ground binding 
posts. 

Dial Jacks: Accepts standard 309 and 310 plugs. Clip posts accept 
Western Electric 10llB lineman’s handset clips. 

Power Requirements: 
Line: 115V/23OV flO% ac, 50 to 1000 Hz, < 1 W. 
Internal Battery: single NEDA 202 45 V “B” battery (included). 
48V CO Battery: 310 jack (tip negative). 
Battery Life: 150 hrs. on a 3 hr. /day duty cycle at 77OF. 

l-2 
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SECTION I 

GENERAL INFORMATION 

rc 

l-l. DESCRIPTION. 

l-2. The Hewlett-Packard Model 3555A Telephone Test Meter is a versatile set 
designed for uses in testing telecommunications equipment. The extreme 
sensitivity of this set, linked with its wide and flat frequency response make 
it suitable for noise and level measurements on voice, program and carrier fre- 
quencies from 30 Hz to 3 MHz. Levels from -80 dBm to +30 dBn-c (+lO dBRN to 
+120 dBRN) full scale can be measured and are displayed on a taut band meter cal- 
ibrated to read both in dBm for level measurements and in dBRN for noise measure- 
ments. 

l-3. Input impedances of 75, 135, 150, 600 or 900 ohms, bridging or terminated 
can be easily selected by means of pushbutton switches. Bridging impedance is 
over 100 kilohms allowing measurements with a bridging loss of less than 0.05 dB. 
The meter reads directly in dBm for any selected input impedance. 

“4. 

l-4. Included in the 3555A is a 3 kHz flat, C-Message and Program Weighting 
filter conforming to the standards set up by the Bell System and Eldison Electric 
Institute. These filters are selectable by a front panel switch and use active com- 
ponents to permit very precise waveshaping. 

l-5, A noise-to-ground (NG) and a noise-to-ground hold (NG HOLD) function is in- 
cluded in the 3555A which permits the measurement of longitudinal noise. When 
noise-to-ground measurements are being made, the impedance between INPUT 
terminals is greater than 80 kilohms and 100 kilohms between each INPUT term- 
inal and ground. The input circuit provides 40 dB longitudinal noise attenuation 
while noise-to-ground measurements are being made. 

“- 

l-6. The Model 3555A can be operated from either the internal 4:5 V dry cell 
battery, an external 48 V CO battery or from 115/230 Vat, 50 to 1000 Hz. A jack 
is provided for operation from the -48 V office battery A special device is includ- 
ed in the cover to automatically turn the set off when the cover is replaced. 

l-7. A DIAL/BAT function permits connecting a lineman’s handset to the line for 
the purpose of dialing and at the same time connects the front panel meter to the 
power supply so that the battery voltage or unregulated power supply voltage can 
monitored. 

l-8. Jacks accepting Western Electric 241, 309 and 310 plugs are provided for 
INPUT connections to the 3555A. Dual binding posts accept banana plugs, 
wires, lugs or phone tips and a pair of special connectors permit the attachment 

- clip leads from a lineman’s handset. 
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l-9. ACCESSORY EQUIPMENT SUPPLIED, 

l-10. The accessory equipment supplied with the Model 3555A is listed in Table l-l. 

Table I-2. Accessory Equipment Supplied 

I -hp- Part No. I Description I Quantity I 

8120-0078 Power Cord 1 

1420-0026 Battery, 45V dry cell 1 

l-11. INSTRUMENT IDENTIFICATION. 

l-12. Hewlett-Packard uses a two-section eight-digit serial number (000-00000). 
If the first three digits of the serial number on your set do not agree with those on 
the title page of this manual, change sheets supplied with the manual will define 
differences between your set and the Model 3555A described in this manual. If the 
serial number is preceded by a letter, the set was manufactured outside the United 
States. 

l-4 
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SECTION II 

INSTALLATION 

2- 1. INSPECTION. 

2-2. The set was carefully inspected both mechal .ically and electrically before 
shipment. It should be physically free of mars or scratches and in perfect electric- 
al condition on receipt. To confirm this, the set should be inspected for physical 
damage in transit, for supplied accessories and for electrical performance. Para- 
graph 5-6 outlines the electrical performance checks using test equipment listed in 
Table 5-l. If there is damage or deficiency, see the warranty on the inside rear 
cover of this manual. 

2-3. POWER REQUIREMENTS. 

2-4. This set is designed to operate from a 45-volt internal battery, an external 
48 V CO battery, or an ac power source (115 Vat or 230 Vat, 50 to 1000 Hz). The 
power source is selected by a slide switch on the side of the case. Normally, the 
power transformer will be connected for 115 Vat unless otherwise specified. If a 
change to 230 Vat power supply voltage is desired, the dual primary of the power 
transformer is changed from a parallel configuration to a series configuration. 
These connections are shown in the schematic diagram Figure ‘7-2. A 0.15 A slow- 
blow fuse is used to protect the set. 

2-5. THREE-CONDUCTOR POWER CABLE. 

2-6. To protect operating personnel, the National Electrical Manufacturers’ 
Association (NEMA) recommends that the panel and cabinet be grounded. This set 
is equipped with a three-conductor power cable which, when plugged into an appro- 
priate receptacle, grounds the set. The offset pin on the power cable three-prong 
connector is the ground wire. This power cable is detachable from the set and is 
stored inside the front cover. 

2-7. BATTERY. 

2-8. This set is operated from a single NEDA 202 45 V dry cell internal battery or 
an external 48 V CO battery when the power selection switch, on the side of the 
case, is in the BAT position. Inserting a Western Electric 310 pl.ug into the battery 
jack disconnects the internal battery. (See Table 2-l for batteries suitable for use 
in this instrument. 

2-l 
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Table 2-l. Suitable Batteries Meeting NEDA 202 Specifications 

Manufacturer Mfr. Part No. 

Hewlett - Packard 1420-0026 
Western Electric KS-14370 
Military BA-59 
Eveready 482 
Burgess M-30 
RCA vs103 
Bright Star 3033-158, 30-33 
Mallory M-202 
Ray-0-Vat 202, P7830 
Sears 6461 
Wards 42 
Wizard 3B6241 
Zenith 2783 
General W30B 
Marathon 4202 
National Carbon 482 

2-9. INSTALLATION AND REMOVAL OF BATTERY. 

2-10. To install or replace a battery, turn the four l/4 turn fasteners on the bat- 
tery cover on the rear of the case counterclockwise to remove the cover. Lift off 
the cover, lift the battery out of its recess and unplug the three-prong connector. 

2-11. Reverse the above procedure when installing a new battery. 

2-12. COVER REMOVAL. 

2-13. To remove the cover from the instrument, release the two spring latches on 
either side of the instrument, then lift cover. When replacing the cover, first check 
the latches for released position; then place cover in position for latching. The 
power cord is stored inside the cover by wrapping it around the retainer fastened 
inside the cover. 

w 

DO NOT FORCE COVER INTO PLACE! THERE IS A 
PROJECTION ON THE COVER WHICH TURNS THE 
POWER SWITCH TO THE OFF POSITION TO PRE- 
SERVE BATTERY LIFE. IF THIS IS NOT BINDING, 
THE COVER FITS EASILY INTO PLACE. THE COVER 
MAY BE INSTALLED IN EITHER POSITION. 

2-2 
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2-14. REPACKAGING FOR SHIPMENT. - 

2-15. The following is a general guide for repackaging an instrument for shipment. 
If you have any questions, contact your local Sales and Service Office. (See Appen- 
dix B for locations.) 

a. 

b. 

C. 

d. 

e. 

Place instrument in original container if available. If not available, one 
can be purchased from your nearest -hp- Sales and Service Office. 

Wrap instrument in heavy paper or plastic before placing in inner container. 

Use plenty of packing material around all sides of instrument. 

Use a heavy carton or wooden box to house the instrument and inner con- 
tainer and use strong tape or metal bands to seal the shipping container. 

Mark shipping container with “Delicate Instrument” or “Fragile”. 

h 
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SECTION III 

OPERATING INSTRUCTIONS 

3 - 1. INTRODUCTION. 

c 

- 

3-2. The Model 3555A Telephone Test Meter is anextremely versatile transmission 
and noise measuring set which satisfies many of the demands that must be met in 
testing telecommunications equipment. The 3555A features choices of 75, 135, 150, 
600 and 900 ohm bridging or terminated inputs for noise and level measurement. A 
noise-to-ground (NC) function is included to permit measurement of longitudinal 
noise. The choice of a 3 kHz Flat Weighting filter, a C message weightingfilter or 
a Program weighting filter aids in determining and measuring noise sources. A 
600 HOLD, 900 HOLD and a NC HOLD function simulates an off-hook condition while 
measurements are being made. A DIAL/BAT function is provided to permit con- 
necting a lineman’s handset to the line for the purpose of dialing and talking. 

3-3. This section of the manual contains the informationnecessary in the operation 
of the 3555A along with a description of all controls, connectors and indicators. 

3-4. CONTROLS, INDICATORS AND CONNECTORS. 

3-5. Figure 3-1, 3-2 and Table 3-l illustrate and describe the function of allfront 
and side panel controls, connectors and indicators. 

3-6. OPERATION. 

3-7. To operate the Model 3555A, refer to Figure 3-l and proceed as follows: 

a. Before connecting the 3555A to an ac power source, insure that the power 
transformer jumper wires (Refer to Figure 7-2) are connected for the line 
voltage to be used. If the set is to be operated from 230 Vat, the jumper 
wires connected between board terminals 2 and 4 and between terminal 1 
and 3 should be removed and a jumper wire connected between board term- 
inals 2 and 3 as shown in Figure 7-2. The set is normally shipped from 
the factory wired for 115V operation unless otherwise specified. 

b. If the set is to be operated from the internal battery or from an external 
office battery, place the AC/BAT switch (located on the side of the instru- 
ment) to the BAT position using a small pointed tool; if the set is to be 
operated from the ac line, place the AC/BAT switch to the AC position. 
For operation from a 48V office battery, connect a patch cord with a 
Western Electric 310 plug to the battery jack on the side of the case and 
then connect the cord to the office battery jack on the test board or bay. 
Inserting the plug disconnects the internal battery. The office battery jack 
is arranged for -48 k4V operation with the negative terminal of the battery 
connected to the tip and the ground terminal connected to the sleeves. Cur- 
rent consumption by the 3555A is approximately 15 mA. 
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Figure 3-l. Front Panel Controls, Indicators and Connectors 
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Table 3-l. Front, Side and Rear Panel Controls, Indicators and Connectors 

0 1 POWER ON/OFF Switch: Turns on all instrument power. Operates 
on AC, external office battery or internal battery supply. 

0 2 WTG Switch: Selects weighting filter for noise measurements. FLAT- 
TMS weighting bypasses the filters and allows the full frequency range 
of the set to be used in general purpose transmission and level 
measurements. 3 KHz FLAT, C-MESSAGE and PROGRAM are noise 
weighting filters standardized by the Bell System and Edison Electric 
Institute for measurement of message circuit noise. 

0 3 RANGE Switch: Selects dBm or dBRN ranges of input sensitivity. 
The RANGE switch markings correspond to the 0 markings on the 
meter scale, @ . The black markings are dBm for transmission 
measurements and the blue markings are dBRN for noise measure- 
ments. 

0 4 RESPONSE Switch: Selects NORM meter response for transmission 
measurements or DAMP for noise measurements where the noise 
is impulsive in nature. 

@ Meter: Ataut-band individually calibrated meter with shaped pole 
pieces to provide a linear dBm indication with equal accuracy and 
resolution over the entire scale. The dBm scale is marked in black 
and has 0. 1 dBm resolution for transmission measurements. The 
0 marking at the right end of the scale corresponds to t.he black 
RANGE switch setting. The dBRN scale is marked in blue for noise 
measurements. The 0 marking at the left hand end of the scale 
corresponds to the blue RANGE switch setting. The green arc 
marked BAT GOOD corresponds to the green DIAL/BAT pushbutton 
for checking the battery condition. The left edge of the arc corres- 
ponds to the battery cut-off voltage of 30 volts and the right edge 
represents 45 volts. 

0 6 MONITOR Jack: Accepts a Western Electric 310 or 347 plug for 
tip negative and sleeve connection to an external DC recorder. 
Output voltage is proportional to the input voltage on any one setting 
of theRANGE switch. 

0 7 INPUT Switch: Selects BRDG or TERM input conditions for the 
impedance selected on the FUNCTION pushbuttons. The 600 HOLD and 
900 HOLD FUNCTION pushbuttons bypass this switch and are always 
terminating. 
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Figure 3-2. Rear and Side Panel Controls, Indicators and Connectors 
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Table 3-l. Front, Side and Rear Panel Controls, 
Indicators and Connectors (Cont’d) 

Section III 

A 

.----. 

0 8 

0 9 

FUNCTION Switch: A series of interlocking pushbuttons with the 
following functions: 

a) DIAL-BAT: Connects the multiple INPUT jacks in parallel 
with the DIAL/AC MON jacks for the dial and talk. operation. 
The circuit is arranged for loop dialing and the line under 
test must supply talk battery. Connects the meter circuit and 
a load to the internal power supplies to check the condition of the 
battery, ac power or external office battery as read onthe green 
meter scale. POWER, @ , must be ON for the battery test. 

b) NG HOLD: Selects the noise-to-ground input circuit and 
applies a dc holding bridge across the metallic line. Ear 
ground should be connected to the black G binding post, Q 11 . 

c) NG: Same as NG HOLD except the holding bridge is not used. 
Attenuation of 40 dB is inserted in both NG functions. 

d) 900 HOLD: Selects the input circuit for balanced 900 ohm 
circuits and applies a DC holding bridge across the metallic 
circuit. The meter will read in dBm for any of the impedances 
selected. 

e) 600 HOLD: Selects the input circuit for balanced 600 ohm 
circuits and applies a dc holding bridge across the metallic 
circuit. 

f) 900, 600, 150, 135, 75: Selects input circuitry for these 
balanced circuits. DC blocking is present on all these buttons. 

DIAL/AC MON: A set of multiple jacks accepting Western Electric 
309 or 3 10 plugs and a pair of special clip posts marked T and R 
which accept a Western Electric 1OllB lineman’s handset for the 
dial and talk operation when the FUNCTION pushbutton marked DIAL/ 
BAT is depressed. Loop dialing is used and the circuit must supply 
talk battery. When any other FUNCTION pushbutton, @ , is depress- 
ed, the tip and ring of the jacks are connected to the AC monitor out- 
put of the internal amplifiers for monitoring purposes. The jack 
marked 310 will also accept a 347 plug. 

0 10 INPUT: A set of multiple jacks accepting Western Electric 241 (or 
289), 309 and 310 plugs and a pair of binding posts marked T and R 
for banana plugs, spade lugs, phone tips or bare wires providing 
connection to the input cir uitry of the measuring set. When the 
DIAL/BAT pushbutton, 8a d is depressed, the INPUT jacks are 
connected in parallel with the DIAL/AC MON jacks, @ . 
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Table 3-l. Front, Side and Rear Panel Controls,, 
Indicators and Connectors (Cont’d) 

0 11 S and G Jacks: Binding posts accepting banana plugs, spade lugs, 
phonetips or bare wires for connection to case ground (6) and 
the sleeves (S) of all INPUT jacks @ and DIAL/AC MO:N jacks @ . 

0 12 Shorting Stra 
d 

: A swing-away shorting strap connecting the S and G 
terminals 11 together which may be used to isolate the jack sleeves 
from case ground. Not for use with type 347 plugs. 

0 13 Battery Cover: Removeable by four l/4 turn screw fasteners to 
expose the internal battery for replacement. 

0 14 48V - 310: A jack accepting a Western Electric 310 plug with tip 
negative and sleeve ground to supply external office battery power to 
the set. Insertion of a 310 plug into this jack disconnects the internal 
battery. The BAT-AC switch @ must be set to BAT for office 
battery operation. 

w 

INSERT PATCH CORD PLUG INTO THIS JACK FIRST, 
THEN CONNECT TO BAY MOUNTED -48V SUPPLY 
JACK TO AVOID SHORTING -48V SUPPLY. 

0 15 O.l5A-SPARE Fuse: A 0.15A slo-blo fuse and a spare for measuring 
set protection when operating from AC power. Fuses are not used 
when the set is battery powered. 

0 16 BAT-AC Switch: A slide switch for selecting the ac power source 
or the internal battery and office battery jack, @ , power source. 
The switch may be operated by a small screwdriver or pointed tool 
inserted into the slot in the switch. 

0 17 AC Power Receptacle: A 3 prong power receptacle for t.he special 
power cord stored inside the front cover. The BAT-AC switch @ , 
must be positioned to AC for this power source. 
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THE CORD MUST BE CONNECTED TO THE 
MEASURING SET BATTERY JACK FIRST 
AND THEN PLUGGED INTO THE BATTERY 
SUPPLY TO AVOID SHORTING THE OFFICE 
BATTERY TO GROUND. 

C. Turn the POWER switch to ON and depress the DIAL/BAT pushbutton on 
the FUNCTION switch. The meter pointer should indicate in the green 
BAT GOOD area indicating that the battery condition is good if the set 
is being operated from the internal battery. The meter will also monitor 
the ac supply voltage or the external office battery voltage providing an 
indication of low voltage should it exist. The voltage should cause meter 
deflection above the lower end of the green BAT GOOD area for proper set 
operation. 

3-8. BATTERY. 

3-9. The internal dry cell battery has a voltage range between 45 volts when new 
to 30 volts at cut-off which is the end of useful life. These voltages are the two 
ends of the green BAT GOOD area on the meter. The condition of the battery and 
the approximate time to cut-off can be estimated by observing the position of the 
meter pointer in the BAT GOOD area. 

3-10. The internal battery is of the carbon-zinc type with its attendant limitations 
due to temperature. The service obtained from carbon-zinc batteries depends on 
factors such as current drain, discharge temperature, discharge time and storage 
prior to use. The battery supplied with the 3555A should provide in excess of I50 
hours of operation based on a 3 hours/day duty cycle at 77OF (25OC). At other 
temperatures this time will change. At temperatures above 131°F (55OC) the 
batteries mayfail suddenly while attemperatures below -40°F (-20°C), the service 
life will be short. 

3-11. High storage temperature is damaging to dry cells and tends to reduce shelf 
life. Low storage temperature is beneficial to battery life although the battery 
should be warmed to room temperature prior to use. Turning off the set when not 

- in use and consideration of the above factors will maximize battery life. The in- 
stant turn characteristics of this set with no warm-up time required allows 
turning off between measurements. 
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3-12. LEVEL MEASUREMENTS. 

3-13. The 3555A can be used as a wide level range and wide frequency range 
Transmission Measuring Set (TMS) for voice, program and carrier multiplex 
measurements. The set will operate over a wide range of environmental conditions 
and maintain a high degree of accuracy. 

3-14. In general, transmission or level measurements are made by connecting the 
circuit under test to the INPUT jacks with a suitable patch cord, selecting the pro- 
per bridging or terminate condition and impedance and then operating the RANGE 
switch to provide an on-scale meter indication. FLAT WTG is usually used in 
transmission measurements and the set has its maximum frequency range in this 
position. 

3-15. The multiple INPUT jacks and binding posts accept the Western Electric 309 
and 310 single plugs and the 241 or 289 twin plug. The two red binding posts 
marked T (tip) and R (ring) will accept banana plugs, spade lugs, phone tips or 
bare wires. These jacks and binding posts are all connected in parallel and 
only one should be used at a time. A patching cord such as the Western 
Electric 3Pl2H, consisting of a cord with a 310 plug on one end and a 309 plug on 
the other end, should be kept with the instrument as a universal patch cord. 

3-16. The sleeves of all the INPUT and DIAL jacks are connected together and to 
the black binding post marked S. This binding post is in turn, connected through a 
swing-away shorting strapto asecond black binding post marked G. This binding 
post is the measuring set case ground. Where it is necessary to establish a battery 
or ground condition on the sleeve for PBX testing purposes, this shortingstrapmay 
be disconnected by loosening the black binding posts and swinging the strap away. A 
lead is then connected to the S terminal and may be connected to battery or ground 
for the test. Type 347 plugs must not be used when the shorting strap is removed. 

3- 17. Themultiple jacks markedDIAL/AC MONare connected in parallel and accept 
a 309 or 310 plug. A dial with the impulse springs connected to the tip and ring of 
a 309 or 310 plug may be used or a lineman’s handset (also referred to as a butt-in) 
such as the Western Electric 1011B may be connected to the two square clip posts 
for the dialing and talk operation. When the FUNCTION pushbutton marked DIAL/ 
BAT is depressed, the DIAL jacks are connected to the INPUT jacks and a number 
may be dialed on the line connected to the INPUT jacks. The circuit is arranged 
for loop dial operation and the circuit under test must supply talk battery. 

3-18. Once the switching equipment has been seized by the dialing operation, the 
connection can be held by depressing one of the pushbuttons marked HOLD. This 
places a DC bridge, consisting of a high inductance retardation coil, across the 
INPUT terminals. This coil has negligible effect on measurements of voice fre- 
quencies. Once any button other than the DIAL/BAT pushbutton is depressed, 
the AC output of the internal amplifier circuit is returned to the DIAL/AC MON 
jacks for an external headphone which can be used to monitor the noise or tones being 
measured. The lineman’s handset which was used for the dialing operation can be used 
for monitoring by leaving it connected to the clip posts. The jacks marked 310 will 
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accept a headphone or recorder connected to the tip and ring of a 310 or tipand sleeve 
of 347 plug. The performance of the set is not affected by this output and any imped- 
ance headphone may be used. 

3-19. The DIAL/BAT function, also checks the power source used. The green arc 
on the meter marked BAT GOOD, corresponding to the green BAT marking on the 
pushbutton, indicates the range of voltages for proper operation. The right end of 
the arc corresponds to a battery voltage of 45 volts and the left end of the arc cor- 
responds to the battery cut-off voltage of 30 volts. Thus the remaining battery life 
can be estimated by noting the position of the pointer in the green arc. Since the 
set POWER must be turned ON to perform this check, the battery is properly load- 
ed to give a true indication of its condition. When operating from the external office 
battery or AC power, the meter monitors this voltage to indicate if it is the correct 
level to properly power the set. The POWER switch turns OFF and ON all powerto 
the set. 

3-20. The remaining FUNCTIONS are used to set up the input conditions. The two 
NG FUNCTIONS will be discussed in Paragraphs 3-36 and 3-37. The input imped- 
ance of the set is selected by the pushbuttons marked 900, 600, 150, 135 and 75. 
The 900 and 600 ohm impedances are normally used for loop plant testing while 
600, 150, 135 and 75 ohms are usually reserved for carrier system measurements. 
Because of this, the 150, 135 and 75 ohm impedances are not recommended at fre- 
quencies below 100 Hz. The maximum high frequency range occurs in the 600 
position as indicated on the accuracy charts appearing in the specifications, 
Table l-l. To utilize this high frequency range on other impedances, select 60052 
bridging input and use an external terminating resistor of the proper value. The 
meter will indicate dBm for 6OOa circuits and a correction factor must be added to 
obtain a dBm indication for the actual circuit impedance. For 75Q add 9 dBm, 
for 135S2 add 6.5 dBm and for 15052 add 6 dBm to the meter indication. Observe 
the sign of the meter indication and RANGE switch setting to obtain the proper 
level. The pushbutton marked with the impedance corresponding to that of the cir- 
cuit under test should always be depressed. A bridged or terminated condition is 
determined by the position of the INPUT switch. Using this method will cause the 
meter to read in dBm for the impedance selected, bridging or terminated. The 
terminations, when used, are provided with a dc blocking capacitor. Accidental 
application of carrier or telegraph battery, office battery or ringing voltage will 
not damage the set. The two pushbuttons marked 900 HOLD and 600 HOLD bypass 
the INPUT switch and terminate the circuit in addition to placing the holding bridge 
across the line that is connected to the INPUT. 

