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I. PURPOSE 

The Surge-Ripple Filter is used to protect Audio Frequency 
Overlay Equipment from lightning or other voltage surges and 
to aid in reducing voltage ripple caused by battery chargers. 
For lightning protection on the supply line, a USG Shunt 
Arrester should be connected across the input of the Surge
Ripple ·Filter. 

II. GENERAL DESCRIPTION 

The unit measures approximately 7-1/4 x 7-3/4 x 4-3/4 inches 
and is constructed in such a manner that all circuit components 
can be_ checked from the terminal posts. The unit can provide 
a maximum load current of 2.5 amps. 

The Surge-Ripple Filter with lightning arrester of Figure 1 
consists of a separate USG-A low voltage arrester, X451552-
0301, reference 1 (with molded terminal block) or N451552-
0101 (without molded terminal block) and a Surge-Ripple 
Filter, N451036-0702, reference 2. 

If two or more Surge-Ripple Filters located in a signal case 
are connected to the same battery bus, only one USG-A low 
voltage arrester is required to protect the AFO units. The 
single arrester should be connected between the battery 
bus and the nearest surge suppressor as shown in Figure 1, 
and located as near to this surge suppressor as practical. 
The arrester may be mounted directly on the Surge-Ripple 
Filter unit between terminals Band N. 
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Figure 1. Surge-Ripple Filter with Lightning Arrester 
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III. THEORY OF OPERATION 

The operation of the Surge-Ripple Filter/Arrester combination 
is as·follows: 

The diode used in this S~rge-Ripple Filter is essentially a 
constant voltage device. A low value lightning surge of 
reverse polarity will pass through it in the high resistance 
direction when the s.urge voltage reaches the avalanche or 
break through voltage of the diode, thus limiting the surge 
voltage which can be applied to the AFO units. If the surge 
voltage is greater than the breakdown voltage of the USG-A 
arrester, the choke coil will delay the buildup voltage 
across the diode and the capacitor until the arrester flashes, 
after which the voltage across the arrester drops to near 
zero. For a surge voltage of opposite polarity, the diode 
is normally conductive and will prevent an excessive voltage 
rise across the transistors. 

IV. INSTALLATION (Refer to Figure 2) 

If the unit does not include an arrester, it may be mounted 
in any position. If it includes an arrester, it may be wall 
or shelf mounted, but should not be mounted upside down on 
the underside of a shelf. It may be mounted horizontally or 
vertically, but, if mounted vertically, the open end of the 
arrester cover should be facing downwards to prevent the 
accumulation of dust and moisture inside the cover. 
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Figure 2. Surge-Ripple Filter Wiring Diagram 

V. MAINTENANCE (Refer to Figures 1 and 2 for the 
following procedures) 

This section contains both field and shop maintenance 
procedures. 
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NOTE 

This unit uses a special four-lead, electro
lytic capacitor on the output. If any lead 
becomes open, the load will be disconnected 
from the supply. The capacitor should be 
checked at least once each year as described 
under Field Check, and should be replaced 
every five years to insure its effectiveness. 

A. Test Equipment 

The recommended test equipment required for performing the 
following procedures: 

1. 2000 ohm resistor of 1/2 watt or greater power 
dissipation. 

2. DC voltmeter of 5000 ohms per volt (or higher) 
sensitivity such as: (a) Simpson Model 260 VOM or 
(b) WABCO PD-30 code meter (WABCO reference UJ620754). 

B. Field Maintenance 

1. Disconnect the AFO power connections from the unit's 
+DC and -DC terminals, and open the terminal connector 
strap (disconnects Pin N and Pin 2). 

2. Connect a 2k ohm resistor to the +DC and -DC terminals. 

3. Connect the DC meter to the +DC and -DC terminals to 
measure the voltage across the 2K ohm resistor. 

4. Apply a plus battery voltage (between 8 and 16 volts) to 
terminal 4, and the minus battery connection to 
terminal 2. Permit the voltage reading on the meter 
to stabilize. 