3-21. The switch marked WTG selects the internal weighting filters for noise and 
level measurements. The position marked FLAT-TMS allows the full frequency 
range of the set to be utilized and is generally used for transmission measurements. 
The remaining positions are used in noise measurements as discussed in Para- 
graph 3-27. 

3-22. The RANGE switch selects the dBm range of the meter. To avoid overload- 
ing the set, turn the RANGE switch to +30 dBm when connecting a circuit for 
measurement. Once the circuit is connected, turn the RANGE switch counterclock- 
wise until an on-scale meter indication is present. The black DBM marking on the 
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RANGE switch identifies the input level required to deflect the meter to the 0 
mark on the black scale. This meter uses shaped pole pieces to present linear dB 
markings on the scale with marks at 0.1 dB increments. The accuracy and resolu- 
tion of this type of meter is the same at any point on the scale and it is not neces- 
sary to keep the pointer in the upper portion of the scale for maximum accuracy. 
The accuracy of the meter is not affected by the position of the set. This type of 
meter will have the pointer off-scale to the left when no input signal is applied and 
a mechanical zero adjust screw is not required. The actual input level to the set 
is the algebraic sum of the black RANGE switch setting plus the indication on the 
black dBm meter scale. For example, RANGE is set at -4ODBM and the meter in- 
dicates -6. 3DBM. The input level isthen (-40) + (-6.3) = -46. 3DBM. IftheRANGE 
is at +20DBM and the meter indication is -4.7DBM, the level is (+20) -I- (-4.7) = 
+15.3 DBM. 

3-23. All panel markings corresponding to the proper settings for transmission 
measurements are in black. The DBM markings on the RANGE switch and meter 
face are in black, as is the FLAT-TMS position of the WTG switch. The blue 
markings correspond to the settings for noise measurements as discussed in 
Paragraph 3-27. The response of the meter rectifier circuit is RMS which allows 
the set to measure the true power of any arbitrary input waveform provided the 
crest factor does not exceed 4:l. Crest factor is defined as the ratio of the peak 
value of a waveform to the rms value of that waveform. In most telephonic measure- 
ments, consideration of this crest factor is not necessary. 

3-24. The balanced input to the set is achieved by the use of a transistorized 
differential amplifier instead of a repeat coil. This allows better balance, wider 
frequency range and better accuracy but cannot handle the same level of longitud- 
inal voltages as a transformer can. This applies to the level and noise-metallic 
measurements. On the -20 dBm range and below, the maximum longitudinal voltage 
must be limited to 5 volts. (+16 dBm on 600 ohm circuits). The -10 dBm range 
and above is limited to 150 V. (1-46 dBm on 600 ohm circuits), To check for this 
limitation, make a noise-to-ground measurement as described in Paragraph 3-36. 
For the -20 dB range and below the noise-to-ground level should not exceed +66 
dBRN. The -10 dBm range and above can have noise-to-ground levels as high as 
+96 dBRN. If the level is too high, a repeat coil such as the Western Electric 120 
series should be used at the INPUT to the set to isolate the longitudinal voltage. 

3-25. The switch marked RESPONSE determines the speed of the meter response 
and is usually left in the NORM position for transmission measurements, 

3-26. The jack marked DC MON accepts a Western Electric 310 or 347 plug with 
connections to the tip and sleeve. The dc voltage supplied by this jack can be used 
to operate a dc potentiometric recorder requiring 1 V or a dc galvanometric re- 
corder requiring 500 PA This dc output is proportional to the input level on any 
one range and not meter deflection since the meter is logarithmically scaled. 
Knowing the current required to drive the recorder full scale and the input imped- 
ance of the recorder, enter these numbers into the recorder compatibility chart 
Figure 3-4 to determine if the recorder is suitable for use withthis set. If these 
numbers do not fall within the compatibility area, refer to Paragraph 3-40. Connect 
an input voltage to the set and adjust the RANGE switch until a near full-scale indi- 
cation is observed on the meter. Connect the recorder plug with the tip negative to 
the DC MON jack and adjust the input level until the meter indicates atODBM. Mark 
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this point, which should be near full scale, on the recorder paper. I)cc*rc~asc~ the 
input level until the meter reads -1. Mark this point on the r(~(*orc-lc~r paper. (‘on- 

tinue until the recorder has been calibrated for ea(+h of the nl:ijor (I11 divisions on 
the meter. The actual input level to the set as indicated on the re(aordcr, will IK 
the algebraic sum of the RANGE switch setting and the dl-3 indic*ntion on the rc(~ordcr. 

3-27. NOISE MEASUREMENT. 

3-28. One of the primary functions of this set is to measure nlessa!:e circauit IIO~SC 
both metallic and noise-to-ground. The weighting filters built into this set :ire 
switch selected and their characteristics conform to the standards set up by the 
T3ell System and Edison Electric Institute. 

3-29. In general, noise-metallic measurements are made by connecting the circ*uil 
under test to the INPUT jacks with a suitable patch cord, selecting t~he proper 
bridging or terminate condition and impedance, selecting the proper weightin:: f iltcir 
and operating the RANGE switch to provide an on-scale nleter indic*ation. Noiscl 
measurements involve many of the same operations as the level nlensurelllcnts dis- 
cussed in Paragraph 3-12 and only the differences will be discussed. 

3-30. Three filters are supplied for noise measurements; C-MESSAGE and 3 kllz 
Flat for message circuit noise measurement and PROG for broadcast studio-trans- 
mitter links and telephone company program circuits. These filters are necessary 
to allow the measuring set to approximate the response of the humall ear and give 
an indication representative of a person’s subjectiveness to noise. The frequency 
response of these filters is shown in Figure 4-3. 

3-31. Once a circuit has been connected, the RANGE switch is adjusted until the 
noise fluctuations appear on-scale on the meter and a two to three minute obser- 
vation of the pointer fluctuations is made to establish the point at which the pointer 
appears most of the time, disregarding the occasional high peaks. For rapidly 
fluctuating noise such as atmospheric static or switching noise, operate the RE- 
SPONSE switch to DAMP. In this position of the switch, the levcll of the nlost 
frequently occurring peaks should be re‘ad. Noise is specified in dr3RN (dcc.ibels 
above Reference Noise) and the type of filter used is noted, for cxa~llple, dlZRN<‘ 
meaning C-message weighting is used. 

3-32. The noise-metallic level is the algebraic sum of the indication on the blue 
DBRN meter scale and the blue DBRN RANGE switch setting. For example, RANGE 
is set to 40 DBRN and the meter indicates +7 DBRN. The noise-metallic level is 
(40) + (+7) = +47 DBRN. The RANGE switch marking indicates the level at the 0 
DBRN mark on the left end of the meter scale. 

3-33. Occasionally other message circuit weightings such as the older Bell System 
FlA weighting or the International Telecommunication Union’s CCITT or psophmetri(2 
weighting may be required. To convert from C-message to FlA, subtract 6 dBRN 
from the C-message indication. The units for FlA weighting are dBa, meaning 
decibels adjusted. To convert from C-message to CCITT or psophmetric weighting, 
subtract 1 dBm from the C-message level as read on the black dBm meter 
scale and RANGE switch setting. This will give the noise level in dBm which is 
acceptable for psophmetric measurements. 
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3-34. As an aid in identifying the source of noise, the DIAL/AC MON jacks can be 
used with a monitoring receiver to listen to the noise which will have approximately 
the same quality as that heard by a subscriber. Particular types of noise like power 
line induction, switching noise, atmospheric static, crosstalk or random noise may 
be identified by this listening test. To aid in bringing up the level of the lower fre- 
quency power line noise, the 3 kHz flat weighting is used. A substantial increase 
in meter indication with the 3 kHz flat weighting indicates the presence of low fre- 
quency noise and it will also sound louder in the monitoring headphone. 

3-35. In some cases recording of the noise during a busy period is necessary. The 
recorder connections and operation is discussed in Paragraph 3-26. The calibration 
should be done using the dBRN scale rather than the dBm scale and it should be 
noted that the RESPONSE switch also damps the recorder. 

3-36. Noise-to-ground measurements are made by a special input circuit arrange- 
ment which is used when either the NG or NG HOLD pushbutton is depressed. Dial 
and talk may be accomplished on the metallic circuit and the metallic connection 
held by using the NG HOLD pushbutton. It is necessary to establish a good earth 
or system ground and connect it to the black binding post marked G. The noise-to- 
ground measurement is 40 dB less sensitive than the noise metallic measurement 
because of the voltage divider in the input circuit. This requires adding 40 dB to 
the meter indication to arrive at the correct noise-to-ground level. The level is 
the algebraic sum of the blue RANGE switch setting and the blue meter scale indi- 
cation plus 40 dB. For example, RANGE is set to 20 dBRN and the meter indicates 
+3 dBRN. The noise-to-ground level is 20 + (+3) +40 = 63 dBRN. Some telephone 
company operating procedures disregard the 40 dB correction factor in which case 
the noise-to-ground level would be 20 + 3 = 23 dBRN. 

3-3’7. The NM and NG indications can be used to compute the balance of a facility 
since balance is defined as the degree of rejection of longitudinal signals. The 
degree of balance in dB where the major part of noise-metallic is due to noise-to- 
ground, is given by the equation, Balance in dB = NM - NG. For example, if the 
noise-metallic level of a circuit is +26 dBRN and the noise-to-ground of the same 
circuit is +90 dBRNC, the balance in dB is (+26) - (+90) = -64 dB. In the case 
mentioned above where the 40 dB correction factor is neglected, the balance in dB 
= (NM) - (NG + 40). 

3-38. Other general purpose uses of the 3555A are volume and crosstalk measure- 
ments. The ballistic characteristics of the set make it approximately correct for 
VU measurements. The RANGE switch should be adjusted until the meter pointer 
fluctuations are on-scale and should be observed for the maximum of the frequently 
occurring peaks, disregarding the occasional high peaks. The meter indication in 
dBm is equal to VU(volume units.). 

3-39. Crosstalk measurements involve low level measurements and part of the 
meter indication may be caused by noise in addition to crosstalk. The general 
technique is to measure with crosstalk and noise present and then measure noise 
alone. A correction factor must then be applied and can be found in Table 3-2. 
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3-40. RECORDER COMPATIBILITY. 
.ih 

3-41. If an external recorder is to be used to monitor the dc output of the 3555A, 
the Recorder Compatibility graph, Figure 3-4 should be consulted to determine if 
your particular recorder can be used. Recorders with input characteristics that 
fall below the compatibility area can be used provided a suitable resistor is used 
between the 3555A dc output and the recorder input. 

C 

3-42. To choose the value of this resistance, simply follow the li.ne designating the 
full scale current of your recorder, horizontally until it intersects the top line in 
the Recorder Compatibility graph. From this intersection follow the vertical line 
to find the total impedance RT required for full scale deflection. (See Figure 3-3). 
The input impedance of the recorder should be subtracted from this value RT to 
determine the value of Rl. For example, assume that your particular recorder has 
an input impedance of 2000 ohms with a full scale sensitivity of 20 PA. Follow the 
20 PA line to the right until it intersects the top line at 48 k0. The value of Rl will 
then be 48 kQ -2 k0 input impedance = 46 kSZ. 

3-43. Recorders with input characteristics that fall above the compatibility area in 
Figure 3-4 cannot be used to monitor the 3555A dc output since full scale deflection 
of the recorder cannot be accomplished by the 3555A. 

c 

A  

ZI = 3555A DC MON OUTPUT IMPEDANCE 

22 = RECORDER INPUT IMPEDANCE 

Rl = RT (from figure 3-4) MINUS Z2 

Figure 3-3. Impedance Matching 3555A to Recorder 
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Figure 3-4. Recorder Compatibility Chart 

Table 3-2. Crosstalk Correction Factor 

(Crosstalk + Noise) in dB 
Minus Noise Alone indB 

1 

2 

3 

4 to 5 

6 to 8 

9 and above 

dB Correction Factor 
Crosstalk in dB = (Crosstalk + Noise) 

Minus Correction Factor 

7 

4 

3 

2 

1 

0 
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3-44. APPLICATIONS. 

Section III 
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3-45. Sometimes it is necessary to transmit or send a tone on a line and then 
measure the received signal coming back on the same line. Rather than change 
connections back and forth between the 3555A and 236A when changing from SEND 
to RECEIVE and thus take a chance on dropping the line, it is much more conven- 
ient to make one set of connections and then select SEND or RECEIVE by means of 
a switch. Refer to Figure 3-5. 

3-46. By utilizing the test set-up shown in Figure 3-5, send and receive can be 
accomplished with a minimum number of operations. To dial, set both function 
switches to DIAL and dial the desired line on the butt-in. To send, change the 236A 
FUNCTION switch to 600 HOLD or 900 HOLD, depending on the i.mpedance required. 
To receive a tone, set the 3555A FUNCTION switch to either 600 HOLD or 900 HOLD 
(whichever is appropriate) and change the 236A FUNCTION switch to DIAL. To 
send again, simply change the 236A to 600 HOLD or 900 HOLD. If holding is not 
required or dialing is not required, simply select the impedance and switch back 
and forth on the 236A FUNCTION switch. 

hp3555A 
OSCILLATOR TELEPHONE 

TEST METER 

LINE 
3 

BUTT- .N 

Figure 3-5. Simplified Send/Receive Test Set-up 

3-47. TRANSMISSION LOSS MEASUREMENTS. 

3-48. Transmission loss is defined as the ratio of power from a transmission line 
by a receiving terminal to the power available from the sending equipment and is 
dependent on three factors; power dissipated by the dc resistance of the line, power 
losses because of impedance mismatch, power transferred to other circuits by in- 
ductive or capacitive coupling. (See Figure 3-6). 

3-49. These factors are difficult to measure separately. Their sum, however, is 
relatively easy to measure with the -hp- 236A/3555A combination. 
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3-50. Figure 3-6 shows a typical transmission loss measurement setup. The 
oscillator is adjusted for a reference level and the signal is measured at the other 
end of the line with a level meter. Loss measurements are usually made at various 
frequencies to determine the response of the line. 

3-51. Ideally the man at each end of the line will have both an oscillator and a 
Transmission Measuring Set (TMS) so that the loss can be measured in both direct- 
ions. If the line that is being tested passes through central office switching equip- 
ment, the oscillator or TMS at the remote end is placed in the DIAL mode and the 
lineman’s handset connected to the DIAL posts, permitting the repairman to bypass 
the instrument circuitry and dial his test board at the central office. Tests are 
then made in the 600 or 900 ohm HOLD positions, which provide a dc path to hold 
the switching relays. 

3-52. CROSSTALK MEASUREMENTS. 

3-53. Crosstalk is interference on a transmission line caused by inductive and 
capacitive coupling between pairs of transmission lines in close proximity. Cross- 
talk can be classified as near-end and far-end. Far-end crosstalk is interference 
at the end of the transmission line opposite the signal source while near-end cross- 
talk is interference detected at the same end of the line as the signal source. 

3-54. Since different frequency bands are used for each direction of transmission 
on two wire carrier systems, near-end crosstalk cannot be detected. The situation 
is quite different, however, for far-end crosstalk since it is in the same frequency 
band as the desired signal and can be detected. 

3-55. Referring to Figure 3-7, one pair of lines is designated A-B and the other 
pair designated C-D with A and C representing the near-end of the one of the pairs, 
and band D representing the far-end of the other pair. First measure the trans- 
mission loss between A and B. Then measure the transmission loss from A to D. 
The crosstalk coupling loss in dB,is the difference in the reading from A to B and 
the reading from A to D. 

3-56. IDENTIFYING NOISE CHARACTERISTICS. 

3-57. Normally, a frequency selective voltmeter is used to identify the character- 
istics of transmission line interference in order to trace it down to its origin and 
apply the appropriate corrective action. As an expedient for troubleshooting, there 
are several subjective measurements that the 236A/3555A can make to help identify 
the interference characteristics. 

3-58. Since power line noise is the most common nuisance, a quick check with the 
3555A should be made first. By noting the difference in noise readings betweenthe 
3 kHz FLAT and C-message weighted modes, an indication of line frequency dis- 
turbance can be ascertained if the 3 kHz flat mode shows a substantially higher 
reading. 
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F 

OSCILLATOR 
hp 236A 

TiLEPHONE 
TEST METER 

Figure 3-6. Typical Test Setup for Measuring Transmission LOSS 

hpmm hp3555n 
OSCILLATOR TELEPHONE OSCILLATOR TELEPHONE 

TEST METER TEST METER 

Figure 3-7, Test Setup for Measuring Crosstalk Coupling Loss 
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3-59. As a further aid in identifying noise, the lineman’s handset can be connected 
to the AC MONITOR terminals and an aural analysis made. Although the handset 
will not respond to 60 Hz, line interference is usually very rich in odd harmonics 
and 180 Hz can easily be identified. This test also helps to identify “babble” and 
other audio frequency interference. 

3-60. Vagrant noise, such as atmospheric noise, can be analyzed by connecting a 
strip chart recorder to the DC MONITOR terminals. Long-term seasonal and 
temperature effects can also be measured very conveniently with a recorder. 

3-61. Frequency of strong interfering periodic signals, such as radio transmitters, 
can be roughly determined with the 236A and 3555A. The 236A is connected to one 
end of the line and the 3555A to the remote end, as with transmission loss measure- 
ments. The oscillator output is increased until the test meter barely indicates a 
signal above the noise. The oscillator frequency is then changed very slowly while 
the repairman observes the 3555A for a beat. By tuning for a beat, the frequency 
of the interfering signal can be read directly off the oscillator frequency dial to an 
accuracy of approximately *3%. In practice, this measurement would probably be 
made using a “loop around” technique. The oscillator would be connected to a quiet 
line at the remote location and this line would be tied to the noisy line back at the 
central office. This permits one man to operate both the oscillator and the test 
meter. 

3-62. When a current flows through a conductor, it sets up two distinct fields 
around the conductor -- the electrostatic (capacitive) field and the magnetic (in- 
ductive) field. Both are capable of inducing longitudinal voltages in adjacent con- 
ductors, and both increase in proportion to the power and frequency of the current 
from which they result. They differ greatly, however, in how they affect nearby 
circuits. The voltage resulting from magnetic induction varies inversely with the 
impedance of the line. That is, the higher the line impedance, the less voltage 
that can be induced by a magnetic field. Capacitively coupled voltage, on the other 
hand, increases in direct proportion to line impedance -- the higher the impedance, 
the greater the capacitive coupling. By means of a simple test, it is possible to 
identify the coupling between two lines, as shown in Figure 3-8. Since induced 
voltages are inversely proportional to line impedance, the voltage coupled from 
pair A into pair B (Figure 3-8a) will increase as the impedance is lowered (i. e., 
shorted). Conversely, since capacitively coupled voltages are directly proportional 
to impedance, the coupled voltage in Figure 3-8b would increase as the impedance 
is increased (i. e., open circuited). Both tests in Figure 3-8 should be performed 
to correlate the result. 
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Figure 3-8. Simple Test For Inductive and Capacitive Coupling 

3-63. MEASUREMENTS IN DBC. 

3-64. The term dBC means dB Collins and is defined as 0 dBC = 0.775V across 
any impedance as read on an -hp- Model 400D AC Vacuum Tube Voltmeter. Thus, 
the dBC is strictly a relative term. 

3-65. Measurements can easily be made in dBC by utilizing the Model 3555A 
Telephone Test Meter. To make these measurements, set FUNCTION to 600 and 
the INPUT switch to BRDG. Any termination required other than 600 ohms must be 
provided externally and connected across the two binding posts T and R. Termi- 
nation can also be made using a patch cord and any one of the other INPUT jacks 
since all INPUT jacks are connected in parallel. If a 600 ohm termination is to be 
used, the internal termination can be utilized by placing the INPUT switch to the 
TERM position. Note that this does not work in either of the hold positions since 
they are terminate only. 
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SECTION IV 

THEORY OF OPERATION 

*A 

““4 

4- 1. INTRODUCTION. 

4-2. The Model 3555A Telephone Test Meter is a special level and noise measuring 
set designed for uses in testing telecommunications equipment. Inputs between -80 
dBm and +30 dBm full scale can be selected for level measurements in twelve ranges 
and corresponds to the black markings on the meter face and RANGE switch. Noise 
measurements between +I0 dBRN and +120 dBRN full scale can also be measured, 
selectable in twelve ranges and corresponding to the blue markings on the meter 
face and RANGE switch. When measuring rapidly fluctuating noises, a damping 
circuit can be inserted by the RESPONSE switch. 

4-3. Impedances of 75, 135, 150, 600 and 900 ohms, terminated or bridging, can 
be selected by the pushbutton FUNCTION switch. When a bridging input is selected 
by the INPUT switch, the input impedance is greater than 100 k0, causing less than 
0.05 dB bridging loss. A 900 HOLD and 600 HOLD function is included to simulate 
an off-hook condition and is terminated regardless of the position of the INPUT 
switch. 

4-4. The 3555A features a DIAL/BAT function which permits connecting a lineman’s 
handset to the line for the purpose of dialing and talking. When the DIAL/BAT push- 
button is depressed, the front panel meter is connected to the power supply so that 
the internal battery voltage, office battery voltage or ac supply voltage can be mon- 
itored. (Refer to Paragraph 3-19 for a more detailed description.) 

4-5. A Noise-to-ground (NG) function is included so that longitudinal noise (common- 
mode) measurements can be made. When the NG pushbutton is depressed, 40 dB of 
attenuation is placed across the INPUT terminals and the input to the differential 
amplifier is then referenced to ground. The NG HOLD function is identical to the 
NG function except that a high inductance holding coil is connected across the INPUT 
terminals. 

.- 
4-6. A variety of INPUT and DIAL jacks are available which accept Western 
Electric type 241 double plugs, 309 and 310 single plugs, dual banana plugs, clip 
leads and bare wires. 

4-7. CIRCUIT DESCRIPTION. 

4-8. Refer to Figures 7-2 through 7-7 for the following discussions. 

4-9. POWER SUPPLY (Al). 

4-10. The Model 3555A Telephone Test Meter can be operated from either the in- 
ternal 45 V dry cell battery, an external 48 V office battery or from 115/230 Vat. 
A jack is provided on the side of the measuring set which accepts a Western Electric 
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type 310 plug for operation from an external 48 V office battery (tip negative). The 
set is initially shipped from the factory wired for 115 Vat operat.ion. However, if 
230 Vat operation is desired, jumper wires must be changed on the Power Supply 
Al board (see Figure 7-2). 

4-11. When the 3555A is operated from an ac source, power transformer AlTl 
supplies power through the AC BAT switch to the diode rectifier AlCRl. The recti- 
fied voltage from AlCRl is filtered by AlCl before being applied to a series regula- 
tor circuit. When operated from the internal battery or external office battery, the 
dc input voltage is applied through the AC BAT switch and AlCRl to the input of the 
series regulator. Inserting a 310 plug into the 48 V 310 TIP NEG jack disconnects 
the internal battery. 

4-12. OPERATION. 

4-13. If a change in the -26 V supply should occur, the base of AlQ5 will sense 
this change. After being amplified by AlQ5 and AlQ4, this change is applied to 
the base of AlQ2 which controls the base current of series regulator AlQl and thus 
its conduction level. The change in conduction of AlQl restores the output to -26 
volts. The emitter of AlQ5 is held at -13 volts by reference diode AlCR6 so that 
only changes in the -26 volt output will determine changes in conduction level. 
Transistors AlQ6 and AlQ7 provide a current source for the -13 volt supply with 
AlCR7 acting as the reference. 

4-14. Nominal current consumption by the 3555A is 15 mA. However, in case of 
an accidental short circuit within the set, the maximum current that can be drawn 
from the power supply is limited to approximately 50 mA. Diodes AlCR4 and 
AlCR5, in conjunction with AlR4 and AlQ2, act as a current limiter. When the 
current through AlR4 reaches 50 mA, diodes AlCR4 and AlCR5 become forward 
biased and the current through AlQ2 can no longer increase. Therefore, the max- 
imum current that can be drawn by the set is limited in order to protect the power 
supply. 

4-15. The battery supplied with the 3555A should provide in excess of 150 hours of 
operation based on a 3 hour/day duty cycle at 77OF (25OC). However, this time 
will vary depending upon the time and temperature at which the set is operated. 
(Refer to Paragraph 3-8 for more detailed information. ) 

4-16. FUNCTION SWITCH ASSEMBLY. 

4-17. DIAL/BAT. 

4-18. The DIAL/BAT pushbutton when depressed, serves the dual function of 
permitting connecting the lineman’s handset to the line and at the same time con- 
nects the front panel meter to the power supply so that the power source can be 
monitored. 

4-19. In the depressed position of the DIAL/BAT switch, jacks accepting Western 
Electric type 309 and 310 plugs and a special pair of DIAL posts are connected to 
the INPUT jacks. The tips of the DIAL jacks are connected to the tips of the INPUT 
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jacks through A3 pin 20, A3SlA, A3S2A, A3S3A and A3 pin 22. The DIAL jack rings 
are connected to the INPUT jack rings through A3 pin 19, A3SlB, A3S2B, A3S3B and 
A3 pin 10. The DIAL tips and rings are also connected to the INPUT attenuator 
through pins A3 pin 16 and A3 pin 15 respectively. Refer to Figure 4-l. 

4-20. Power Supply Al is connected to the front panel meter through A3SlC when 
the DIAL/BAT pushbutton is depressed. When the 355514 is operated from the in- 
ternal battery or an external office battery and the DIAL/BAT button is depressed, 
the front panel meter monitors the battery voltage. When the 3555A is operated 
from an ac source and the DIAL/BAT button is depressed, the front panel meter 
gives a relative indication of the ac line voltage. 

h 4-21. NC, NG HOI-D. 

4-22. An NC (noise-to-ground) and NC HOLD function is included in the 355512 to 
permit measurement of longitudinal noise (common mode). When either the NC or 
NC HOLD pushbutton is depressed, the INPUT jacks are bridged by a 40 dB atten- 
uator consisting of A3R15, A3R16, A392, A3Cl and A3Rl. Therefore, 40 dB must 
be added to the reading obtained in order to get a true indication of noise-to-ground. 
The meter amplifier is normalized at 600 ohms so that the meter will indicate 
directly in dBRN. Refer to Figure 4-2 for simplified diagram. 

4-23. The tip INPUT is connected to Input Attenuator through A3 pin 22, A3S4A 
through A3SlOA and to the 40 dB attenuator consisting of A3R15, A3R2, A3Cl and 
A3Rl. The signal from A3Rl then passes through either S2A (NC HOLD) or S3A 
(NC) to A3 pin 16 and to the INPUT attenuator. The ring INPUT signal follows a 
similar path through A3 pin 10, A3S4B through A3SlOB and to the 40 dB attenuator. 

4-24. When either of the NC pushbuttons is depressed, the impedance between IN- 
PUT terminals is 80 kQ with 100 kQ between each INPUT terminal and ground. The 
NG HOLD function places a high indu.ctance holding coil across the INPUT terminals 
to simulate an off-hook condition. 

4-25. 900 HOLD. 

4-26. When the 900 HOLD pushbutton is depressed, the INPUT terminals are 
terminated in 900 ohms, a holding coil is placed across the INPUT terminals and 
gain switching is performed in the Meter Amplifier. 

4-27. The 900 ohm terminating resistors A3R3 and A3R6 are connected in series 
across the INPUT terminals (tip) through A3 pin 22, A3S4A, the INPUT switch S3, 
Cl, A3S4B and A3 pin 10 (ring). Holding coil Ll is connected between the INPUT 
terminals and consists of two separate windings that are connected in series by 
A3S4C when the 900 HOLD button is depressed. Contacts of switch A3S4C remove 
the short from A3R18, thus placing it in the Meter Amplifier gain control circuit. 
The 900 HOLD function is terminated regardless of the position of the INPUT 
switch. 
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Figure 4-1. Simplified DIAL/BAT Function 

INPUT 

Figure 4-2. Simplified Noise-to-Ground Function 
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A  4-28. 600 HOLD. 

4-29. The 600 HOLD function is similar to the 900 HOLD function except for the 
value of terminating resistors selected and the switch contacts involved in switching. 
Terminating resistors A3R4 and A3R8 are placed across the INPUT terminals by 
A3S5A and A3S5B. The holding coil Ll is placed across the INPUT terminals by 
A3S5C. There is no gain switching in the Meter Amplifier when the 600 HOLD 
pushbutton is depressed since the Meter Amplifier is normalized at 600 ohms. 

4-30. 900. 

*II* 
4-31. When the 900 pushbutton is depressed, 9OOQ terminating resistors A3R5 and 
A3126 are selected by A3S6A and A3S6B. These terminating resistors are connect- 
ed across the INPUT terminals when the INPUT switch is in the TERM position or 
can be removed from the INPUT circuit for a bridging input. When the INPUT switch 
is in the BRDG position the balanced input impedance is 100 k0. Gain switching is 
performed in the Meter Amplifier so that the meter will always read in dBm regard- 
less of the impedance level selected. When the 900 button is depressed, the short 
is removed from A3Rl8, thus changing the gain of the Meter Amp.lifier. 

4-32. 600. 

4-33. The 600 pushbutton switch, when depressed, performs essentially the same 
function as the 900 pushbutton switch except for the value of the terminating resis- 
tors selected. Resi.stors A3R7 and A3R8 provide a 6OOQ termination when the 600 
pushbutton is depressed and the INPUT switch is in the TERM position and are 
selected by A3S7A and A3S7B. There is no gain switching in the Meter Amplifier 
in the 600 position of the function switch since the amplifier is normalized at 60052. 
(See Figure 4-4 for simplified gain switching circuit.) 

4-34. The 150, 135 and 75 positions of the function switch are identical to the 900 
position except for the termination resistors, gain switching resistors, and the 
switching contacts involved. 

4-35. The 150 ohm terminating resistors A3R9 and A3RlO are selected by A3S8A 
and A3S8B respectively. Gain switching for the Meter Amplifier is performed by 
A3S8C. 

4-36. The 135 ohm termination resistors A3Rll and A3Rl2 are selected by A3S9A 
and A3S9B respectively. Gain switching is performed by A3S9C. 

4-37. The 75 ohm termination resistors A3Rl3 and A3Rl4 are selected by A3SlOA 
and A3SlOB respectively. Gain switching is performed by A3SlOC. 

4-38. RANGE SWITCHING. 

4-39. Range switching in the 3555A can be performed in twelve 10 dBm steps from 
-80 dBm to +30 dBm full scale for level measurements and from +10 dBRN to +120 
dBRN full scale for noise measurements. These twelve ranges are selected by the 
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Input Attenuator, by gain switching in the Differential Amplifier (p/o A2) and by the 
Post Attenuator. (Refer to Table 4-l and Figure 7-5 for this discussion) 

4-40. The input signal is first applied through the FUNCTION switch to the Input 
Attenuator (p/o A5). In positions 1 through 7, (-80 dBm through -20 dBm) the sig- 
nal passes unattenuated to the input of the balanced Differential Amplifier (p/o A2). 
The input impedance of the set is IOOK bridging. In positions 8 through 12 (-10dBm 
through +30 dBm) the Input Attenuator provides a constant 30 dB of attenuation and 
the input impedance is 200 kS2. 

4-41. Additional range switching is accomplished by changing the gain of the input 
Differential Amplifier. In positions 1 through 4 (-80 dBm through -50 dBm) the 
Differential Amplifier provides gains of 40, 30, 20 and 10 dB respectively. In 
positions 5 through 12 (-40 dBm through +30 dBm) the Differential Amplifier pro- 
vides a constant 0 dB gain. (Refer to Paragraph 4-44 for further discussion of gain 
switching in the Differential Amplifier, ) 

4-42. The third range switching circuit is the Post Attenuator. In positions 1 
through 5 and 8, the Post Attenuator provides no attenuation. In positions 6 and 7, 
this attenuator provides 10 dB and 20 dB of attenuation respectively. In positions 9 
through 12, 10 dB, 20 dB, 30 dB and 40 dB of attenuation respectively is provided 
by the Post Attenuator. 

Table 4-l. Table of Attenuation and Differential Amplifier Gain 

RANGE (DBM) 

-80 
-70 
-60 
-50 
-40 
-30 
-20 
-10 

0 
+lO 
+20 
+30 

INPUT ATTEN. DIFF. AMPL. POST ATTEN. 
@B) GAIN (dB) (dB) 

0 40 0 
0 30 0 
0 20 0 
0 10 0 
0 0 0 
0 0 10 
0 0 20 

30 0 0 
30 0 10 
30 0 20 
30 0 30 
30 0 40 

4-43, DIFFERENTIAL AMPLIFIER (P/O A2). 

4-44, The Differential Amplifier consists of transistors A2Ql through A2Q and 
receives its input from the Input Attenuator. Since amplifier A2QXA through A2Q3 
and amplifier A2QlB, A2Q5 and A2Q6 are symmetrical, only the first will be dis- 
cussed. 
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h 4-45. The input to the Differential Amplifier is coupled to the base of AZQlA by 
A2Cl. The input is protected from extraneous voltages by A2CR1, A2CR2 and 
A2CR3. If the input voltage should go in a positive direction more than -8 volts, 
diodes A2CRl and A2CR7 will conduct. If the input goes more negative than -18 
volts diode A2CR2 will conduct and the input will be conducted through A2CR8 to the 
-26 volt supply, which is protected. Diode A2CR3 is used to protect A2QlA in the 
event a high amplitude voltage, (90 V, 20 Hz ringing voltage, etc) should appear 
while a measurement is being made. During the negative half cycle of this extran- 
eous voltage, A2QlA would become reverse biased and probably be damaged except 
for the inclusion of A2CR3. Instead, A2CR3 conducts on the negative half cycle, 
thus protecting A2QlA. The protection afforded by A2CR1, A2CR2 and A2CR3 is 
particularly essential on ranges 1 through 7 (-80 dBm through -20 dBm) since the 
Input Attenuator provides no attenuation of the input signal. 

4-46. Amplifier A2QlA has in its emitter circuit, a series of gain switching re- 
sistors whichcontrol the negative ac feedback from A2Q3 emitter to A2QlA. 
These resistors are selectable by the RANGE switch in positions 1 through 4. In 
positions 1, 2, 3 and 4 the Differential Amplifier has gains of 40, 30, 20 and 10 dB 
respectively. The gain of A2QlA is controlled by the ratio of the value of A2R7 to 
one-half the value of the range switching resistor and is expressed by the equation: 

GAIN = 

A5R5 
2 + A2R7 

A5R5 = 40 dB 

2 

In each successive position of the RANGE switch, the added resistance of A5R6, 
A5R7 and A5R8 must be added to the value of A5R5 in the equation. 

4-47. The signal is amplified by A2QlA and applied to the base of common emitter 
A2Q2. Resistor A2R5 and capacitor A2C3 is included in the base circuit of A2Q2 
for frequency stabilization. The signal is amplified by A2Q2 and A2Q3 and coupled 
through A2R28 to the base of A2Q13. 

4-48. A special feature of this amplifier is its common mode rejection capability. 
Connected between the bases of A2QlA and A2QlB, are two resistances of equal 
value (A2R2 and A2RlO). Therefore, any common mode voltage appearing at the 
junction of these resistors will be amplified by A2Q7 through A2Q12. Since tran- 
sistors A2Q7 through A2Q12 control the supply voltages for transistors A2Ql 
through A2Q6, this supply voltage is modulated by the common mode voltage and 
drives both halves of the Differential Amplifier in the same direction by the same 
amount . Thus, the common mode voltage appears at the output (emitters of A2Q3 
and A3Q6) with unity gain. 

4-49. The manner in which the common mode voltage modulates the supply voltage 
for the input amplifiers can best be explained in the following manner. A voltage 
divider consisting of A2R24, A2R22, and A2R20 is connected between -26 volts and 
ground . The voltage appearing at the base of A2Qll is approximately -18 volts. 
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Therefore, the emitter of A2Qll and the supply voltage for the input amplifier must 
be 0.6 V less negative than -18 volts or -17.4 volts. Transistor A2Ql2 acts as a 
current source in this circuit. The common mode voltage from A2Q7 and A2Q8 is 
coupled by A2ClO to the base of A2Qll to modulate the supply voltage to the input 
amplifier. Transistors A2Q9 and A2QlO are identical to A2Qll and A2Ql2 except 
for the level at which they operate. The output of A2QlO is approximately -7.4 volts. 

4-50. The signal from A2Q3 is amplified by a complementary symmetry amplifier 
consisting of A2Ql3 through A2Ql5 where it is referenced to ground before being 
applied to the Post Attenuator. Transistors A2Ql6 and A2Ql7 are symmetrical to 
A2Ql3 and A2Ql4 respectively in this amplifier. 

4-51. FILTERS. 

4-52. The 3555A contains a C-message weighting filter, a 3 kHz Flat weighting 
filter and a Program weighting filter. The A4 Filter Assembly consists of four 
amplifiers which are used in combinations along with associated feedback elements, 
to form each of the three filters. Since the four amplifiers are identical in oper- 
ation except for gain and feedback elements, only the first one will be discussed in 
detail. Curves for each of the filters are shown in Figure 4-3. 

4-53. The first amplifier consists of A4Ql through A4Q3 along with associated 
circuitry. Transistors A4Ql and A4Q2 form a differential amplifier with A4Q3 pro- 
viding positive ac feedback through A4R6 and A4C4 to the base of A2Q1, and nega- 
tive feedback to base of A2Q2. This positive feedback, along with A4R6-A4C3 and 
A4RlO-A4C4 is used for frequency response. Since the gain of this amplifier stage 
without feedback is very high, the overall gain with feedback is controlled by the 
amount of negative feedback to the base of A4Q2. Thus, the gain can be calculated 
by the equation, A4Rl3 Gain = 1 + A4R12 . 

4-54. The second amplifier consists of A4Q4 through A4Q6 and is identical in 
operation to the first except for the feedback elements involved and the amplifier 
gain. The gain of this amplifier is fixed by A4R25 in all WTG switch S4 positions 
except 3 kHz FLAT. In this position, A4R24 is connected in parallel with A4R25 to 
increase the amplifier gain. 

4-55. The third amplifier consists of A4Q7 through A4Q9 with the value of A4R32 
chosen to control the gain of this amplifier stage. 

4-56. The fourth amplifier consists of A4QlO through A4Ql2 with one additional 
amplifier, A4Ql3 included for additional shaping of the C-message curve. The 
gain of this stage is fixed by A4R41. 

4-57. FLAT. 

4-58. In the FLAT position of the WTG switch S4, the output of the Post Attenuator 
is coupled through the switch contacts directly to the input of the Meter Amplifier. 
Therefore the entire passband of the 3555A is utilized. 

4-8 
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4-59. 3 KHZ FLAT. 

4-60, The 3 kHz Flat weighting filter is included in the 3555A for noise measure- 
ments that require additional low frequency response. This filter utilizes only the 
second amplifier discussed in Paragraph 4-51 through 4-54. 

4-61. When the WTG switch is in the 3 kHz FLAT position, the output of the Post 
Attenuator is coupled through A4C1, A4R2 and Rl to the base of A4Q4. The shaping 
circuit at the input of this amplifier utilizes A4R2, A4R3, A4R4 and C2 in forming 
one frequency pole with Rl-A4C8 forming the other pole. Resistors A4R4, A4R3 
and A4R2 form a series-parallel circuit that provides 60.4 kilohms for use in one 
of these circuits. Resistor A4R24 is connected in parallel with A4R25 to change 
the stage gain when this amplifier is used in the 3 kHz FLAT position. 

4-62. C MSG. 

4-63. The C-message filter in the 3555A utilizes all four of the amplifiers discuss- 
ed in Paragraphs 4-51 through 4-56 and is included for measuring noise on message 
circuits. 

4-64. When the WTG switch is in the C-MSG position, the output of the Post 
Attenuator is coupled through A4R7, A4C3 and A4C4 to the base of A4Ql. The 
waveshaping circuit at the input of this amplifier consists of A4C3-A4R6 and A4C4- 
A4RlO. 

4-65. The output of A4Q3 is coupled through A4R15 and R2 to the base of A4Q4. 
The waveshaping circuit at the input of the second amplifier consists of A4R15-C2 
and R2-A4C8. The frequency poles of the third amplifier are determined by R5-C4 
and R6-A4Cll while the poles in the fourth amplifier are determined by A4R37- 
A4C14 and A4R38-A4C15. The output of A4Q12 is further amplified by A4Q13 where 
additional waveshaping is performed by A4R44 and A4C18. 

4- 66. PROG. 

4-67. The Program weighting filter in the 3555A is included to permit noise 
measurements on program circuits such as studio-to-transmitter lines. Since 
program circuits must handle higher frequencies than message circuits, the pro- 
gram filter must be capable of passingthese higher frequencies in order to measure 
the noise present on these circuits. 

4-68. The Program filter utilizes the second and third amplifiers discussed in 
Paragraphs 4-54 and 4-55. The waveshaping circuits in the second amplifier 
consist of A4R17 through A4R20 connected in a parallel-series configuration which 
is used in conjunction with C2 and R3-A4C8. The frequency poles in the third amp- 
lifier are determined by R7-C4 and R8-A4Cll. The output of A4Q9 is coupled by 
C5 to the input of the Meter Amplifier, p/o A2. 

4-10 
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Figure 4-3. Simplified Filter Switching 
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4-69. METER AMPLIFIER. 

4-70. The Meter Amplifier consists of an average detector amplifier, an average 
detector, a peak detector amplifier, a peak detector and a meter driver. The 
average detector amplifier consists of transistors A2Q18 through A2Q23 and assoc- 
iated circuit components. The input to A2Q18 comes from the weighting filter 
switch S4. The signal is amplified by A2Q18 and coupled to the base of A2Q20. The 
base circuit of A2Q20 contains a high frequency shaping circuit consisting of A2C27 
and A2R56. Transistors A2Q19, acting as a load for AZQZO, couples the signal to 
the base of emitter follower A2Q21. The emitter of A2Q21 supplies a dc feedback 
through A2R60 and A2R52 to the emitter of A2Q18. The ac signal is bypassed by 
A2C28. The signal is taken from the collector of A2Q22 and coupled to the average 
detector. 

4-71. The signal from A2Q22 is detected by A2CR9 and A2CRlO to charge capaci- 
tors A2C41, A2C42, A2C43 and A2C44. As the signal amplitude increases, cap- 
acitors A2C43 and A2C44 take on more charge in order to supply the meter driver 
transistors A2Q29 and A2Q30 with more current. The increase in conduction of 
A2Q30 causes greater deflection of meter Ml. The ac signal at the junction of 
A2C41 and A2C42 is coupled by A2R55, A2C26 and A2C25 to the emitter of A2Q18 
as negative feedback. This ac feedback signal is controlled by the function switch 
to provide different amplifier gains to match the particular terminating impedance 
being used. (See Figure 4-4). The ac feedback signal is also used to drive the 
peak detector amplifier. 

4-72. The peak detector amplifier consists of differential amplifier A2Q24, A2Q25 
and common emitter A2Q26. The signal from the collector of A2Q26 is used to 
drive push-pull amplifier A2Q27 and A2Q28. Transistor A2Q27 increases in con- 
duction on the positive half cycle while A2Q28 increases in conduction on the nega- 
tive half cycle thus forming a push-pull output to drive the peak detector and pro- 
vide an ac monitor output. Negative feedback is coupled by A2R74 from the emitter 
of A2Q27 to the base of A2Q25. 

4-73. The peak detector is a peak to peak low output impedance voltage doubler 
consisting of A2C35, A2R76, A2CR11, A2CR12 and A2C36. This peak detected sig- 
nal is coupled through a high impedance current source, A2Q31 before being applied 
to the meter Ml where it is summed in the proper proportion with the average de- 
tected signal from A2Q30 to produce an rms response. 

IRMS = IAVG + K (WEAK) 

The signal at the emitters of A2Q27 and A2Q28 is coupled through an RC filter and 
the FUNCTION switch to the DIAL jacks where it can be used as an ac monitor 
signal . 

4-74. METER Ml. 

4-75. The meter uses shaped pole pieces to provide a linear scale, which is cal- 
ibrated to read inboth dBm for level measurements and in dBRNfor noise measure- 
ments. A damping circuit has been included (C6) to minimize meter variations when 
measuring rapidly fluctuating noise. The damping circuit is controlled by the 
4-12 
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,c* RESPONSE switch S5. Diode A2CR13 is included for meter protection when the 
DIAL/BAT pushbutton is released. 

4-76. A MONITOR DC output is available from a front panel jack and is provided 
so that an external dc recorder can be used to monitor the measured signal. (Refer 
to Paragraph 3-26 for more detailed discussion). 

4-77. When the DIAL BAT pushbutton is depressed the meter is connected to the 
Power Supply Al so that the internal battery voltage, office battery voltage, or ex- 
ternal ac voltage can be monitored, depending upon the power source being used. 
(See Figure 4-l). 

- 
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SECTION V 

MAINTENANCE 

5-l. INTRODUCTION. 

5-2. This section of the manual contains information necessary in the maintenance 
of the -hp- Model 3555A Telephone Test Meter. Included are performance checks, 
adjustments and calibration procedures and troubleshooting procedures. 

5-3. The test equipment needed to properly maintain and service the Model 3555A 
is listed in Table 5-1. Included in Table 5-l is the equipment to be used, required 
specifications and recommended model, If the recommended model is not available, 
other equipments can be substituted provided they meet the required specifications. 

5-4. FACTORY SELECTED VALUES. 

5-5. Factory selected values are denoted on the schematic diagrams by an asterisk. 
Reference is also made to the paragraph number in the manual where the method of 
selection can be found. 