5. Remove the battery voltage and record the time it takes 
for the meter to drop to 1/2 of its initial reading. 

6. If the time measured in step 5 is less than or equal to 
10 seconds, the capacitor should be replaced. 

7. Check the resistance between terminal posts Band 4 with 
an ohmmeter·. The reading should be O. 38 ±0. 05 ohms. 
If not, the reactor is faulty and should be replaced. 

8. Check between terminals 4 and N to insure that the diode 
is connected. 

5862, p. 4 



C. Shop Maintenance 

1. Remove all of the external connections, and the Terminal 
Connector Strap that is connecting pins N and 2. 

2. Connect an ohmmeter across terminals Band 4. 
resistance should be between 0.33 to 0.43 ohm. 
the resistance does not meet these limits, the 
is probably at fault and should be replaced. 

The 
If 

coil 

3. With the+ lead of the ohmmeter connected to the +DC 
terminal and with the ohmmeter on its lowest range, 
touch the -DC terminal with the -lead of the ohmmeter. 
Observe a kick on the meter needle. If the meter does 
not kick, the capacitor is either shorted (zero 
resistance) or open circuited (infinite resistance). 
In either case, the capacitor should be replaced. The 
capacitance of the capacitor should be measured and 
the date entering service noted. If the date is longer 
than five years, or the measured capacitance is lower 
than 90% of the rated value, the capacitor should be 
replaced. Otherwise, the value measured and the date 
should be marked on the capacitor. 

4. With the+ lead of the ohmmeter connected to terminal 
4, and with the ohmmeter on its low or medium range, 
touch terminal N with the - lead of the ohmmeter. 
Observe that the needle is on the infinite resistance 
region. Reverse the leads and observe that the needle 
moves to the low resistance region. Note that the 
reading will depend on the range and ohmmeter that is 
used. If the above condi~ions are not met, the diode 
is at fault and should be replaced. 

Care should be taken during reassembly of a unit to insure 
that all of the wires are connected to their proper 
terminals and that all of the parallel leads are twisted pairs. 
Remember to connect the terminal connector strap. 

VI. PARTS LIST (Refer to Figure 3) 

Replacement parts for the Surqe-Ripple Filter may be ordered 
from US&S, Union Switch and Signal Division, Pittsburgh, Pa. 
by specifying the part number and description. General parts, 
such as common resistors, capacitors, etc. are available at 
most radio parts distributors and should be procured from a 
local source. 
VI. PARTS LIST 

This parts list covers the Surge-Ripple Filter unit listed: 

UN451036-0702 
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Figure 3. Surge Ripple Filter Chassis Assembly 
and Component Layout Diagram 



PARTS LIST 
-

ITEH DESCRIPTION US&S Part# 

1 Chassis R451037-1405 

2 Plate, End Ml06992 

3 Cover, Side Ml06994 

4 Board Term J77610 

5 Bolt M213848 

6 Nut, Hex. Jam, s. Tp., 1/4-20 J48003 

7 Reactor N451036-0205 

8 Screw, Rd. s. Tp., 10-32x5/8 J52566 

9 Washer, 10 Plains. Tp. J475077 

10 Washer, 10 Lk. (M) s. Tp. J47733 

11 Capacitor J706917 

12 Washer, 6 Lk. (M) s. Tp. J47662 

13 Screw, Pan, s. Tp. I 6-32x3/8 J507262 

14 Screw, Rd. (Z) s. Tp. 8x5/8 J52629 

15 Post, Term. Ml60475 

16 Terminal Ml22308 

17 Washer J47818 

18 Washer, 1/4 Lk. (M) s. Tp. J47775 

19 Nut J480300 

20 Rectifier J726079 

21 Tag, B. J75519-0024 

22 Tag, 2 J75510-0154 

23 Tag, 4 J75510-0197 

24 Tag, N J75510-0065 

25 Tag, +DC J75519-0027 

26 Tag, -DC J75510-0419 

27 Insulation M435844 

28 Insulation M435665 

29 Clamp, Capacitor J703124 

30 Nut, Hex. Stl. Tp. I 6-32 J48148 

31 Screw, Bind, s. Tp. I 6x32x5/8 J507023 

32 Plate, End Ml06993 

33 Connector, Term M47290 
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