5-6. PERFORMANCE CHECKS. 

5-7. The performance checks presented in this section are in-cabinet checks de- 
signed to compare the Model 3555A with its published specifications. These checks 
can be used for incoming inspection, periodic maintenance checks and to verify 
performance after adjustment or repair. A performance check test card appears 
at the end of this section which can be used to record the performance specifications 
of your instrument. 

5-8. INPUT IMPEDANCE CHECK. 

a. BRDG IMPEDANCE CHECK. 

(1) Connect the 3555A and the 652A Test Oscillator as shown in Figure 5-l 
and set the 3555A controls as follows: 

FUNCTION 
INPUT 
RANGE 
WTG 

600 
BRDG 
0 DBM 
FLAT 

5-l 
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Table 5-l. Required Test Equipment 

INSTRUMENT REQUIRED CHARACTERISTICS RECOMMENDED 
TYPE MODEL 

Oscilloscope Passband: dc to 3 MHz -hp- Model 175A with 
Sensitivity: 50 mV/cm 1752B and 1780A 
Input Impedance: 1 Megohm plug- ins. 

Oscillator Frequency Range: 30 Hz to 3 MHz -hp- Model 652A 
Output Impedance: 50 and 600 ohms 
Output Levels: 0.001 volts to 3 

volts 
Monitor: Metering circuit with 

expand function 

AC/DC Accuracy: 0.05% -hp- Model 74lB 
Differential Resolution: 0.005% 

Voltmeter Frequency Range: 30 Hz to 100kHz 

Feedthru Impedance: 50 ohms -hp- Model 11048B 
Termination Accuracy: 0.25% 

Attenuator Range: 100 dB, 10 dB/step 
Accuracy: f 0.05 dB 

355D with known error 

Attenuator Range: 10 dB, 1 dB/step 
Accuracy: + 0.05 dB 

355D with known error 

Voltmeter Function: ac, dc, ohms 
Range (ac): 3 V 
Range (dc): 100 V 
Range (ohms): RXlO, RXlOO, 

RXIK, RXlOOK, RXIM, 
RXlOM 

-hp- Model 427A 

Resistors 300 ohms f 0.1% 
100 kilohms f 1% 
66.5 kilohms f 1% 
49.9 ohms * 1% 
110 ohms f 1% 
124 ohms f 1% 
576 ohms f 1% 
875 ohms f 1% 

825 ohms f 1% 

-hp- Part No. 0811-0029 
-hp- Part No. 0757-0342 
-hp- Part No. 0698-4749 
-hp- Part No. 0698-4110 
-hp- Part No. 0757-0713 
-hp- Part No. 0698-4562 
-hp- Part No. 0698-4598 
Use 825 ohms in series 

with 49.9 ohms 
-hp- Part No. 0757-0731 
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(2) Adjust the output of the 652A until the 3555A meter indicates exactly 0 
DBM with the 652A frequency set to 1 1rHz and switch Sl in position 2. 

(3) Change switch Sl to position 1. The 3555A meter should indicate -6 
DBM 2: 0.15 DBM. 

(4) Change the value of Rl to 66. 5 kilohms -f- 1”;) and the 3555A RANGE 
switch to -20 DBM. Change Sl to position 2 and adjust the output of 
the 652A for 0 DBM indication on the 3555A meter. 

(5) Change Sl to position 1. The 3555A meter should indic*ate -6 DBM 
f 0.15 DBM. 

b. TERM IMPEDANCE CHECK. 

(1) 

(2) 

(3) 

(4) 

(5) 

(f-3 

(7) 

C. NG 

(1) 

Connect the equipment as shown in Figure 5- 1. Cha.nge RI to 49. 99 
*1X, set Sl to position 1, and set the 3555A controls as follows: 

FUNCTION 75 
INPUT BRDG 
RANGE 0 DBM 
WTG FLAT 

Adjust the output of the 652A for 0 DBM indication on the 3555A meter 
at a frequency of 1 kHz. 

Change the 3555A INPUT switch to TERM. The 3555A meter should 
indicate -6 dBM f 0. 15 DBM. 

Return the INPUT switch to BRDG and change Rl to a 110R f-1”;) rc- 
sistor. 

Depress the 135 pushbutton and adjust the output of the 652A for 0 DBM 
indication on the 3555A meter with Sl in position 1. 

Change the INPUT switch to TERM. The 3555A meter should indicate 
-6 DBM I 0.15 DBM. 

Using the above described procedure, check the 150, 600 and 900 
positions of the FUNCTION switch using values of 124, 576 and 875 
ohms f 1% respectively for Rl. In each check, the 3555A meter should 
indicate -6 DBM f 0.15 DBM. 

[MPEDANCE CHECK. 

Connect an ohmmeter between the tip (T) and ring (El) inputs of the 
3555A and depress the NG pushbutton. The ohmmeter should indicate 
80 kilohms rt 4 kilohms. 
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(2) With the equipment connected as shown in Figure 5-1, remove the 
short between ring and ground (G). Change Rl to 100 ka +l% and set 
the 3555A controls as follows: 

FUNCTION 
RANGE 
INPUT 
WTG 

NG 
-40 DBM 
BRDG 
FLAT 

(3) With the tip and ring shorted together and Sl in position 2, connect the 
652A between the (T) and (R) junction and (G). Adjust the output of the 
652A for 0 DBM indication on the 3555A meter. ; I, ’ 11 &..- I_ > 

(4) Change Sl to position 1. The 3555A meter should indicate -6 DBM 
rt 0.5 .DBM. 

\ 
5-9. RANGE ACCURACY AND TRACKING CHECK. 

NOTE 

Any inaccuracy in the substitution attenuator must be 
considered in the following check. 

a. Connect the equipment as shown in Figure 5-2 and connect the ring (R) 
terminal to ground. Set the 3555A controls as follows: 

FUNCTION 900 
INPUT BRDG 
WTG FLAT 
RANGE +lO DBM 

b. Set the substitution attenuators to 0 and adjust the output of the 652A for 
3 volts at 1 kHz as indicated on the 74lB Differential Voltmeter. i., .,t ii (- ,, ,,.’ ,I, > t, ,- ! 

C. Disconnect the 74IB and insert IO dBof attenuation in the 10 dB/step 
substitution attenuator. 

d. Change the RANGE switch on the 3555A to 0 DBM. The 3555A meter 
should indicate 0 DBM & 0. 1 DBM. 

e. Insert another 10 dB in the substitution attenuator and change the 3555A 
RANGE switch to -10 DBM. The 3555A meter should indicate 0 DBM 
rtO.1 DBM. 

- 
f. Continue the above procedure, checking each range on the 3555A down to 

-80 DBM. 

g* Return the 3555A RANGE switch to +I0 DBM and the substitution atten- 
uators to 0. 
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h. 

i. 

5 

k. 

1. 

m. 

n. 

Insert 10 dB of attenuation into the 1 dB step attenuator in 1 dB steps, not- 
ing the indication on the 3555A meter in each step. The 3555A meter point- 
er should fall exactly over a major DBM division *to. 1 DBM. 

Return the 1 dB step attenuator to 0. 

Change the 3555A RANGE switch to +20 DBM. The 3555A meter should 
indicate -10 DBM f 0.1 DBM. 

Insert 10 dB of attenuation into the substitution attenuator. Set the 3555A 
RANGE switch to +10 DBM and depress the 75 FUNCTION pushbutton. 

Adjust the output of the 652A for exactly 0 DBM indication on the 3555A 
meter. 

Change the 3555A RANGE switch to +20 DBM. The 355512 meter should 
indicate -10 DBM fO.1 DBM. 

Remove 10 dB of attenuation from the substitution attenuator and change 
the 3555A RANGE switch to +30 DBM. The 3555A meter should return to 
-10 DBM 50.1 DBM. 

5-10. FREQUENCY RESPONSE CHECK. 

a. With the equipment connected as shown in Figure 5-2, set the substitution 
attenuators to zero and set the 3555A controls as follows: 

FUNCTION 
INPUT 
WTG 
RANGE 

900 
BRDG 
FLAT 
+10 DBM 

b. Set the 652A output frequency to 1 kHz and adjust the amplitude control for 
any convenient up-scale indication on the 3555A meter. 

C. Set the 652A for an expanded reading and set a reference level on the 652A 
meter. 

d. Check the frequencies listed in Table 5-2 for the tolerances indicated. Be 
sure to maintain the reference level set up on the 652A. 

e. Insert 30 dB of attenuation in the substitution attenuator and change the 
3555A RANGE switch to -20 DBM. Check the frequencies listed in 
Table 5-2 for the tolerances indicated. Maintain reference level Set Up 
on the 652A. 
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- i,:’ f . Insert 40 dB more of attenuation (70 dB total) and change the 3555A RANGE 
switch to -60 DBM. Check the frequencies listed in Table 5-2 for the 
tolerances indicated, maintaining the reference level set up on the 652A. 

Table 5-2. Frequency Response Check 

Frequency 

h 

30 Hz 

100 Hz 

200 Hz 

20 kHz 

100 kHz 

600 kHz 

2MHz 

3 MHz 

+ 10 D BM Range 

Tolerance in DBM 

*o. 5 

*o. 5 

fO.1 

*to. 2 

*o. 5 

- 20 D BM Range 

Tolerance in DBM 

f0.5 

*o. 5 

*o* 5 

*o. 1 

*to, 2 

&O. 5 

*to, 5 

*l 

- 60 D BM Range 

Tolerance in DBM 

*o. 5 

*o. 5 

*o. 2 

-+o. 5 

5-11. FILTER RESPONSE CHECK. 

a. C MSG FILTER RESPONSE CHECK. 

(1) Connect the equipment as shown in Figure 5-2. Set the substitution 
attenuators to 0 and set the 3555A controls as follows: 

.- 
FUNCTION 
RANGE 
INPUT 
WTG 

600 
0 DBM 
BRDG 
C MSG 

(2) Adjust the output of the 652A for 0 DBM indication on the 3555A meter 
at 1 kHz and check the frequencies and tolerances listed in Table 5-3 
for the C MSG filter. 

b. 3 kHz FLAT FILTER RESPONSE CHECK. 

4 
(1) Change the 3555A WTG switch to 3 KHZ FLAT. Recheck and if 

necessary, set the 0 DBM reference on the 3555A meter at 1 kHz. 
Check the frequencies and tolerances listed in Table 5-3 for the 3 KHZ 
FLAT filter. 

5-9 
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c. PROG FILTER RESPONSE CHECK. 

(1) Change the 3555A WTG switch to PROG, recheck for the O DBM refer- 
ence at 1 kHz and checkthefrequencies in Table 5-3 for the indicated 
tolerances. 

Table 5-3. Filter Response 

3555A INDICATION (DBM) 

FREQUENCY INPUT LEVEL C MSG 3 KHZ FLAT PROG 
(DBM) L 

200 Hz 0 -25 +le2 
-1 

O +o. 1 
-0.3 

-16* 3 +l. 1 
-0.8 

500 Hz 0 -‘* 6 +o. 9 -0.7 - 6.2 5 *O. 

1 kHz 0 0 0 0 

2 kHz 0 -1.5 +o. 3 
-0.5 

A 4 kHz 0 -14*6 
+l. 4 +2 
-1.6 -7* 5 -1.5 

10 kHz 0 -23e5 +2 
-1.5 

- 8 +2 
-3 

,- 

5-12. INPUT BALANCE CHECK. 

a. Set the 3555A controls as follows: 

FUNCTION 
INPUT 
RANGE 
WTG 

600 
BRDG 
0 DBM 
FLAT 

b. Connect the 652A 600 ohm output to the tip and ring input of the 3555A. Set 
the 652A output frequency to 1 kHz and adjust the amplitude control for 
0 DBM indication on the 3555A meter. i’ ’ j ’ ’ / 

C. Change the 3555A input connection to that shown in Figure 5-3. 

d. Change the 3555A RANGE switch to -70 DBM and tune the 652A between 
30 Hz and 30 kHz. The 3555A meter indication must be down at least 70 
DBM through this frequency range. 

5-11 
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e. Change the 3555A RANGE switch to -60 DBM and tune the 652A from 30 
kHz to 100 kHz. The 3555A meter indication must be down at least 60 
DBM through this frequency range. 

f. Change the 3555A RANGE switch to -40 DBM and tune the 652A between 
100 kHz and 600 kHz. The 3555A meter indication must be down at least 
40 dB through this frequency range. 

5-13. AC MONITOR CHECK. 

a. Connect the 3555A, 741B Voltmeter and 652A Test Oscillator as shown in 
Figure 5-2. 

b. Set the 741B to measure ac and set the 3555A controls as follows: 

FUNCTION 
RANGE 
INPUT 
WTG 

FLAT 
0 DBM 
BRDG 
FLAT 

C. Set the 652A frequency to 1 kHz and adjust the amplitude control for full 
scale (0 DBM) deflection on the 3555A meter. The 741B should indicate 
1.4 v*o.15 v. 

5-14. DC MONITOR CHECK. 

a. Using the same setup as in Paragraph 5-13, change the 74lB to measure 
dc and connect to the DC MON output. The 741B should indicate -1 V 
zk .Ol v. 

5-15. HOLDING COIL RESISTANCE CHECK. 

a. Disconnect the 652A and 74lB, and connect the 427A (Ohms Function) 
across the tip and ring of the INPUT. 

b. Depress the 600 HOLD pushbutton. The 427A should indicate 700 ohms 
f 7oa. 

5-12 
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- 5-16. 

5-17. 

a. 

ADJUSTMENT AND CALIBRATION PROCEDURES. 

POWER SUPPLY CHECK. 

b. 

Set up the Model 741B for dc voltmeter measurements with the RANGE 
switch set to 100, and connect the INPUT terminals to A2 pin 7 of the 3555A. 

Turn ON the 3555A and note the indication on the 74lB. The indication 
should be -26 volts rt 1 volt. 

c. Change the 741B INPUT leads to A2 pin 9. The 741B should indicate -13 
f 1 volt. 

JI 
d. If the power supply voltages do not meet the specified limits, depress the 

DIAL/BAT pushbutton and check the condition of the battery. If the 3555A 
meter does not indicate in the BAT GOOD area, replace the battery and 
again perform steps a through c. If the battery checks good, check AlCR6 
to see that it is regulating at -13 volts f 1 volt. If AlCR6 is not regulating 
within this limit, it should be changed. 

5-18. 

a. 

- 

b. 

c. 

d. 

e. 

5-19. 

a. 

COMMON MODE REJECTION ADJUSTMENT. 

Connect the equipment as shown in Figure 5-5. Set the 3555A controls as 
follows: 

FUNCTION 600 
INPUT BRDG 
WTG FLAT 
RANGE -30 DBM 

Adjust the output of the 652A for 1 kHz at approximately 3 volts on the 
652A meter. 

Set the oscilloscope controls for a suitable presentation and adjust A2R44 
for minimum deflection on the oscilloscope. 

Change the 652A frequency to 10 kHz and adjust A2Cl7 for minimum de- 
flection on the oscilloscope. 

Repeat steps c through d once to minimize interaction of the adjustments. 

REFERENCE CALIBRATION. 

Connect the equipment as shown in Figure 5-2 and set the substitution 
attenuators to 0. Set the 3555A controls as follows: 

FUNCTION 900 
INPUT BRDG 
WTG FLAT 
RANGE -20 DBM 

5-13 
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b. Set the 741 to the 1 V RANGE with the FUNCTION switch to AC. 

C. Adjust the output of the 652A at 1 kHz for 0.09 volt indication on the 741B. 
Using the 741B VOLTAGE SET controls, set in exactly 0.09487 and change 
the 741B FUNCTION switch to A VM. Adjust the 652A for a maximum null 
(zero indication) on the 74lB meter. 

d. Adjust A3Rl7 until the 3555A meter indicates exactly 0 DBM. 

e. Adjust the output of the 652A for exactly 0.03674 volts using the procedure 
described in steps b and c. 

f. Change the 3555A FUNCTION switch to 135 and adjust A3R20 until the 
3555A meter indicates exactly 0 DBM. 

g* Using the above described procedure, check the 600 function using 0.07746 
V as an input, the 150 function using 0.03873 V as an input and the 75 func- 
tion using 0.02793 V as an input. In each case, the 3555A meter should 
indicate 0 DBM f 0.1 DBM. 

5-20. INPUT ATTENUATOR ADJUSTMENT. 

a. With the equipment connected as shown in Figure 5-2 and the substitution 
attenuators set to 30, set the 3555A controls as follows: 

FUNCTION 
INPUT 
WTG 
RANGE 

600 
BRDG 
FLAT 
-20 DBM 

NOTE 

c 

Since it is necessary to hinge open the A2 board in 
making the following adjustments, indications will 
change when the board is closed. Therefore, after 
adjustments are made, the board should be closed 
when making readings. 

b. Set the 652A for a 1 kHz output frequency and adjust the amplitude control 
for exactly 0 DBM indication on the 3555A meter. 

C. Using the 741B A VM function, measure the MONITOR DC output of the 
3555A to the nearest 3 decimal places. 

d. Change the 3555A RANGE switch to 0 DBM and change the substitution 
attenuator to -10 dB. 

e. Adjust RlO (chassis mounted near the RANGE switch, right side) for the 
same reading obtained in step c. 
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f. Reverse the tip (T) and ring (R) connections to the 3555A INPUT and adjust 
Rll for the same indication obtained in step c and e. 

g* Change the 652A output frequency to 1 MHz and repeat the above procedure, 
using A5Cl to adjust the tip signal and A5C4 to adjust the ring signal. 

5-21. NOISE-TO-GROUND CHECK. 

a. With the equipment connected as shown in Figure 5-4, disconnect the 427A, 
and set the 3555A controls as follows: 

FUNCTION 600 
INPUT BRDG 
WTG FLAT 
RANGE +10 DBM: 

b. Set the 652A for an output frequency of 1 kHz and adjust the amplitude con- 
trol for 0 DBM indication on the 3555A meter. 

C. Change the INPUT to the 3555A so that the output is applied to both the tip 
(T) and ring (R) and the ground terminal of 652A connected to the terminal 
marked G. Be sure that the shorting bar is connected between the G term- 
inal and the S terminal. 

d. Push the NG pushbutton and change the 3555A RANGE switch to 50 DBRN. 
The 3555A meter should indicate 0 DBM f 0.2 DBM. 

5-22. RANGE ACCURACY AND METER TRACKING. 

NOTE 

Any inaccuracy in the substitution attenuator must be 
considered in the following check. 

a. Connect the equipment as shown in Figure 5-2 for a tip driven signal and 
connect the ring (R) terminal to ground. Set the 3555A controls as 
follows: 

FUNCTION 
INPUT 
WTG 
RANGE 

900 
BRDG 
FLAT 
+10 DBM 

b. Set the substitution attenuators to 0 and adjust the output of the 652A for 
1 kHz at 3 volts as indicated on the 741B Differential Voltmeter. 

C. Disconnect the 741B and insert 10 dB of attenuation in the 10 dB/step 
substitution attenuator. 
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il, 

d. Change the RANGE switch on the 3555A to -10 DBM. The 3555A meter 
should indicate ODBM, f 0.1 DBM. 

e. Insert another 10 dB in the substitution attenuator and change the 3555A 
RANGE switch to -20 DBM. The 3555A meter should indicate ODBM 
zt 0.1 DBM. 

f. Continue the above procedure, checking each range on the 3555A down to 
-80 DBM. 

go If the range tracking on the bottom four ranges is not within specifications, 
the value of A5Rl9 may be changed. If the 3555A meter reads too high, 
decrease the value of A5Rl9. If the meter indicates too low, increase the 
value of A5Rl9. 

h. Return the 3555A RANGE switch to +10 DBM and the substitution attenuators 
to 0. 

i. If necessary, adjust the 652A amplitude control for exactly ODBM indication 
on the 3555A meter. 

j. Insert 10 dB of attenuation into the 1 dB step attenuator in 1 dB steps, 
noting the indication on the 3555A meter in each step. The 3555A meter 
pointer should fall exactly over a major DBM division f 0.1 DBM. 

k. If the meter indicates too high at the low end of the scale, increase the 
value of A2R82 approximately 200 kilohms/O. 1 dB of change required. If 
the meter indicates too low, lower the value of A2R82. 

1. Return the 1 dB step attenuator to 0 and again adjust the output of the 652A 
for exactly ODBM indication on the 3555A meter. 

m. Change the 3555A RANGE switch to +20 DBM. The 35554 meter should 
indicate -10 DBM f 0.1 DBM. 

n. Set the 3555A RANGE switch to +10 DBM and depress the 75 FUNCTION 
pushbutton. Insert 10 dB of attenuation into the substitution attenuator. 

0. Adjust the output of the 652A for exactly ODBM indication on the 3555A 
meter. 

P- Change the 3555A RANGE switch to +20 DBM. The 3555A meter should 
indicate -10 DBM f 0.1. 

- 
% Remove 10 dB of attenuation from the substitution attenuator and change 

the 3555A RANGE switch to +30 DBM. The 3555A meter should return to 
-10 DBM zt 0.1. 
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5-23. FREQUENCY RESPONSE ADJUSTMENT. 

a. With the equipment connected as shown in Figure 5-2, set the substitution 
attenuators to 0 and set the 3555A controls as follows: 

FUNCTION 900 
INPUT BRDG 
WTG FLAT 
RANGE t-10 DBM 

b. Set the 652A output frequency to 1 kHz and adjust the amplitude control for 
ODBM indication on the 3555A meter. 

C. Set the 652A for an expanded reading and set a reference level on the 652A 
meter. Change the 652A output to 30 Hz, maintaining the reference level 
set up on the 652A expand scale for the remainder of the response checks. 

d. Adjust A2R62 until the 3555A meter indicates ODBM. 

e. If A2R62 has insufficient range for this adjustment, A2C24 may be changed. 
To select A2C24, set A2R62 to midrange and change A2C24 approximately 
2 pFF/O. 1 dB change required. Increase A2C24 to lower the low frequency 
response. Decrease A2C24 to increase low frequency response. 

f. Tune the 652A to 1 MHz, maintaining set reference and adjust A2C26 for 
0 DBM on the 3555A meter. 

g* Check the frequencies listed in Table 5-2 for the tolerances indicated for 
the +lO DBM range. 

h. Change the 3555A RANGE switch to -20 DBM, set up the 652A output refer- 
ence at 1 kHz and check the frequencies listed in Table 5-2 for the toler- 
ances indicated for the -20 DBM range. 

i. Repeat the above procedure with the 3555A RANGE switch set to -60 DBM 
and check the frequencies listed in Table 5-4 for the tolerances indicated 
for the -60 DBM range. 

5-24. WEIGHTING FILTER ADJUSTMENT AND CHECKS. 

a. With the equipment connected as shown in Figure 5-2, set the 3555A con- 
trols as follows: 

FUNCTION 
INPUT 
RANGE 
WTG 

600 
BRDG 
0 DBM 
FLAT 
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A 

b. Adjust the output of the 652A for 0 DBM indication on the 3555A meter at a 
frequency of 1 kHz. Set the 652A for EXPAND and set up a reference on 
the 652A meter. Maintain this reference throughout the remainder of the 
filter checks. 

C. Change the WTG switch to 3 kHz FLAT and adjust A4R4 (middle pot on the 
filter board) for exactly 0 DBM indication on the 3555A meter. 

d. Change the WTG switch to C MSG and adjust A4R9 (left pot as viewed from 
the component side of the board) for 0 DBM indication on the 3555A meter. 

e. Change the WTG switch to PROG and adjust A4R19 (pot on right side) for 
0 DBM indication on the 3555A meter. 

f. Now that the reference has been set for all three filters, check the fre- 
quencies listed in Table 5-3 for the tolerances indicated. If any check fails 
refer to the troubleshooting procedure, Paragraph 5-35. 

5-25. TROUBLESHOOTING. 

5-26. The following troubleshooting procedures are designed to aid in locating 
malfunctions in the 3555A in a minimum of time. In addition to logical trouble- 
shooting procedures, certain troubleshooting tips have been included to further aid 
in locating faulty components which might not otherwise be theoretically obvious. 

5-27. In order to effectively troubleshoot the 3555A, certain conditions must first 
be established. Figure 5-4 shows the test setup to be used with the 3555A controls 
set as follows unless otherwise specified in the procedure. 

FUNCTION 
RANGE 
INPUT 
WTG 

600 
0 DBM 
BRDG 
FLAT 

5-28. The 652A Test Oscillator should be set to a frequency of 1 kHz and the out- 
put amplitude control adjusted for 0 DBM using the tip (T) and ring (R) inputs with 
the ring grounded. 

0 

5-29. With the conditions described in Paragraph 5-27 and 5-28 set up, use the 
simplified Troubleshooting Tree, Figure 5-6 in conjunction with Figure 7-l to 
isolate the malfunction to a block. Once the malfunction has been isolated to a 
block, refer to the troubleshooting procedures in Paragraphs 5-30 through 5-37 for 
the particular block where the malfunction is located. 

C  
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TRUE 

A2 Pin 1 

225 mV 
P-P 

FALSE /  
I  

i 

‘ 
1 

TRUE 

(A2 Pin 2) 

125 mV P-P 
FALSE 

Model 3555A 

(A2 Pin 11) 

23 mV P-P 
FALSE 

Troubleshoot 
Filter Assembly 
(See par. 5-35) 

Troubleshoot FUNCTION Switch 
(See par. 5-31) 

Troubleshoot Input Attenuator 
(See par, 5-32) 

Figure 5-6. Simplified Troubleshooting Tree 

5-30. POWER SUPPLY TROUBLESHOOTING. 

a. Since the power supply Al operates from either ac or battery, it should 
first be determined if the set will operate from either source. 

b. Connect a dc voltmeter between the -26 volts (A2 Pin 7) and ground. De- 
press the DIAL/BAT pushbutton and turn the POWER switch to ON. Refer 
to Table 5-4 for assistance in troubleshooting the Power Supply. 
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Table 5-4. Power Supply Troubleshooting 

SYMPTOM 

1. Operates on AC but not on BAT 

2. Operates on BAT but not on AC 

3. No meter indication on DIAL/BAT 
check, AC or BAT operation 

4. DIAL/BAT check good, -26V 
indicates high or low 

5. DIAL/BAT good, -26 V supply 
near -14 volts 

6. DIAL/BAT good, -26V supply 
near -40 volts 

CHECK 

BTl, S2, Sl 52 

Fl, Tl, Sl, S2 AlCRl and power cord. 

AlRl, Sl, S2 

AlCR6 

AlR7 

AlR6 AlQl - AlQ5 

5-31. FUNCTION SWITCH TROUBLESHOOTING. 

a. The best procedure to use in troubleshooting the FUNCTION switch is to 
first determine which function is not performing properly, depress that 
particular pushbutton and perform the resistance checks listed inTable 5-5. 
Turn the POWER switch to OFF and place a short across Cl for the re- 
sistance checks. Shorting strap should be connected between S and G 
terminals. Don’t forget to remove the short from Cl after completion. 

Table 5-5. Function Switch Resistance Checks 

INPUT JACKS DIAL JACKS 

Tip To Ring Tip To Gnd Tip Ring Tip Ring To Gnd To To To 

TERM BRDG BRDG TERM BRDG TERM Ring Gnd Gnd 

DIAL/BAT 200ka 200k0 lOOk lOOk lOOk lOOka 2OOkSt lOOka lOOkS2 

NG HOLD 7oost 7ooa m 03 v: w M 0 oc, 

NG 84.4ksz 84.4w2 w cr or w w 0 w 

900 HOLD 39Ofi 39052 50 kS2 50 kS2 50 ka 50 ka cc 0 o- 

600 HOLD 32Oa 32Os1 50 kS2 50 ka 50 kS2 50 ka cc 0 CT 

900 9oos-l 200kSt lOOka 50 ka 100kn 50 kS2 cr 0 w 

600 6OOa 200ka lOOk 50 kS2 100kSt 50 kS2 cc 0 w 

150 15052 200ka lOOkS2 50 ka lOOkS2 50 ka cc 0 oc 

135 135a 200kSZ 1OOksZ 50 kSZ lOOkS1 50 kfi cc 0 w- 

75 7552 200kS2 lOOk 50 kS2 lOOkS2 50 k0 CT 0 or; 
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5-32. INPUT ATTENUATOR TROUBLESHOOTING. 

a. To troubleshoot the Input Attenuator, connect the 427A (Ohms function) 
between the tip (T) input terminal and A2 Pin 2. 

b. In -80 DBM through -20 DBM, the 427A should indicate zero resistance. 
In -10 DBM through +30 DBM, the 427A should indicate 97.6 kilohms. 

C. Repeat step b with the 427A connected between the ring (R) input terminal 
and A2 Pin 4. Resistance measurements should be the same as in step b. 

d. If the above resistances check o.k., check A5Cl through A5C4, A5Rl 
through A5R4 and chassis mounted RlO and Rll. 

5-33. DIFFERENTIAL AMPLIFIER TROUBLESHOOTING. 

5-34. With the set turned ON and the controls set as described in Paragraphs 5-27 
and 5-28, proceed with the following checks: 

a. Measure the ac signal at the following points with the input connected to 
the tip and ring with the ring grounded. 

(1) Base of A2QlA 
(2) Emitter of A2Q3 
(3) Collector of A2Ql3 
(4) Emitter of A2Ql5 

225 mV P-P 
225 mV P-P 
225 mV P-P 
225 mV P-P 

b. Reverse the input connections to the 3555A and ground the tip. Make the 
following measurements: 

(1) Base of A2QlB 
(2) Emitter of A2Q6 
(3) Collector A2Ql6 
(4) Emitter A2Ql5 

225 mV P-P 
225 mV P-P 
225 mV P-P 
225 mV P-P 

C. In positions 1 through 4 of the RANGE switch, the ac voltage at A2 Pin I 
will appear with gains of 40, 30, 20 and 10 dB respectively with respect to 
the ac voltage at A2 Pin 2. 

d. Check the dc voltages as indicated on the schematic diagram Figure 7-5. 

e. Refer to Paragraph 5-37, Troubleshooting Tips for further assistance in 
troubleshooting the Differential Amplifier. 

5-35. FILTER TROUBLESHOOTING. 

a. The A4 Filter Assembly has four amplifiers which are used in combinations 
to form each of the three filters. The amplifiers are designed to have unity 
gain. Therefore, when a 1 kHz signal (reference frequency) is being used, 
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the signal at the output (A2 Pin 11) should be identical to the input to the 
filter assembly (see Figure 7-l). 

b. It should first be determined by checking each filter position which one is 
defective. Utilizing Figure 7-1, the malfunction can easily be isolated to 
a particular amplifier. The 3 kHz FLAT filter utilizes only the second 
amplifier while the C MSG filter utilizes all four of the amplifiers. The 
PROG filter utilizes the second and third amplifier. 

C . Check the dc voltages on sc.hematic diagram, Figure 7-7. 

5-36. METER AMPLIFIER TROUBLESHOOTING. 

a. Check the input to the Meter Amplifier at A2 Pin 11. With the input con- 
ditions described in Paragraph 5-27 and 5-28, the voltage at this point 
should be 23 mV P-P. 

b. Check the ac voltage at the junction of A2R55 and A2C32. This voltage 
should be 240 mV P-P. If not, troubleshoot the AverageDetector Amplifier 
(A2Ql8 through A2Q23) and the Average Detector (See Figure 7-7). If this 
voltage is normal, go to the next step. 

. P -  C. Check the ac signal at A2 Pin 13, This signal should be 4 V P-P. If not, 
troubleshoot the Peak Detector Amplifier. If this voltage is normal, check 
the Peak Detector. 

d. Refer to Paragraph 5-37, Troubleshooting Tips for further aids in trouble- 
shooting the Meter Amplifier. 

5-37. TROUBLESHOOTING TIPS. 

a. Power Supply. 

(1) If the .-26 V supply is out of tolerance (-26 V * 1) change AlCR6. 

(2) If the -26 V supply is near -14 V, check AlR7. 

(3) If the -26 V supply is near -40 V, check All%. 

(4) If the -26 V supply is good, but the -13 V supply is not, (A2, Pin 8) check 
AlCR7, AlR8, AlQ6 and AlQ7. 

b. Differential Amplifier. 

(1) If the collector voltage of A2Q3 or A2Q6 is zero, check A2CR7. 

(2) If the collector voltage of A2Q2 or A2Q5 is at -26 volts, check A2CR8. 
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(3) If A2QlA or B is found to be bad, diodes AlCRl through AlCR6 should 
be checked. 

(4) If the set cannot be calibrated on the lower ranges, change A2Ql. 

C. Meter Amplifier. 

(1) If the set appears to be insensitive (indicates about 18 to 20 DBM low) 
and the meter oscillates, check the amplifier gain switching on all im- 
pedances (A2 Pin 14 to ground). The gain switching resistors and CAL 
pots are located on the FUNCTION switch assembly. 

(2) If the meter indicates low (about 30%), check the Peak Detector. 
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PERFORMANCE CHECK TEST CARD 

- 

-. 

- 

Hewlett-Packard Model 3555A 
Telephone Test Meter 
Serial No. 

Tests performed by 
Date 

Description Par. Check 

1. INPUT IMPEDANCE CHECK 5-8 
a. BRDG IMPEDANCE CHECK 

(1) Ranges l-7 -8ODBMthru+20DB ~ 
(2) Ranges 8-12 -1ODBMthru+30DB 

100 kSZ (-6 DBM * 0.15) 
~ 200 kfi (-6 DBM i- 0.15) 

b. TERM IMPEDANCE 
CHECK 

(1) 75 ohm 
(2) 135 ohm 

7552 * 1% (-6DBM +O. 15) 

(3) 150 ohm 
13552 xt 1% (-6DBM*O. 15) 

(4) 600 ohm 
150$-? f 1% (-6DBM*O. 15) 
6000 f 1% (-6DBM+O. 15) 

(5) 900 ohm 9OOS-J il% (-6DBMkO. 15) 

c. NG IMPEDANCE CHECK 
(1) Tip to ring 80kSt i- 4kS2 
(2) Tip and ring to ground ___ 100kSt + 1% (-6DBM*O. 15) 

2. RANGE ACCURACY AND 5-9 
TRACKING 

-10 DBM f 0.1 DBM 
-20 DBM *O.lDBM 
-30 DBM & 0.1 DBM 
-40 DBM rt 0.1 DBM 
-50 DBM &O.lDBM 
-60 DBM xtO.lDBM 
-70 DBM & 0.1 DBM 
-80 DBM -+ 0.1 DBM 
+20 DBM f 0.1 DBM 
+30 DBM -f 0.1 DBM 

3. FREQUENCY RESPONSE 5-10 
a. +lO DBM RANGE 

100 Hz * 0. 5 DBM Variation 
200 Hz f 0. 5 DBM Variation 
20 kHz * 0. 1 DBM Variation 
100 kHz * 0.2 DBM Variation 
600 kHz f 0. 5 DBM Variation 

b. -20 DBM RANGE 
30 Hz i 0. 5 DBM Variation 
100 Hz + 0. 5 DBM Variation 
200 Hz + 0. 5 DBM Variation 
20 kHz f 0. 1 DBM Variation 
100 kHz f 0.2 DBM Variation 
600 kHz -+ 0. 5 DBM Variation 
2 MHz rt 0. 5 DBM Variation 
3 MHz f 1 DBM Variation 



PERFORMANCE CHECK TEST CARD (Cont’d) 

c. -60 DBM RANGE 
30 Hz f 0. 5 DBM Variation 
200 Hz + 0. 5 DBM Variation 
20 kHz f 0.2 DBM Variation 
100 kHz + 0. 5 DBM Variation 

4. FILTER RESPONSE 5-11 
a. C MSG 

(1) 200 Hz -25 +l. 2/-l DBM 
(2) 500 Hz -‘7.6+0.9kO. 7 DBM 
(3) 1 kHz 0 DBM (Reference) 
(4) 2 kHz -1. 5 +O. 3/-O. 5 DBM 
(5) 4 kHz -14.6 +l. 4/-l. 6 DBM 

b. 3 kHz FLAT 
(1) 200 Hz 0 +O. l/-O. 3 DBM 
(2) 1 kHz 0 DBM (Reference) 
(3) 4 kHz -7.5 +2/-l. 5 DBM 
(4) 10 kHz -23.5 +2/‘-l. 5 DBM 

C. PROG 
(1) 200 Hz -16.3 +l. l/-O. 8 DBM 
(2) 500 Hz -6.2 f 0.5 DBM 
(3) 1 kHz 0 DBM (Reference) 
(4) 10 kHz -8 +2/-3 DBM 

5. INPUT BALANCE 5-12 
a. 30 Hz to 30 kHz > 70DBM 

b. 30 kHz to 100 kHz > 60 DBM 

C. 100 kHz to 600 kHz >40DBM 

6. AC MONITOR 5-13 1.4 V rms f 0.15 

7. DC MONITOR 5-14 1 volt * 0.01 

8. HOLDING COIL RESISTANCE 5-15 700 + 70 ohms 
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SECTION VI 

REPLACEABLE PARTS 

6-l. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-l lists parts in alpha- 
merit order of their reference designators and indi- 
cates the description, -hp- part number of each part, 
together with any applicable notes, and provides the 
following: 

a. Total quantity used in the instrument (TQ 
column). The total quantity of a part is given 
the first time the part number appears. 

b. Description of the part. (See list of abbrevia- 
tions below. ) 

c. Typical manufacturer of the part in a five- 
digit code. (See Appendix A for list of manu- 
facturers. ) 

d. Manufacturer’s part number. 

6-3. Miscellaneous parts are listed at the end of 
Table 6-l. 

6-4. ORDERING INFORMATION. 

6-5. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office, 
(See Appendix B for list of office locations.) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers. 

6-6. NON-LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

*IL 

DESIGNATORS 

MP = mechanical part 

t5 
= plug 
= transistor 

QCR = transistor-diode 
R = resistor 
RT = thermistor 
S = switch 
T = transformer 

ABBREVIATIONS 

A 
B 
BT 
C 
CR 
DL 
DS 
E 

= assembly 
= motor 
= battery 
= capacitor 
= diode 
= delay line 
= lamp 
= mist electronic part 

F 
FL 
HR 
IC 
J 
K 
L 
M 

= fuse 
= filter 
= heater 
= integrated circuit 
= jack 
= relay 
= inductor 
= meter 

ID 
impg 
incd 
ins 

k0 

kHz 

L 
lin 
1% 

= inside diameter 
= impregnated 
= incandescent 
= insulation (ed) 

= kilohm (s) = 1O’.3 ohms 

= kilohertz = IOf hertz 

= inductor 
= linear taper 
= logarithmic taper 

“I 

“IA 

= milli = 10 -3 

= milliampere (s) = 10d3 
amperes 

MHz = megahertz = 1O+6 hertz 
MO. = megohm (s) = 10+6 ohms 
met flm = metal film 

TC 
V 

= thermocouple 
= vacuum tube, neon 

bulb, photocell, etc. 
= cable 
= socket 
= lampholder 
= fuseholder 
= network 

W 
X 
XDS 
XF 
Z 

“S 

“Sr 

52 
obd 

OD 

P 
PC 

PF 

piv 
P/o 
Pas 
PolY 
Pot 
P-P 
PPm 
prec 

R 
Rh 
IXIS 

rot 

Se 
sect 
Si 

= nanosecond (6) = 10 -9 

seconds 
= not separately replace- 

able 

= ohm (s) 
= order by description 
= outside diameter 

= peak 
= printed circuit 

= picofarad (s) = 10-l’ 
farads 

= peak inverse voltage 
= part of 
= position (s) 
= polystyrene 
= potentiometer 
= peak-to-peak 
= parts per million 
= precision (temperature 

coefficient, long term 
stability, a&or tol- 
erance) 

= resistor 
= rhodium 
= root-mean-square 
= rotary 

= selenium 
= section (s) 
= silicon 

& 
Al 

= silver 
= aluminum 
= ampere (5) 
= gold 

= capacitor 
= ceramic 
= coefficient 
= cOmmOn 
= composition 
= connection 

= deposited 
= double-pole double- 

throw 
= double-pole single- 

throw 

= electrolytic 
= encapsulated 

= farad (8) 
= field effect transistor 
= fixed 

= gallium arsenide 
= gigahertz = 1O+g hertz 

= guard (ed) 
= germanium 
= ground (ed) 

= he”ti (ies) 
= mercury 
= hertz (cycle (s) per 

second) 

Sl 

SPDT 

SPST 

= slide 
= single-pole double- 

throw 
= single-pole single- 

throw 

A 
A” 

C 
cer 
coef 
corn 
VJ”lp 
CO”” 

Ta 
TC 
TiOZ 

= tantalum 
= temperature coefficient 
= titanium dioxide 

tog 
to1 

= toggle 
= tolerance 
= trimmer 
= transistor 

= volt (s) 
= alternating current 

working voltage 
= variable- 
= direct current working 

voltage 

= watt (s) 
= with 
= working inverse voltage 
= without 
= wirewound 

r*, dep 
DPDT trim 

TSTR 

DPST V 

elect 
encap 

F 
FET 
fxd 

CiaAs 
GHz 

var 
vdcw 

= manufacturer 
= mou”ti”g 
= millivolt (s) = 10M3 volts 
= micro = 10-6 
= microvolt (s) = 10s6 volts 

= Mylar @ 

= nanoampere (s) = IO-’ 
amperes 

= normally closed 
= neon 
= normally open 
= negative positive zero 

(zero temperature co- 
efficient] 

DuPont de Nemours 

W 
W/ 
wiv 
w/o 
WW 
* 

mY 
“A 

NC 
Ne 
NO 
NPO 

gd 
Ge 
g=d 

= optimum value selected 
at factory, average 
value shown (part may 
be omitted) 

= no standard type nun- 
ber assigned (selected 
or special type) 

H 
Hg 
HZ 

** 

“E” e 
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Table 6-l. Replaceable Parts (Cont’d) 

REFERENCE -hp- 
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

Al 03555-66501 1 Board: Etched CM Assy Power Supply -hp- 

AlCl 0180-1819 1 C: fxd Al elect 100 pF +75% -10% 50 vdcw 56289 30D107GO50DH2- 
DSM 

AlC2 0180-0061 1 C: fxd Al elect 100 ,uF +75% -10% 15 vdcw 56289 30D107G015DC2- 
DSM 

AlC3 0180-0049 1 C: fxd Al elect 20 pF +75% -10% 50 vdcw 56289 30D206GO50CC2- 
DSM 

AlC4 0180-1942 1 C: fxd Al elect 150 PF +750/o -10% 15vdcw 56289 30D157G015DD2- 
DSM 

AlCRl thru 1901-0025 6 Diode: Si 100 wiv 12 pF 100 mA 24446 ss410 
AlCR5 

AlCRG, AlCR7 1902-3190 2 Diode: breakdown zener 13 V -t5% 400 mW 04713 sz 10939-215 
AlCR8 1901-0025 Diode: Si 100 wiv 12 pF 100 mA 03877 SG-817 

AlJl 1200-0062 1 Socket: tube OOOLB 121-51-11-060 

AlQl 1854-0090 1 TSTR: Si NPN 2N3053 04713 SM8158 
AlQ2 1853-0036 18 TSTR: Si PNP 2N3906 07263 obd 
AlQ3, AlQ4 1854-0215 26 TSAR: Si NPN 2N3904 01295 SK 1124 
AlQ5 1853-0036 TSTR: Si PNP 2N3906 07263 obd 
AlQ6 1854-0215 TSTR: Si PNP 2N3904 01295 SK 1124 
Al&7 1853-0036 TSTR: Si PNP 2N3906 07263 obd 

AlRl 0698-3452 1 R: fxd prec met flm 147K *18 l/8 W 75042 CEA T-O obd 
AlR2 0684-4711 1 R: fxd camp 470R 110% l/4 W 01121 EB 4711 
AlR3 0684-4741 1 R: fxd camp 470K +lO% l/2 W 01121 EB 4741 
AlR4 0684-1001 1 R: fxd camp 100 *lo% l/4 W 01121 EB 1801 
AlR5 0684-5621 1 R: fxd camp 56000 *lo% l/4 W 01121 EB 5621 

AlR6 0757-0467 1 R: fxd prec met flm 121K +l% l/8 W 75042 CEA T-O obd 
AlR7 0698-3451 2 R: fxd prec met flm 133K *l% l/8 W 75042 CEA T-O obd 
AlR8 0684-2231 1 R: fxd camp 22K *lo% l/4 W 01121 EB 2231 
AlR9 0684-5621 R: fxd camp 5600R *lo% l/4 W 01121 EB 5621 
AlRlO 0684-1231 1 R: fxd camp 12K *lo% l/4 W 01121 EB 1231 
AlRll 0684-1021 1 R: fxd camp 10000 *lo% l/4 W 01121 CB 1021 

AlTl 9100-0172 1 Transformer: power -hp- 

A2 03555-66502 1 P. C. Assembly Amplifier Board -hp- 

A2Cl 0170-0038 2 C: fxd my 0.22 I.LF *lo% 200 vdcw 56289 Type 148P 
#118P22492 

A2C2 0160-0127 2” C: fxd cer 1.0 p F ;t20% 25 vdcw 56289 5c13c 
A2C3 0160-2009 C: fxd mica 820 pF +5% 04062 RDM15F821J3C 
A2C4 0170-0038 C: fxd my 0.22 PF +lO% 200 vdcw 56289 Type 148P 

#118P22492 
A2C5 0160-0127 C: fxd cer 1.0 PF &20% 25 vdcw 56289 5c13c 

A2C6 0160-2009 C: fxd mica 820 pF +5% 04062 RDM15F82153C 
A2C7 0160-0127 C: fxd cer 1.0 IJ.F *20% 25 vdcw 56289 5c13c 
A2C8 Not assigned 
A2C9, A2ClO 0180-0374 5 C: fxd Ta elect 10 PF *lo’% 20 vdcw 56289 150D106X902OB2- 

DYS 
A2Cll 0150-0093 1 C: fxd cer 0.01 @F +80% -20% 100 vdcw 91418 TA Obd 
A2C12 thru Not assigned 

A2C14 

A2C15 

A2C16 
A2C17 
A2C18, A2C19 
A2C20 
A2C21 
A2C22 

0180-0228 

0121-0196 
0140-0190 

0140-0196 

5 C: fxd Ta elect 22 IJ.F *lo% 15 vdcw 56289 150D226X9015B2- 
DYS 

Not assigned 
1 C: var air 1.3-5.4 pF 74970 189-352-5 
2 C: fxd mica 39 pF *5% 04062 RDM15E90J3C 

Not assigned 
2 C: fxd mica 150 pF i5% 300 vdcw 04062 DM15F151J 300 V 

Not assigned 
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REFERENCE 
DESIGNATOR 

-hp- 
PART NO. 

0160-0127 
0180-0116 

- 

- 

- 

TG 
- 

1 

DESCRIPTION MFR MFR. PART NO. 

A2C23 
*A2C24 

C: fxd cer 1.0 nF 120% 25 vdcw 56289 
C: fxd Ta elect 6.8 I.LF *lo% 35 vdcw 56289 

A2C25 0180-0228 C: fxd Ta elect 22 pF +lO% 15 vdcw 56289 

A2C26 0121-0128 
A2C27 0140-0196 

1 C: var air trim 1.4 pF to 9.2 pF 74970 
C: fxd mica 150 pF *5% 300 vdcw 04062 

A2C28 0180-0100 

A2C29 0180-019’7 

1 

1 

C: fxd Ta elect 4.7 I.~F ~10% 35 vdcw 56289 

C: fxd Ta elect 2.2 I.LF *lo% 20 vdcw 56289 

A2C30 0180-0228 C: fxd Ta elect 22 IJ.F rtlO% 15 vdcw 56289 

A2C31 
A2C32 

Not assigned 
0160-0127 C: fxd cer 1.0 IJ.F +20% 25 vdcw 56289 5c13c 

A2c33 0180-0374 C: fxd Ta elect 10 I.IF *lo% 20 vdcw 56289 

A2C34 0150-0012 C: fxd cer . 01 pF +20% 100 vdcw 56289 
A2C35, A2C36 0160-0127 C: fxd Ta elect 1.0 nF *20% 25 vdcw 56289 

A2C37, A2C38 0150-0014 2 C: fxd cer 0.005 PF 500 vdcw 04222 
A2C39 0150-0084 2 C: fxd cer 0.1 ELF +80% -20% 50 vdcw 56289 
A2C40 0180-0393 1 C: fxd Ta elect 39 ELF *100/o 10 vdcw 56289 

A2C41, A2C42 0180-0228 

A2C43, A2C44 0180-1702 2 

C: fxd Ta elect 22 I.IF +lO% 15 vdcw 

C: fxd Ta elect 180 PF *20% 6 vdcw 

56289 

56289 

A2CRl thru 
A2CR8 

A2CR9, 
A2CRlO 

A2CRl1, 
A2CR12 

A2CR13 

1901-0040 

1901-0027 

1910-0022 

1902-0761 

A2QlA, 
A2QlB 

A2Q2 
A2Q3 
AX!4 

1854-0221 

Diode: Si30 wiv 30 mA 2 pF 2 ns 07263 FDG 1088 

Diode: Si lN4392 1 pF 10 wiv 0.5 ns 73293 Obd 

Diode: Ge** 5 wiv 3.5 ns OOOLE G-401 Obd 

Diode: breakdown lN821 5.9 to 6.5V 04713 Obd 

TSI’R: Si NPN Dual OOOLF BD-1148 

1853-0036 
1854-0215 

A2Q5 1853-0036 

TSAR: Si PNP 2N3906 
TSAR: Si NPN 2N3904 
Not assigned 
TSI’R: Si PNP 2N3906 

A2Q6 1854-0215 
A2Q7 1855-0057 
A2Q8 1853-0036 
A2Q9 1854-0215 
A2Q10, A2Qll 1853-0036 

1 
TSAR: Si NPN 2N3904 
TSTR: field effect 
TSTR: Si PNP 2N3906 
TSAR: Si NPN 2N3904 
TSI’R: Si PNP 2N3906 

A2Q12, A2Q13 1854-0215 TSI’R: Si NPN 2N3904 
A2Q14 1853-0036 TSTR: Si PNP 2N3906 
A2Q15, A2Q16 1854-0215 TSAR: Si NPN 2N3904 
A2Q17, A2Q18 1853-0036 TSTR: Si PNP 2N3906 
A2Q19, A2Q20 1854-0215 TSTR: Si NPN 2N3904 

A2Q21 
A2Q22 
A2Q23 thru 

A2Q25 
A2Q26 
A2Q27 
A2Q28, A2Q29 
A2Q30, A2Q31 

1854-0215 TSAR: Si NPN 2N3904 
1853-0036 TSAR: Si PNP 2N3906 
1854-0215 TSAR: Si NPN 2N3904 

1853-0036 TSI’R: Si PNP 2N3906 
1854-0215 TSAR: Si NPN 2N3904 
1853-0036 TSTR: Si PNP 2N3906 
1854-0071 TSAR: Si NPN 300 mW 150 MHz 

04713 
04713 

04713 

04713 
04713 
04713 
04713 
04713 

04713 
04713 
04713 
04713 
04713 

04713 
04713 
04713 

04713 
04713 
04713 
01295 

5c13c 
1500685X9035B2- 

DYS 
150D226X9015B2- 

DYS 
189-503-5 

DM15F1515300 V 

150D475X9035B2- 
DYS 

150D225X9020A2- 
DYS 

150D226X9015B2- 
DYS 

150Dl06X9020B2- 
DYS 

29C214A3 
5c13c 

Dl-4 Obd 

33c41 Obd 
150D396X9010B2- 

DYS 
150D226X9015B2- 

DYS 
150D606X0006B2- 

DYS 

2N3906-5 
2N3904-5 

2N3906-5 

2N3904-5 
MPF-105-5 
2N3906-5 
2N3904-5 
2N3906-5 

2N3904-5 
2N3906-5 
2N3904-5 
2N3906-5 
2N3904-5 

2N3904-5 
2N3906-5 
2N3904-5 

2N3906-5 
2N3904-5 
2N3906-5 
SK 1124 
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Section VI Model 3555A 

Table 6-l. Replaceable Parts (Cont’d) 

REFERENCE 
DESIGNATOR 

-hp- 
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

A2Rl thru 
A2R3 

A2R4 
A2R5 
A2R6 
A2R7 

0757-0472 6 R: fxd prec met flm 200K ~1% l/8 W 75042 CEA T-O okd 

0757-0290 2 R: fxd prec met flm 619051 *l% l/8 W 75042 CEA T-O obd 
0684-5601 2 R: fxd camp 56Q *lo% l/4 W 01121 CB 5601 
0757-0446 3 R: fxd prec met flm 15K 51% l/8 W 19701 MF5C T-O obd 
0757-0416 2 R: fxd prec met flm 511fi +l% l/8 W 19701 MF5C T-O obd 

A2R8 
A2R9 thru 

A2Rll 
A2R12 
A2R13 
A2R14 

0757-0436 3 R: fxd prec met flm 432052 *l?o l/8 W 19701 MF5C T-O obd 
0757-0472 R: fxd prec met flm 200K +l% l/8 W 75042 CEAT-0 obd 

o-757-0290 R: fxd prec met flm 6190W +l% l/8 W 75042 CEAT-0 obd 
0684-5601 R: fxd camp 563 *lo% l/4 W 01121 CB 5601 
0757-0446 R: fxd prec met fIm 15K +l% l/8 W 19701 MF5C T-O obd 

A2R15 
A2R16 
A2R17 
A2R18 
A2R19 

0757-0416 R: fxd prec met flm 5119 +18 l/8 W 19701 MF5C T-O obd 
0757-0436 R: fxd prec met flm 432051 *l% l/8 W 19701 MFSC T-O obd 
0757-0334 R: fxd prec met flm 3Ols1 *l% l/4 W 19701 MF5C T-O obd 
0684-2211 R: fxd camp 2200 ilO% l/4 W 01121 CB 2211 
0684-2221 3 R: fxd camp 22009 +lO% l/4 W 01121 CB 2221 

A2R20 
A2R21 
A2R22 
A2R23 
A2R24 

0757-0462 2 R: fxd prec met flm 75K il% l/8 W 19701 MF5C T-O obd 
0684-2221 R: fxd camp 2200R *lo% l/4 W 01121 CB 2221 
0698-3451 R: fxd prec met flm 133K *l% l/8 W 75042 CEA T-O obd 
0684-2231 2 R: fxd camp 22K +lO% l/4 W 01121 CB 2231 
0757-0464 1 R: fxd prec met flm 90.9K +l% l/8 W 19701 MF5C T-O obd 

A2R25 0684-2221 R: fxd camp 22000 *lo% l/4 W 01121 CB 2221 
A2R26 0684-1011 1 R: fxd camp 1OOR +lO% l/4 W 01121 CB 1011 
A2R.27 0757-0334 R: fxd prec met flm 3010 +l?o l/4 W 19701 MFGC T-O obd 
A2R28 0757-0442 11 R: fxd prec met flm 10K -tl% l/8 W 75042 CEA T-O obd 
A2R29 0698-4488 6 R: fxd prec met flm 26.7K +l% l/8 W 75042 CEAT-0 obd 

A2R30, A2R31 0757-0412 4 R: fxd prec met flm 365L? *l% l/8 W 75042 CEA T-O obd 
A2R32 0698-4488 R: fxd prec met flm 26.7K +l% l/8 W 75042 CEA T-O obd 
A2R33 0684-1011 2 R: fxd camp lOOa *lo% l/4 W 01121 CB 1011 
A2R34 0757-0449 3 R: fxd prec met flm 20K *I% l/8 W 19701 MF5C T-O obd 
A2R35 0698-4473 1 R: fxd prec met flm 8.06K *l% l/8 W 75042 CEA T-O obd 

A2R36 0757-0442 R: fxd prec met flm 10K +l% l/8 W 75042 CEA T-O obd 
A2R37 0757-0436 R: fxd prec met flm 432052 +l% 1./8 W 19701 MF5C T-O okl 
A2R38 0698-4488 R: fxd prec met flm 26.7K +l% l/8 W 75042 CEAT-0 obd 
A2R39 0684-1021 3 R: fxd camp lOOOn 510% l/4 W 01121 CB 1021 
A2R40 0757-0412 R: fxd prec met flm 365Q *l% l/8 W 75042 CEA T-O obd 

A2R41 0757-0442 R: fxd prec met flm 10K *l% l/8 W 75042 CEAT-0 ohd 
A2R42 0698-3157 1 R: fxd prec met flm 19.6K +l% l/8 W 75042 CEA T-O obd 
A2R43 0757-0449 R: fxd prec met flm 20K ,tl% l/8 W 19701 MF5C T-O obd 
A2R44 2100-1617 1 R: var camp lOOOsl*20% l/5 W 71590 Model 1 Obd 
A2R45 0698-4488 R: fxd prec met flm 26.7K +l% l/8 W 75042 CEAT-0 obd 

A2R46 Not assigned 
A2R47 0757-0412 R: fxd prec met flm 3650 +l% l/8 W 75042 CEA T-O obd 
A2R48, A2R49 Not assigned 
A2R50 0684-2211 3 R: fxd camp 2209 +lO% l/4 W 01121 CB 2211 
A2R51 0684-1041 2 R: fxd camp 1OOK &lo% l/4 W 01121 CB 1041 

A2R52 0757-0442 R: fxd prec met flm 10K +l% l/8 W 75042 CEA T-O obd 
A2R53 0757-0279 6 R: fxd prec met flm 31600 51% l/8 W 19701 MF5C T-O obd 
A2R54 0698-4396 2 R: fxd prec met flm 80.6n *l% l/8 W 91637 MFF-l/8 T-l 
*A2R55 0757-0279 R: fxd prec met flm 316OQ +l% l/8 W 19701 MF5C T-O obd 
A2R56 0684-1011 R: fxd camp 1OOQ *IO% l/4 W 01121 CB 1011 

A2R57 Not assigned 
A2R58 0698-4488 R: fxd prec met flm 26.7K +l% l/8 W 75042 CEAT-0 obd 
A2R59 0757-0401 1 ,R: fxd prec met flm lOOa +l% l/8 W 19701 MF5C T-O obd 
A2R60 0757-0442 R: fxd prec met flm 10K +l% l/8 W 75042 CEAT-0 obd 
A2R61 Not assigned 
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c 

REFERENCE -hp- 
DESIGNATOR PART NO. 

A2R62 2100-1615 
A2R63 0684-1021 
A2R64 0757-0277 
A2R65 0698-4488 
A2R66 0757-0446 

A2R67 
A2R68 
A2R69 
A2R70 
A2R71 

0698-4123 1 

0684-1041 
0757-0279 
0757-0455 

A2R72 0698-4441 
A2R73 0757-0455 
A2R74 0757-0462 
A2R75 0684-1021 
A2R76 0684-2211 

A2R77 
A2R78, A2R79 
A2R80 
A2R81 
*A2R82 

0684-4721 
0757-0403 
0684-2231 
0698-5097 

A2R83 0684-1841 
A2R84 0698- 6679 

A3 03555-66503 

A3Cl 0170-0055 
A3C2 0180-0137 

A3Rl 0698-4467 
A3R2 0698-4509 
A3R3 0698-4592 
A3R4 0757-0334 
A3R5, A3R6 0698-4592 

A3R7, A3R8 0757-0334 
A3R9, A3RlO 0757-0710 
A3Rl1, A3R12 0757-0709 
A3R13, A3R14 0698-6213 
A3Rl5, A3Rl6 0698-3450 

A3Rl7 2100-2520 
A3Rl8 0757-0399 
A3Rl9 0698-4415 
A3R20 2100-2520 
A3R21 0683-0825 

A3R22 0698-4377 

A4 03555-66504 

A4C 1 0160-0127 
A4C2 0150-0093 
A4C3. A4C4 0160-2373 
A4C5 0160-0163 
A4C6 0180-0228 

A4C7 
A4C8 
A4C9 
A4ClO 
A4Cll 

0140-0179 
0150-0093 

0140-0179 

- 

- 

- 

Table 6-l. Replaceable Parts (Cont’d) 
- 

TQ DESCRIPTION 

-i R: var camp lin 1OOS-Z 520% l/5 W 

1 

MFR. MFR. PART NO. 

R: fxd camp 1OOOD *lo% l/4 W 
R: fxd prec met flm 49.9Q +l% l/8 W 
R: fxd prec met flm 26.7K ,tl% l/8 W 
R: fxd prec met flm 15K *l% l/8 W 

R: fxd prec met flm 49952 +l% l/8 W 
Not assigned 

71590 Model 1 
01121 CB 1021 
75042 CEA T-O OM 
75042 CEAT-0 obd 
19701 MF5C T-O obd 

19701 MF5C T-O obd 

3 

1 

R: fxd camp 1OOK *lo% l/4 W 01121 CB 1041 
R: fxd prec met flm 3160R *l% l/8 W 19701 MFSC T-O obd 
R: fxd prec met flm 36.5K *l% l/8 W 19701 MF5C T-O obd 

R: fxd prec met flm 374OQ +l% l/8 W 75042 CEAT-0 obd 
R: fxd prec met flm 36.5K kl% l/8 W 19701 MFSC T-O obd 
R: fxd prec met flm 75K *l% l/8 W 19701 MFSC T-O obd 
R: fxd camp 100052 +lO% l/4 W 01121 CB 1021 
R: fxd camp 22Oa *lo% l/4 W 01121 CB 2211 

Not assigned 
R: fxd camp 470051 *lo% l/4 W 
R: fxd prec met flm 12lQ *l% l/8 W 
R: fxd camp 22K +lO% l/4 W 
R fxd camp 1.5M &lo% l/4 w 

2 
1 

1 

1 
1 

1 P. C. Assembly Function Switch 

1 
1 

01121 CB 4721 
91637 MFF-l/8 T-l 
01121 CB 2231 
01121 CB 1551 

R: fxd camp 180K *lo% l/4 W 
R: fxd prec met flm 42.2K +l% l/8 W 

01121 CB 1841 
91637 MFF l/8 T-l 

-hp- 

C: fxd my 0.1 PF *20% 200 vdcw 
C: fxd Ta elect 100 I.IF k2Oi 10 vdcw 

56289 
56289 

192P10402-PTS 
150D107X0010R2- 

DYS 

1 
1 
3 

R: fxd prec met flm 105Oa *l% l/8 W 75042 CEAT-0 okd 
R: fxd prec met flm 80.6K *l% l/8 W 75042 CEA T-O obd 
R: fxd prec met flm 45352 +l% l/4 W 19701 MFGC T-O obd 
R: fxd prec met flm 30152 l l% l/4 W 19701 MFGC T-O obd 
R: fxd prec met flm 453a *l% l/4 W 19701 MFGC T-O obd 

R: fxd prec met flm 301S? +l% l/4 W 
R: fxd prec met flm 7552 51% l/4 W 
R: fxd prec met flm 68.lQ *l% l/4 W 
R: fxd prec met flm 37.4s2 il% l/4 W 
R: fxd prec met flm 42.2K il% l/8 W 

2 
2 
2 
2 

2 
1 
1 

1 

1 

1 P. C. Assembly Filter Board 

4 
2 
2 

19701 MFGC T-O obd 
19701 MFGC T-O obd 
19701 MFGC T-O obd 
91637 MFF-l/4 T-l 
91637 MFF-l/8 T-l 

R: var lin trim 5Oa +30% l/2 W 
R: fxd prec met flm 82.5a *l% l/8 W 
R: fxd prec met flm 1650 ~1% l/8 W 
R: var lin trim 5052 *30% l/2 W 
R: fxd camp 8.2R *5% l/4 W 

73138 62-91-O 
91637 MFF-l/8 T-l 
91637 MFF-l/8 T-l 
73138 62-91-O 
01121 CB 82615 

R: fxd prec met flm 37.4R *l% l/8 W 91637 MFF-l/8 T-l 

C: fxd cer 1 J.LF +20% 25 vdcw 
C: fxd cer 0.01 pF +80% -20% 100 vdcw 
C: fxd mica 4700 pF *2’% 300 vdcw 
C: fxd my 0.033 I.IF +lO% 200 vdcw 
C: fxd Ta elect 22 @F +lO% 15 vdcw 

-hp- 

56289 
91418 
04062 
56289 
56289 

5c13c 
TA Obd 
RDMl9F472G3S 
192P33392-PTS 
150D226X9015B2- 

DYS 

Not assigned 
7 

- 

C: fxd mica 1000 pF l 2% 
C: fxd cer 0.01 pF +80% -20% 100 vdcw 
Not assigned 

04062 
91418 

C: fxd mica 1000 pF *2% 04062 

RDMl9Fl02G3C 
TA Obd 

RDM19Fl02G3C 
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Table 6-1. Replaceable Parts (Cont’d) 

REFERENCE 
DESIGNATOR 

-hp- 
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

44C12 0150-0093 C: fxd cer 0.01 PF +80% -20% 100 vdcw 91418 TA OM 

44c13 Not assigned 
44c14, 0140-0179 C: fxd mica 1000 pF +2% 04062 RDM19F102G3C 

A4C15 
44C16 0150-0093 C: fxd cer 0.01 PF +80% -20% 100 vdcw 91418 TA OM 

44c17 0180-1735 1 C: fxd Ta elect 0.22 PF +lO% 35 vdcw 56289 150D224X9035A2- 
DYS 

A4C18 0140-0179 C: fxd mica 1000 pF +2% 04062 RDM19F102G3C 
A4C19 0160-0163 C: fxd my 0.033 IJ.F +lO% 200 vdcw 56289 192P33392-PTS 

A4Q1, A4Q2 1854-0071 TSAR: Si NPN 2N339l 01295 SK 1124 
A4Q3 1853-0069 TSTR: Si PNP 2N4122 07263 obd 
A4Q4, A4Q5 1854-0071 TSI’R: Si NPN 2N3391 01295 SK 1124 
A4Q6 1853-0069 TS TSTR: Si PNP 2N4122 07263 oM 
A4Q7, A4Q8 1854-0071 TSTR: Si NPN 2N3391 01295 SK 1124 

A4Q9 1853-0069 TSTR: Si PNP 2N4122 07263 oM 
A4Q10, A4Qll 1854-0071 TSI’R: Si NPN 2N3391 01295 SK 1124 
A4Q12 1853-0069 TSTR: Si PNP 2N4122 07263 oM 
A4Ql3 1854-0071 TSI’R: Si NPN 2N3391 01295 SK 1124 

A4Rl 0684-1051 4 R: fxd camp 1M ilO% l/4 W 01121 CB 1051 
A4R2 0698-4515 1 R: fxd prec met flm 107K l l% l/8 W 75042 CEAT-0 obd 
A4R3 0698-3265 1 R: fxd prec met flm 118K +l% l/8 W 75042 CEAT-0 obd 
A4R4 2100-2464 2 R: var ww 20 k0 +lO% 1 W 02660 2600 Series obd 
A4R5 0684-1031 4 R: fxd camp 10K *lo% l/4 W 01121 CB 1031 

A4R6 0757-0456 2 R: fxd prec met flm 43.2K +l% l/8 W 19701 MF5C T-O obd 
A4R7 0757-0444 1 R: fxd prec met flm 12.1K +l% l/8 W 19701 MF5C T-O obd 
A4R8 0757-0280 1 R: fxd prec met flm 1OOOfi *l% l/8 W 75042 CEAT-0 obd 
A4R9 2100-1799 1 R: var ww 50051 *lo% 1 W 02660 2600 Series obd 
A4RlO 0757-0456 R: fxd prec met flm 43.2K ~1% l/8 W 19701 MF5C T-O obd 

A4Rll 0684-1541 9 R: fxd camp 150K +lO% l/4 W 01121 CB 1541 
A4R12, A4R13 0757-0442 R: fxd prec met flm 10K *l% l/8 W 75042 CEAT-0 obd 
A4R14 0684-1541 R: fxd camp 150K +100/o l/4 W 01121 CB 1541 
A4R15 0757-0457 4 R: fxd prec met flm 47.5K +l% l/8 W 75042 CEA T-O oM 
A4R16 0684-1051 R: fxd camp 1M *100/o l/4 W 01121 CB 1051 

A4R17 0757-0279 R: fxd prec met flm 3116W +l% l/8 W 19701 MFBC T-O obd 
A4R18 0757-0442 R: fxd prec met flm 10K +l% l/8 W 75042 CEAT-0 oM 
A4R19 2100-2464 R: var ww 20 ka *lo% 1 W 02660 2600 Series obd 
A4R20 0757-0449 1 R: fxd prec met flm 20K +10/o l/8 W 75042 CEAT-0 obd 
A4FUl Not assigned 

A4R22 0684-1031 R: fxd camp 10K *lo% l/4 W 01121 CB 1031 
A4R23 0684-1541 R I? fxd camp 150K &lo% l/4 W 01121 CB 1541 
A4R24 0698-3540 R: fxd prec met flm 15.4K +l% l/8 W 75042 CEA T-O obd 
A4R25 0684-6831 1 R: fxd camp 68K +lO% l/4 W 01121 CB 6831 
A4R26 0757-0442 R: fxd prec met flm 10K -tl% l/8 W 75042 CEA T-O obd 

A4R27 0684-1541 R: fxd camp 150K +lO% l/4 W 01121 CB 1541 
A4R28, Not assigned 

A4R29 
A4R30 0684-1031 R: fxd camp 10K +lO% l/4 W 01121 CB 1031 
A4R31 0684-1541 R: fxd camp 150K *lo% l/4 W 01121 CB 1541 
A4R32 0698-4473 1 R: fxd prec met flm 806052 +l% l/8 W 91637 MFF-l/8 T-l 

A4R33 0757-0442 R: fxd prec met flm 10K *l’% l/8 W 75042 CEA T-O obd 
A4R34 0684-1541 R: fxd camp 150K &lo% l/4 W 01121 CB 1541 
A4R35, Not assigned 

A4R36 
A4R37, 0698-3162 2 R: fxd prec met flm 46.4K *l% l/8 W 75042 CEAT-0 obd 

A4R38 
A4R39 0684-1031 R: fxd camp 10K *lo% l/4 W 01121 CB 1031 
A4R40 0684-1541 R: fxd camp 150K +lO% l/4 W 01121 CB 1541 
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Table 6-1. Replaceable Parts (Cont’d) 

REFERENCE -hp- 
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

A4R41 0698-4470 1 R: fxd prec met flm 6.98K -Al% l/8 W 75042 CEA T-O obd 
A4R42 0757-0442 R: fxd prec met flm 10K +I% l/8 W 75042 CEA T-O obd 
A4R43 0684-1541 R: fxd camp 150K 510% l/4 W 01121 CB 1541 
A4R44 0757-0271 1 R: fxd prec met flm 124K *l% l/8 W 75042 CEAT-0 obd 
A4R45 0684-1541 R: fxd conlp 150K ilO% l/4 W 01121 CB 1541 
A4R46 0684-1051 R: fxd camp 1M +lO’b l/4 W 01121 CB 1051 

A5 03555-61903 1 Switch Assembly: Weighting -hp- 

A5Cl 0132-0003 2 C: vartrim: 0.7-3.0 pF 72982 535-016-4R 
A5C2, A5C3 0140-0205 2 C: fxd mica 62 pF +5% 04062 RDM15E620J3C 
A5C4 0132-0003 C: var trim 0.7-3 72982 535-016-4R 

A5Rl 0698-4513 2 R: fxd prec met flm 97.6K *l% l/8 W 91637 
R: fxd prec met flm 3160.Q -tl% l/8 W 

MFF l/8 T-l 
A5R2, A5R3 0757-0279 19701 MF5C T-O obd 
A5R4 0698-4513 R: fxd prec met flm 97.6K +l% l/8 W 91637 MFF l/8 T-l 
A5R5 0757-0346 1 R: fxd prec met flm 1Oa +l% l/8 W 91637 MFF l/8 T-l 
A5R6 0698-4369 1 R: fxd prec met flm 23.2R *l% l/8 W 75042 CEA T-O obd 

A5R7 0698-4396 1 R: fxd prec met flm 80.6s1 *l% l/8 W 91637 MFF l/8 T-l obd 
A5R8 0698-3242 1 R: fxd prec met flm 35752 +l% l/8 W 19701 MF5C T-O obd 
A5R9 0698-4457 1 R: fxd prec met flm 57651 +l% l/8 W 19701 MF5C T-O obd 
A5RlO 0698-6081 4 R: fxd prec met flm 1641.10 *to. 25% l/4 W 91637 MFF l/4 T-l obd 
A5Rll 0698-6083 3 R: fxd prec met flm 1109.951 4.25% l/4 W 91637 MFF l/4 T-l obd 

A5R12 0698-4385 1 R: fxd prec met flm 57.60 +l% l/8 W 91637 MFF l/8 T-l obd 
A5R13 0698-6081 R: fxd prec met flm 1641.10 k-0.25% l/4 W 91637 

R: fxd prec met flm 1109.9R 50.25% l/4 W 
MFF l/4 T-l obd 

A5R14 0698-6083 91637 MFF l/4 T-l obd 
A5R15 0698-6081 R: fxd prec met flm 1641. la *O. 25% l/4 W 91637 MFF l/4 T-l obd 
A5Rl6 0698-6083 R: fxd prec met flm 1109.9Q &O. 25% l/4 W 91637 MFF l/4 T-l obd 

A5R17 0698-6081 R: fxd prec met flm 1641. la *to. 25% l/4 W 91637 MFF l/4 T-l obd 
A5R18 0698-6082 1 R: fxd prec met flm 758.95a h-0.25% l/4 W 19701 MFGC T-O obd 
*A5R19 0683-6815 1 R: fxd 68OQ &5% l/4 W camp 01121 CB 6815 

BTl 1420-0026 1 Battery: 45 volt dry cell 83740 No. 482 Old 

Cl 0180-0372 1 C: fxd Al elect 50 PF +75% -10% 200 vdcw 56289 
C: fxd mica 1000 pF +2% 

Type 62D obd 
c2 0140-0179 04062 RDMl9FlOZG3C 
c3 0160-0170 1 C: fxd cer 0.22 PF i-80% -20% 25 vdcw 56289 5C9B Okd 

c4 0140-0179 C: fxd mica 1000 pF +2% 04062 RDMlSF102G3C 
c5 0160-0160 1 C: fxd 0.0082 IJ.F &lo% 200 vdcw my 56289 192P82292-PTS 

C6 0180-0228 C: fxd Ta elect 22 PF *lo% 15 vdcw 56289 150D226X9015B2- 
DYS 

C7, C8 0140-0208 C: fxd mica 680 pF rt5% 04062 RDM15F681J3C 

Fl 2110-0017 2 Fuse: cartridge 0.15 125 v slow-blow amp 75915 313.150 Obd 

Jl 1251-1009 1 Connector: A. C. power cord receptacle 82389 AC-3 Obd 

52 1251-1900 1 Connector: telephone type 82389 22A Obd 

53 1251-1144 2 Jack: telephone 2 circuit 1D x 1/2n 82389 MT-342B obd 
long bushing 

54 1251-1143 2 Jack: telephone 2 circuit 0.250 ID x g/16” 82389 MT-332B obd 
55. J6 1251-0065 2 Jack: telephone single open circuit 82389 MT-331 Obd 

57, 58 1510-0010 2 Binding Post: red insulator brass -hp- 
J9 1510-0011 Binding Post: black insulator brass -hp- 
JlO 5060-0627 1 Binding Post: black w/strap -hp- 
Jll 1251-1144 Jack: telephone -hp- 
512 1251-1143 Jack: telephone -hp- 
513, 514 00236-21001 2 Post: clip -hp- 

Ll 9100-1390 1 Inductor: audio -hp- 

Ml 1120-0909 1 Meter: log -hp- 

F 
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Section VI Model 3555A 

Table 6-1. Replaceable Parts (Cont’d) 

REFERENCE -hp- 
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

Xl 0698-3572 1 R: fxd prec met flm 60.4K +l% l/8 W 91637 MFF-l/8 T-l 
t2 0757-0457 R: fxd prec met flm 47.5K +l% l/8 W 75042 CEA T-O obd 
23 0698-4485 3 R: fxd prec met flm 23.2K +l% l/8 W 91637 MFF-l/8 T-l 
14 0684-1051 R: fxd camp 1 MO +100/o l/4 W 01121 CB 1051 
15, R6 0757-0457 R: fxd prec met flm 47.5K +I% l/8 W 75042 CEA T-O obd 

17, R8 0698-4485 R: fxd prec met flm 23.2K +l% l/8 W 91637 MFF-l/8 T-l 
19 0698-4434 R: fxd prec met flm 232On +l% l/8 W 91637 MFF-l/8 T-l 
210, Rll 2100-0412 2 R: var ww 20051*20% 2 W 11236 Type 117 
912 Not assigned 
R13 0684-1231 1 R: fxd camp 12K ilO% l/4 W 01121 CB 1231 

31 3101-0003 1 Switch: toggle DPST 250 V 3 amp 04009 81024-GB 
32 3101-0045 1 Switch: slide DPDT 125 V 82389 llA-1014 
83 3101-0824 1 Switch: level (input) 76854 Type 187 obd 
34 03555-61903 1 Switch assembly: weighting -hp- 
55 3101-0036 1 Switch: toggle SPST 3 amps 250 V 88140 8928K61 

MISCELLANEOUS 

8120-0078 1 Assembly: cable 7.5 power cord set 70903 KH-4147 obd 
5040-0007 1 Base: connector -hp- 

00741-01209 2 Bracket: meter -hp- 
8120-0026 Cable: RF miniature coaxial 1OOsl 06513 5080-6908 
8120-0097 Cable: special purpose 06513 50804932 
8120-0228 Cable: special purpose 06513 5080-6961 

5020-0427 1 Cap: connector -hp- 
9211-0305 1 Carton: corrugated 84324 obd 

03555-64501 1 Case assembly -hp- 
00236-00102 1 Chassis: power -hp- 

1400-0054 1 Clamp: cable steel cadmium plate 73734 1549 Obd 

1251-0148 1 Connector: A. C. power 82389 1251-1035 1 Connector: printed circuit 02660 AC (1~~) 143-015-08 

03555-64502 1 Cover assembly -hp- 
00236-04102 1 Cover: battery -hp- 
03555-04301 1 Decal set: pushbutton -hp- 
03555-00101 1 Deck: main -hp- 

0510-0002 7 Fastener: #6 Pem cadmium plated CL-632-2C 

0403-0019 8 Foot: rubber gray OOOMM Type 9102-W 
1440-0002 1 Handle: leather black oxidized finish 00002 obd 
525c-49A 2 Handle: machine -hp- 
1205-0033 1 Heat dissipator: semiconductor 05820 NF-207 Obd 

03555-06401 1 Holder: battery -hp- 
1400-0084 2 Holder: fuse extractor post type 75915 342014 

00236-44102 1 Insulator : jack -hp- 
0340-0100 2 Insulator: single binding post -hp- 
0340-0099 4 Insulator: single binding post -hp- 
1251-1900 1 Jack: telephone type 82389 22A Obd 

0370-0121 10 Knob: pushbutton rectangular gray plastic -hp- 
0370-0035 1 Knob: skirted bar black w/arrow -hp- 
0370-0046 2 Knob: small level switch black -hp- 

0510-076’7 2 Latch: body cabinet nickel plated 98376 ZSP2-220-2 
0510-0766 2 Latch: strike cabinet nickel plated 98376 ZSP2-220-3 

03555-90001 1 Manual: operating and service -hp- 
7120-0866 1 Nameplate: aluminum 91345 obd 
7122-0203 1 Nameplate: serial 91345 obd 
0590-0126 4 Nut: anchor 8-32 with red nylon insert 72962 22NA27-22-82 
2820-0002 6 Nut: hex brass nickel plated 73734 8041 Obd 
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Table 6-l. Replaceable Parts (Cont’d) 

REFERENCE -hp- 
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

2950-0001 5 Nut: hex brass nickel plated 73734 9002 Obd 
2950-0035 2 Nut: hex brass nickel plated switch 73076 obd 
2950-0038 2 Nut: hex fuse post steel 75815 903-12 
2580-0002 4 Nut: hex stainless steel 73734 obd 
2420-0002 6 Nut: hex stainless steel 80120 otxl 
0590-0012 2 Nut: knurled switch ring brass 04009 obd 

9220-0168 2 Pad: foam -hp- 
03555-00201 1 Panel: front -hp- 

1520-0002 1 Plate: capacitor mounting 56137 obd 
1251-1145 1 Plug: battery 3 prong 72825 7364 Obd 
1480-0062 9 Pin: connector phosphor bronze 61577 obd 
1200-0162 1 Receptacle 00779 60804-l 
0510-0769 4 Receptacle: clip on cadmium plated 94222 82-47-101-15 

00236-01202 2 Retainer: cord -hp- 
1390-0088 4 Retainer: l/4 turn fastener 94222 82-32-101-17 

03555-00601 1 Shield: P. C. Board (A2) -hp- 
03555-00602 1 Shield: plate -hp- 

0380-0059 3 Spacer: captive 00866 obd 
0380-0111 3 Standoff: clinch mounting brass 00866 obd 
1390-0047 4 Stud: oval head cadmium plated 94222 2-o-180 
0380-0200 2 Standoff: hinged clear chromate OOOLT Series HS-200-2 
5040-0170 2 Support: board -hp- 

03555-61903 1 Switch assembly: weighting -hp- 
3101-0827 1 Switch: lever 2 wafers 76854 Type 187 obd 
3101-0822 1 Switch: pushbutton 76854 Type 130 
3100-1752 1 Switch: rotary 76854 obd 
0360-1089 2 Terminal: solder lug switch 79963 379 Obd 

3050-0016 5 Washer: #6 flat brass nickel plated 83053 obd 
3050-0001 4 Washer: #8 flat brass nickel plated 74323 #5832 Obd 

3050-0066 4 Washer: #6 x 3/8 flat brass nickel plated 73734 obd 
3050-0067 3 Washer: 3/8 flat brass nickel plated 73734 obd 
3050-0257 6 Washer: #lO flat brass nickel plated 77250 Type 10-S okd 
2190-0037 2 Washer: lock fuse post steel 78189 1224-08 Obd 
2190-0022 1 Washer: lock tooth type large 78189 1920-00 Obd 

2190-0030 
2190-0018 
2190-0017 
2190-0016 
2190-0046 
2190-0102 
2190-0007 
2190-0034 

2 Washer: lock #4 split ring OOOLU obd 
33 Washer: lock #6 split large 73734 obd 

Washer: lock #8 split ring 73734 obd 
; Washer: lock small tooth type 78189 1920-02 
8 Washer: lock #6 split small 76665 obd 
4 Washer: lock switch tooth type 78189 1922-01 
3 Washer: lock #6 internal tooth type 78189 1906-00 
6 Washer: lock #lO split ring 83385 obd 

,- 
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SECTION VII 

CIRCUIT DIAGRAMS 

‘7-1. INTRODUCTION. 

7-2. This section of the manual contains circuit diagrams for the Model 3555A 
Telephone Test Meter. Included is a functional block diagram, schematic diagrams 
and diagrams showing arrangement of wafers and contacts on the RANGE switch and 
the filter WTG switch. 

7-3. FUNCTIONAL BLOCK DIAGRAM. 

7-4. The functional block diagram (Figure 7-1) of the 3555A serves the dual purpose 
of showing how various circuits are arranged to form the set and at the same time 
gives voltages and adjustments for use in troubleshooting the set. This functional 
block diagram should be used in conjunction with the troubleshooting procedure 
described in Paragraphs 5-25 through 5-37 when troubleshooting the 3555A. 

7-5. SCHEMATIC DIAGRAMS. 

7-6. The schematic diagrams (Figures 7-2 through 7-7) contained in this section 
show the detailed circuits in the Model 3555A. Components marked with an asterisk 
are those that are critical in value. The value of these components may vary slightly 
from one set to another due to variations in transistor Beta etc, and the values 
shown on the schematic are average. Numbers in parenthesis near the starred 
value on the schematic indicate the paragraph number in the manual where the 
method of selecting the optimum value can be found. 

7-7. Voltage levels have been included on the schematics which should greatly 
assist in troubleshooting the set. When measuring these voltages a high input im- 
pedance voltmeter (1 megohm or greater) should be used to prevent circuit loading. 
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REFERENCE DESIGNATIONS 
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH 
ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH FOR 
COMPLETE DESIGNATION. 

ASSEMBLY SUBASSEMBLY 

A2 NONE 
A2 Al 

NONE NONE 

COMPONENT 

Ql 
Rl 
Jl 

COMPLETE 

DESIGNATION 

A2Ql 
A2 41 Rl 

Jl 

Ammbly 
Reference Assembly Assembly Pdrt Number 

(inch&r A2A1 wbarrembly) 

-------- 

Wire Color: Color code same ru rairtor 
color code. Fir.rt nvmbw indicates baw 
color. second *umber iadet&fier wider strip, 
third wmbn indicarer M~OUJ~ strip. 
E.g. & denorer WHT-RED-YEL wire. 
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- GENERAL SCHEMATIC NOTES I-.-- 
1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. I’ltf? FIX 

WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) Oli BOTH 
FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- 
WISE NOTED. 

RESISTANCE IN OHMS 

CAPACITANCE IN MICROFARADS 

3. fj’ DENOT ES ASSEMBLY GROUND. 

’ 4. /j, DENOTES CHASSIS GROUND. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

-- DENOTES ASSEMBLY. 

DENOTES MAIN SIGNAL PATH. 

L, DENOTES FEEDBACK PATH. 

I DENOTES FRONT PANEL MARKING. 

I- --- 
L --- 1 DENOTES SIDE AND REAR PANEL MARKING. 

DENOTES SCREWDRIVER ADcJUST. 

,924, DENOTES WIRE COLOR: COLOR CODE SAME AS RESISTOR 
COLOR CODE. FIRST NUMBER IDENTIFIES BASE COLOR, 
SECOND NUMBER IDENTIFIES WIDER STRIP, THIRD NUMBER 
IDENTIFIES NARROWER STRIP. 
(e. h”. ,9_2_.$ = WHITE, RED, YELLOW.) 

* AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT 
FACTORY. 

(O-00) NUMBERS IN PARENTHESIS INDICATE THE PARAGRAPH 
NUMBER IN MANUAL WHERE METHOD OF SELECTING STARRED 
VALUES IS FOUND. 

TRANSISTORS ARE ALL CONNECTED TO CIRCUIT BOARD IN TO-5 
CONFIGURATION, ie, ,-t 

._> 
AS VIEWED FROM THE COMPONENT 

SIDE OF BOARD. c I \ ;  l E  

WAVEFORM AND VOLTAGE MEASUREMENTS WERE MADE WITH 
RESPECT TO CHASSIS GROUND USING A HIGH INPUT IMPEDANCE 
(> 1 MEGOHM) OSCILLOSCOPE AND TRANSISTOR VOLTMETER. 
VOLTAGE LEVELS SHOWN ARE NOMINAL AND MAY VARY SOME- 
WHAT FROM ONE INSTRUMENT TO ANOTHER. A VARIATION OF 
+ 10% IN MEASUREMENTS SHOULD BE ALLOWED. 

-I 
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NOTE 
The voltages indicated on {he diagrams are 
nominal and * 10% variation should be allowed 
when measuring these voltages. A high input 
impedance voltmeter (1 megohm or greater) 
should be used when measurements are being 
made. When viewing waveforms, a 1O:l 
oscilloscope probe should be used to prevent 
circuit loading. 

-CR7- -RB- 
I I 1 I 

f&) -CRB- -RIO- 

-CRI- 

230V 

. 

(hp PART fw*c!555-6650I ) 





I -RI- -cc- -R2- 
l 

06 21 I 2 --Rl6- 
IO 4 0. . 2,’ . --R3- -R5- 
. 

-R4- 
-R7- 05 -Rl5- 

018 

-c2- 
-R8- -RIO- --9- -Rl3- 

-R6- -Rl2- -Rl4- -RII- 
D 012 

-Rl8- -Rl9- -R21-- -R22- l 
7  

NOTE 1 

Ll leads are physically connected 
to the INPUT jacks and are as shown 
for schematic simplicity. 

NOTE 2 

C7 and C8 are physically located 
on Ll terminals. 
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mTcHd\TcomcT 
DESIGNATOR SECTION FRONT SIDE NUMBER 

NOTE 

Both front and rear of switch wafers are shown 
as viewed&fn tr; rear of the syifch. Circled 
numbers I md~cate contact posltmns even 
though some posltmns may be blank. 

RANGE SWITCH SHOWN IN -40 DBM POSITION. 
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-R3- -RII- 

-R4- -CR3- -RlZ- 

-R5- 0 
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1:: @ @ I”,:;- 
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-R56- 

-R60- 0 021 
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-C23- 

-R53- 

-C27- 

-R59- 

-R56- 

-CII- 

-R26- 

0 013 
-R30- 

-CIS- 

0 016 
-R40- -CZl- 
-R34- 

-R35- 0 -R45- 
PI4 

-R32- 

-R31- 0 017 
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-R47- 0 -a- 
Ql5 

-R37- -R33- 

-Cl5- 

-c29- 

-R63- 0 023 
-R55- 

-RBO- 

-c30 - 

-R66- 

-R65- 

-R67- 

-c40- 

-CR9- 

0 029 -CRIO- 

-C4I- 

- c43- 030 0 -CRl3- 

-R62- 

-c44- 
03, 

-R64- 
-C42- 

0 0 924 -C36- 
-R61- -CRlZ- 

-R69- 0 025 
-C32- 

-R63- 

-c33- 
-R70- 

-R72- 0 026 -CRII- 

-R7l- 

0 
-c35- 

-R?3- Q27 -R76- 

-R75- -C36- 

-c34- 0 Q26 -R78- 

-R74- -c37- 

-R79- 
-c39- 

NOTE 

The voltages indicated on the diagrams are 
nominal and f 10% variation should be allowed 
when measuring these voltages. A high input 
impedance voltmeter (1 megohm or greater) 
should be used when measurements are being 
made. When viewing waveforms, a 1O:l 
oscilloscope probe should be used to prevent 
circuit loading. 
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DESIGNATORS NOT ASSIGNED 
A2 Differential and Meter Amplifier 

C8, c12. c13, c14, Cl& czo. 
C22, Q4, R46, R48, R49, R57, 
R61. R68. R77. 



-R17- C4 

-I 
--R27- 

Cl 
-R,- -Rg- -c2- 

-CRI- -R2- -RIO- 
-CR4- 

-CR2- -CR5- 
-R3- -RII--- 

-R4- 

-R5- 
-c3- 

-R6- 

-R7- 

-R8- 
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-Cl5- 

i &-~(8-d00 Id ‘g ‘0” b’ 
-c7- 
-R51- 0 018 -R50- 

-R52- -c23- 

-C24- 020 0 -R53- 

-C25- -c27- 
-R54- PI9 -R59- 

-R58- 
0 

-R56- 

-R60- 021 
-C28- 0 

-c30 - 

-R66- 

-c29- -R65- 

-R67- 

-c40- 

-CR9- 

-CRIO- 

-c41- 

-c43- 030 0 -CRl3- 

-c44- 03, 

-C42 - 
0 

-R82- 

-R84- 

-REl- 0 024 -C36- 

-CRl2- 
-R69- 

-C32- 0 Q25 -R83- 

-c33- -R70- 

-R72- 0 026 -CRII- 

-R71-- -c35- 
-R73- 0 027 -R76- 
-R75- 

-c34- 0 
-C38- 

028 -R78- 
-R74- -c37- 

-R79- 
-c39- 

NOTE 

The voltages indicated on the diagrams are 
nominal and i 10% variation should be allowed 
when measuring these voltages. A high input 
impedance voltmeter (1 megohm or greater) 
should be used when measurements are being 
made. When viewing waveforms, a 1O:l 
oscilloscope probe should be used to prevent 
circuit loading. 

DESIGNATORS NOT ASSIGNED 
A2 Differential and Meter Amplifier 

CB. C12. C13. C14, C16. C20, 
C22, Q4. R46, R48, R49, R57. 
R61, R68. R77. 

d 







Section VII Model 3555A 

A5SlB(F)l-& 
XbA-2-m 
XA4-5-953, 

S4AtF) 

WAFERS SHOWN IN 
m POSITION 

A4 ,-6- 

7-12 

* 

WI 
A 

(RI 

S4AtR) 

S4BtF) 

B(F)II 
e-1 c2 

S4BCR) 

S4AfF17 

swTm4 \c--Lo**cT 
DESIGNATOR SECTION FRONT SIDE NUMBER 

Both front and rear of switch wafers are shown 

though some positions may be blank. 

Figure 7-6. Filter Switch Detail 

-&- X14-,0 

A-- 

,- 



h 

-RE-- -Rl4- -R27- -R34- -R43- 

-+-WE @ @ @ @ 

-c2- -c9- -Cl2- -Cl6- 

1;;; -- -g ygj; -g- 

--R20- --RIO- 

-RI- -c4- I,“;;- @ I”,;“,: 
-Rl6- -R44- -R6- -Rl5- -Cl*- -R37- 
-Rl7- -c3- 
-CI- -C6- -‘I’- -R38- 

-c5- -R45- -R46- 

NOTE 
The voltages indicated on the diagrams are 
nominal and f 10% variation should be allowed 
when measuring these voltages. A high input 
impedance voltmeter (1 megobm or greater) 
should be used when measurements are being 
made. When viewing waveforms, a 1O:l 
oscilloscope probe should be used to prevent 
circuit loading. 

DESIGNATORS NOT ASSIGNED 
A4 Filter Assembly 

C?. c13, ClO, R21. Rx, 
RZS, R35. R36. 

.- .- - 
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HEWLETT 

ELECTRONIC 

UNITED STATES 

INSTRUMENTATION SALES AND SERVICE 

ALABAMA 
P.O. Box 4207 
2003 Byrd spring Road s w. 
Hunlsvllle 35802 
Tel: (2053 881-4591 
TWX. 810-726-2204 

ARIZONA 

CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Tel, ,203) 289-9394 
TWX. 710-425-3416 

ILLINOIS MISSOURI 
9208 wyormg Place 
Kansas City 64114 
Tel 18161 333 2445 
TWX 910-771-208, 

82 WashIngton Street 
Poughkeepsie 12601 
Tel: (9141 454-7330 
TWX 510.248~0012 

39 sag1naw Drive 
Rochester 14623 
Tel 1716) 473-9500 
TWX 510-253-5981 

1025 Northern Boulevard 
Rorlyn. Long Island 11576 
Tel (516)  869-8400 
TWX 510-223-0811 

5858 East Molloy Road 
Syracuse 13211 
Tel, (315! 454-2486 
TWX, 710-541-0482 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel (412)  271.0724 
TWX: 710-797-3650 

5500 Howard Street 
Skokie 60076 
Tel, (3121 677-0400 
TWX, 910-223-3613 
INDIANA 
4002 Meadows Drive 
Indianapolis 46205 
Tel. ,317) 546-4891 
TWX, 810-341.3263 

LOUISIANA 
P.O. BOX 856 
1942 W,ll,ams Balevdrd 
Kenner 70062 
Tel: (5041 721-6201 
TWX 810-955.5524 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 
Tel: (301)  944-5400 
TWX: 710-862-0850 

P.C. Box 727 
TwInbrook StatIon 20851 
12303 TwInbrook Parkway 
Aockville 
Tel: (3011 427-7560 
TWX, 710-828-9684 
MASSACHUSETTS 
Middlesex Turnpike 
Burlington 01803 
Tel: (617)  272-9000 
TWX: 710.332-0382 

MICHIGAN 
24315 Northwestern Highway 
Southfield 48075 
Tel: (313)  353-9100 
TWX, 810-232-1532 

MINNESOTA 
2453 University Avenue 
St. Paul 55114 
Tel: (612)  645-9461 
TWX: 910-563-3734 

111 East Avenue 
Norwalk 06851 
Tel, (2033 853-1251 
TWX: 710-468-3750 

2812 South Brentwood Blvd 
St. Louis 63144 
Tel 13141 644-0220 
TWX, 910-760-1670 

144 Ellabeth Street 
West Confhohocken 19428 
Tel: (2151 248-1600, 828-620” 
TWX, 510 660-8715 

TEXAS 
P 0. Box 7166 
3605 lnwood Road 
Dallas 75209 
Tel, (2141 357-1881 
TWX 910-861-4081 

P 0 Box 22813 
4242 Richmond Avenue 
NOWton 77027 
Tel (7131 667-2407 
TWX 910-881-2645 

GOVERNMENT CONTRACT OFFICE 
225 Billy MItchelI Road 
San Antonio 78226 
Tel. (512)  434-4171 
TWX: 910~871-1170 

3009 North Scottsdale Road 
Scottsdale 85251 
Tel (602)  945-7601 
TWX: 910-950-1282 DELAWARE 

3941 Kennett Pike 
Wilmington 19807 
Tel: (302)  655-6161 
TWX: 510-666-2214 

FLORIDA 
SUlb? 106 
9999 N E. 2nd Avenue 
Miami Shores 33138 
Tel: (305: 758-3626 
TWX: 810-848-7262 

NEW JERSEY 
391 Grand Avenue 
Englewood 07631 
Tel: ,201, 567-3933 
TWX: 710-991-9707 

232 South Tucson Bo”levard 
Tucson 85716 
Tel: (602)  623-2564 
TWX: 910-952-1162 

CALIFORNIA 
3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: ,213) 877-1282 
TWX, 910-499-2170 

NEW MEXICO 
P.O. Box 8366 
Station C 87108 
6501 Lomas Boulevard N.E. 
Albuquerque 
Tel. ,505, 255-5586 
TWX 910-989-1665 

NORTH CAROLINA 
PO E”X 5187 
1923 North Main Street 
High Point 27262 
Tel. (9191 882-6873 
TWX: 510-926-1516 

P.O. 80x 20007 
Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 
Tel: (305)  841-3970 
TWX: 810-850-0113 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415)  327-6500 
TWX: 910-373-1280 OHIO 

5579 Pearl Road 
Cleveland 44129 
Tel: (216)  884-9209 
TWX: 810-421-8500 

156 Wyatt Drive 
tar truces 88001 
Tel: (505)  526-2485 
TWX, 910-983-0550 

UTAH 
2890 South Main Street 
Salt Lake City 84115 
Tel: (801)  486-8166 

TWX: 910-925-5681 

2591 Carlsbad Avenue 
Sacramento 95821 
Tel, (916) 482-1463 
TWX. 910-367-2092 

1055 Shafter Street 
San Diego 92106 
Tel: (714)  223-8103 
TWX. 910-335-2000 

COLORADO 
7965 East Prentice 
Englewood 80110 
Tel: (303j 771-3455 
TWX: 910-9350705 

P.O. Box 8128 
Madeira Beach 33708 
410 150th Avenue 
St. Petersburg 
Tel: (813) 391-0211 
TWX: 810-863.0366 

NEW YORK 
1702 Central Avenue 
Albany 12205 
Tel: (5181 869-8462 

1219 Campvllle Road 
Endicatt 13760 
Tel: (607)  754-0050 
TWX. 510-252-0890 
236 East 75th Street 
New York 10021 
Tel: ,212) 879-2023 
TWX: 710-581-4376 

2460 South Dtxie Drive 
Dayton 45439 
Tel (513)  298-0351 
TWX 810-459-1925 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: ,703) 282-5451 
TWX: 710.956-0157 
WASHINGTON 
11656 N.E. E,ghth Street 
Bellewe 98004 
Tel: (2061 454-3971 
TWX: 910-443-2303 

GEORGIA 
P.O. Box 28234 
2340 Interstate Parkway 
Atlanta 30328 
Tel’ (404)  436-6181 
TWX: 810-766-4890 

OREGON 
WesthIlls Mall, Suite 158 
4475 S.W. Scholls Ferry Road 
Portland 97225 
Tel (503)  292-9171 
TWX 910-464-6103 

h FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard; 1501 Page Mill Road; Palo Alto, Cal!fpr”ia 94304, Tel: (415)  326.7000; TWX: 910.373.1267; Telex: 34.8461 

CANADA 
ALBERTA BRITISH COLUMBIA NOVA SCOTIA ONTARIO Hewlett-Packard (Canada) Ltd. QUEBEC 
10010 105th Street Hewlett-Packard (Canada) Ltd 7001 Mumford Road Hewlett-Packard ,Canada, Ltd. 1415 Lawrence Avenue West Hewlett-Packard iCanada Ltd 
Edmonton 2184 West Broadway Suite 356 880 Lady Ellen Place Toronto 275 Hymus Boulevard 
Tel: (403)  424-0718 VanCOWer Halifax Ottawa 3 Tel: (4163 249.9196 Pointe Claire 
TWX: 610.831-2431 Tel: (604)  738-7520 Tel: (902)  455-0511 Tel: (613, 722-4223 TWX, 610-492-2382 Tel, 1514) 697-4232 

TWX: 610-922-5050 TWX, 610.271.4482 TWX, 610-562.1952 TWX: 610-422.3022 
Telex: 01-2819 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Inter-Americas; 1501 Page MIII Road; Palo Alto, Cal~f. 94304; Tel: (415)326.7000, TWX: glB.373.1267; Telex: 034.8461; Cable: HEWPACK palo Alto 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Mauricio A. Suarez 
Telecomunlcaciones 
Carlos Calve 224 

CHILE ECUADOR 
Laboratorios de Radio-lngenierla 
Call-? Guayaquil 1246 
Post Off,ce Box 3199 
Ouito 
Tel: 12496 
Cable: HORVATH Qulto 

EL SALVADOR 
Electr6nlca 
27 Avenida Norte 1133 
Awrtado Postal 1589 
San Salvador 
Tel: 25-74-50 
Cable: ELECTRONICA 

San Salvador 

PERU 
Fernando Ezeta B 
Av. Petit Thouars 4719 
Miraflores 
;.;;;I” 3061 

Tel: 50346 
Cable: FEPERU Lima 

URUGUAY 
Pablo Ferrando 
S.A. Comercml e Industrial 
Avenida ltalia 2877 
Casllla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

VENEZUELA 
Citec. C.A. 
Edlf. Anran-Of. ,?#4 
Avda. Franc~sco de M,randa 
Apartado del Este 10934 Chaca.to 
CWaCaS 
Tel: 71.88.05 
Cable: CITECAL Caracas 

Hector Calcagni 
Casilla 13942 
Santiago 
Tel 490.505. 393.119 

Hewlett-Packard hlwcana, 
S.A. de C V. 

Eugenia 408. Dept. 1 
Mexico 12. B.F. 
Tel: 43.03-79 

NICARAGUA 
Roberto Teran G. 
Edlftcio T&n 
Apartado Postal 689 
Managua 
Tel, 3451, 3452 
Cable: ROTERAN Managua 

PANAMA 
Electrdnica Balboa, S.A. 
P.O. Box 4929 
Ave Manuel Esp~nosa No. 13-50 
Eldg. Ahna 
Panama City 
Tel: 30833 
Cable: ELECTRON Panama C,ty 

Buenos Aires 
Tel: 30-6312. 34-9087 
Cable: TELEPILOT Buenos Aires 

BRAZIL 
Ciental. lmoartacao e 

Cam&w Ltda. 
Avenida 13 de Maio, 13.22” andar 
Rio de Janeiro G.B. 
Tel: 42-9483 

COLOMBIA 
lnstrumentacion 
Henrik A. Langebaek & Cla. Ltda. 
Cra. 7A N” 48.51,59 
Apartado Aereo 6287 
Bogota, 1 D.E. 
Tel: 45-78-06, 45-55-46 
Cable. AARIS Bogota 

COSTA RICA 
LIC. Alfred0 Galiegos Gurdien 
Apartado 3243 
San me 
Tel: 21-86-13 
Cable: GALCUR San Jose 

PUERTO RICO 
San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de Led” 150. Stop 3 
Puerta de T~erra Santa 
San Juan 00906 
Tel: (809)  725-3342 
Cable. SATRONICS San Juan 

GUATEMALA 
Olander Assoclater Latin Amer,ca 
Aoartado 1226 
7;. Calle, o-22, zona 1 
Guatemala City 
Tel: 22812 
Cable: OLALA Guatemala City 

Ciental. lmportacao e 
Corn&lo Ltda. 

Rua Des. El~seu Guilherme, 62 
sao Paula 8 
Tel: 70-2318 
Cable: CIENTALCO, Sao Pa”10 

FOR AREAS NOT LISTED. CONTACT: Hewlett-Packard Inter-Americas, 1501 Page MIII Road; Palo Altc, Calif. 94304; Tel: (415)326-7000, TWX: 910-373-1267; Telex: 034.8461; Cable: HEWPACK Palo Allo 



HEWLETT~~~~PACKARD 
Le( 

ELECTRONIC INSTRUMENTATION SALES AND SERVICE 

EUROPE 
AUSTRIA FRANCE Hewlett-Packard Vertriebs.GmbH 
Unilabar H.m.b.H. Hewlett-Packard France Kurhessenstrasse 95 
Wissenschaftliche lnstrumente 2 rue T@te d’Or 6 Frankfurt 50 
Rummelhardtgasse 6/3 Lyon, 6. Rhdne Tel: 52 00 36 
P.O. BOX 33 Tel: 52 35 66 Cable: HEWPACKSA Frankfurt 

ITALY PORTUGAL 
Hewlett-Packard ltaliana S.&A. Telectra 

SWfTZERLAND 
HEWPAK AG 
Zurcherstrasse 
8952 Schlieren 
Zurich 
Tel: (051)  98 18 21 
Cable: HEWPACKAG Zurnch 

Viale Lun~g~ana 46 Rua Rodriga da Fonseca 103 
Milan P.0 BOX 2531 
Tel: 69 15 84 Lisbon 1 
Cable: HEWPACIT M,,an Tel: 68 60 72 

Hewlett-Packard Italiana s.11 A. 
Cable: TELECTRA Lisbon 

Vienna IX/71 Hewlett-Packard France 
150 Boulevard Massena 
Paris 13e 
Tel. 707 97 19 
Cable: HEWPACK Paris 

Hewlett-Packard Vertriebs-GmbH 
Beim.Strohhause 26 
2 Hamburg 1 
Tel: 24 05 51/52 
Cable: HEWPACKSA Hamburg 

Hewlett-Packard Vertriebs-GmbH 
Reglnfriedstrasse 13 
8 Munich 9 
Tel: 69 51 21/22 
Cable: HEWPACKSA Munich 

Tel: 426 181 
Cable: LABORlNSTRUMENl 

Vienna 

GERMANY 
Hewlett-Packard Vertriebs-GmbH 
Lietzenburger Strasse 30 
1 Berlin W 30 
Tel: 24 86 36 

Palarzo ltalia SPAfN TURKEY 
Telekam Enaineerina Bureau 
P.O. Box 376 Galat; 
Istanbul 
Tel: 49 40 40 
Cable: TELEMATION Istanbul 

-. 
Piazza Marcon, 25 Atal lngerleros 
Rome Eur urgei. 259 
Tel, 591 2544 Barcelona, 11 
Cable: HEWPACIT Rome Tel: 230-69-88 

NETHERLANDS 
Atalo lngemeros 

Hewlett-Packard Benelux, N.V. 
Enrlque Larva 12 

de Boelelaan 1043 Madrid, 16 
Amnterdam, z 2 Tel: 235 43 44 
Tel: 42 77 77 Cable: TELEATAIO Madrid 

Cable: PALOEEN Amsterdam SWEDEN 
HP Instrument AB 

NORWAY 
Morgenstierne & Co. A/S 

Hagakersgatan 7 
MLilndal 

lngenioflrma Tel 031 27 68 00 
6 Wessels Gate 
OSIO 

HP Instrument AB 
Tel: 20 16 35 Centralvdgen 28 
Cable. MOROF Oslo 

SOlIla 
Tel: 08 83 08 30 
Cable: MEASUREMENTS 

BELGIUM 
Hewlett-Packard Benelux S.A. 
20-24 rue de I’HOpital 
Brussels 
Tel: 11 22 20 
Cable. PALOBEN Brussels UNITED KINGDOM 

Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks 
Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 

DENMARK 
Tage Olsen A/S 
Rannegade 1 
Copenhagen o 
Tel: 29 48 00 
Cable: TOCOPEN Copenhagen 

Hewlett.Packard Vertrlebs-GmbH 
Herrenberger Strasse 110 
703 Bdblingen. Wbrttemberg 
Tel: 07031-6971 
Cable: HEPAG Boblingen 

Hewlett-Packard Vertriebs.GmbH 
Achenbachstrasse 15 
4 Oiisreldorf 1 
Tel, 68 52 58159 

GREECE 
Kostos Karayannis 
18, Ermou Street 
Athens 126 
Tel: 230 301 
Cable: RAKAR Athens 

fRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks, England 
Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 

FINLAND 
INTO O/Y 
Meritulllnkatu 11 
P.0 Box 10153 
Helsinki lo 
Tel: 61 133 
Cable: INTO Helsinki 

YUGOSLAVIA 
Belram S A. 
83 avenue des Mimosas 
Brussels 15, Belgium 
Tel: 35 29 58 
Cable: BELRAMEL Brussels 

Stockholm 

FOR AREAS NOT LISTED, CONTACT: Hewlett.Packard %A.; 54 Route des Acacias; Geneva, Swtzerland; Tel: (022)  42 81 50; Telex: 2.24.86; Cable: HEWPACKSA Geneva 

AFRICA, ASIA, AUSTRALIA 
AUSTRALIA 
Hewlett.Packard Australia 

Pty. Ltd 
22.26 We,, Street 
Glen Iris. S. E. 6 
Victoria 
Tel: 20.1371 (4 lines) 
Cable: HEWPARD Melbourne 

HONG KONG 
Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 
1511, Prince’s Building 
10, Chater Road 
Hong Kong 
Tel: 240168, 232735 
Cable: SCHMIDTCO Hong Kong 

INDIA 
The Sclentlfic Instrument 

Co., Ld. 
6, Te, Bahadur Sapru Road 
Allahabad 1 
Tel: 2451 
Cable: SIC0 Allahbad 

The Scientific Instrument 
Co.. Ld. 

TheScientific Instrument Co., Ld. 
B-7, Ajmeri Gate Extn. 
New Delhi 1 
Tel: 27-1053 
Cable: SIC0 New Delhi 

Yokogawa-Hewlett-Packard Ltd. 
Ohash, BuildIn&! 
No. 59, I-chome, Yayogl 
Shibuya-ku, Tokyo 
Tel: 370-2281 
Cable YOKOHEWPACK Tokyo 
Telex 232-2034 

NEW ZEALAND 
&mole Electronics lN.Z.1 Ltd. 
8 M;t,po Street 
Onehunga S.E. 5 
Auckland 
Tel: 667-356 
Cable: ELPMAS Auckland 

F. H. Flanter & Co. (Pty.), Ltd. 
104 Pharmacy House 
80 Jarlssen street 
Braamfontein, Johannesburg 
Tel: 724-4172 

TAIWAN 
Hwa Sheng Electronic Co., Ltd. 
P. 0. BOX 1558 
21 Nanking West Road 
Taipei 
Tel, 46076, 45936 
Cable: VICTRONIX Talpel 

PAKISTAN (EAST) 
Mushko & Company, Ltd. 
31, iinnah Avenue 
OaCCa 
Tel: 80058 
Cable. COOPERATOR Dacca 

PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 
Vlctorla Road 
Karachi 3 
Tel: 51027, 52927 
Cable: COOPERATOR Karachi 

SINGAPORE 
Mechamcal and Combustion 

Engineerlng Company Ltd. 
9. ialan Kilang 
Singapore. 3 
Tel: 642361-3 
Cable: MECOMB Singapore 

SOUTH AFRICA 
F. H. Flanter E Co. (Pty.), Ltd. 
Rosella House 

IRAN 
T&corn, Ltd. 
P. 0. BOX 1812 
Teheran 
Tel. 43850, 48111 
Cable: BASCOM Teheran 

ISRAEL 
Electronics & Engineering 

Div. of Motorola Israel Ltd 
16, Kremenetski Street 
Tel-Aviv 
Tel: 35021/Z/3 
Cable: BASTEL Tel-Aviv 

JAPAN 
Yokogawa-Hewlett-Packard Lid. 
Shinhankyu Building 
NO. 8. Umeda 
Klta-k”, Osaka City 
Tel 0726-23-1641 

Yokogawa-Hewlett-Packard Ltd. 
Ito Building 
No. 59, Kotorl-cho 
Nakamura-ku, Nagoya City 
Tel: 551-0215 

KENYA 
R. J. Tilbury Ltd. 
P. 0. Box 2754 
su,te 517/5lS 
Hotel Ambassadeur 
Nairobi 
Tel: 25670, 26803, 68206 
Cable. ARJAYTEE Nairobi 

KOREA 
American Trading Co., Korea, Ltd 
Seoul P. 0. BOX 1103 
112-35 Sokong-Dong 
Jung-k”, Seoul 
Tel: 3.7049, 3.7613 
Cable: AMTRACO Seoul 

LEBANON 
Constantln E. Macrldis 
Clemencea” Street 
yyeau center 

Tel: 220846 
Cable ELECTRONUCLEAR Belrut 

MALAYSIA 
MECOME Malaysia Ltd 

Hewlett-Packard Australia 
Pty. Ltd 

4 Grose Street 
Glebe, New South Wales 
Tel: 211-2235, 211-2888 
Cable: HEWPARD Sydney 

THAILAND 
The International 

Engineerlng Co., Ltd. 
P. 0. Box 39 
614 Sukhumvit Road 
Bangkok 
Tel: 913460-l-2 
Cable: GYSOM Bangkok 

VIETNAM 
LandIs Brothers and Company, 

1°C 

CEYLON 
United Electrlcals Ltd. 
P.0 Box 681 
Yahala Building 
Staples street 
Colombo 2 
Tel: 5496 
Cable: HOTPOINT Calombo 

ETHIOPIA 
African Salespower & Agency 

Private Ltd., Co. 
P. 0. Box 718 
Addis Ababa 
Tel: 44090 
Cable: ASACO Addisababa 

240, Dr. Dadabhai Naoroji Road 
Bombay 1 
Tel: 26-2642 
Cable: SIC0 Bombay 

The Sc,ent,f,c Instrument 
Co., Ld. 

11, Esplanade East 
Calcutta 1 
Tel: 23-4129 
Cable, SIC0 Calcutta 
The Scientific Instrument Co., Ld 
30, Mount Road 
Madras 2 
Tel: 86339 
Cable: SIC0 Madras 

P.O:&x. H-3 
216 Hien-Vuong 
Saigon 
Tel: 20.805 
Cable: LANBRDCOMP Saigon 

2 Lorong 13/$A Buitencingle Street 
Sectlo” 13 Cape Tow” 
Petalmg jaya, wangor Tel: 3-3817 
Cable MECOMB Kuala Lumpur Cable: AUTOPHONE Cape Town 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Export Marketing, 1501 Page Mill Road; Palo Alto, California 94304; Tel: (415) 326.7000; Telex: 034.8461, Cable. HEWPACK palo Atto 
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CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 
allowed by the Bureau’s calibration facility. 

WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year from 
the date of delivery, or, in the case of certain major components listed 
in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 
period. No other warranty is expressed or implied. We are not liable 
for consequential damages. 

For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 


