
































































































































MOBILE 

E = 250 VOLTS RMS R + •!-'--------a+ ,.__, 500V. 

BUFFER SR D-C 

'----'---+-----+------+-----a+ 
LOAD 

CURRENT 
MA. SR 

R 
(OHMS) 

250V. 
D-C hi· ERY 75 FTR 1007 44 B­

C+ 100 FTRIOOB 44 + 
200 FTRf009 10 

CONTACT VIBRATOR MANUFACTURER FOR eOMFD 
~----c-VIBRATOR , TRANSFORMER AND BUFFER INFORMATION 

TYPICAL FULL WAVE DOUBLER VIBRATOR POWER SUPPLY 

VIBRATOR 
OAK MFG. 
V6606 

PR!. I 

~---~+-----+B+ 

+ 
FTR 

1014 

+ 
265V. 
100 MA 

40 
MFD 

-----------+----+--....... a-
TRANSFORMER SPECIFICATIONS 

IRON: I INCH LAM. , I INCH STACK 
TRANSFORMER C - AAS, 26 GA. 
LAM . 2x2 

PRl."I 60T •re CT. 
PR1.•2 60T •re CT. 
SEC. e35T •29 

MOBILE POWER SUPPLY WITH TRANSFORMER SPECIFICATIONS 

Tt 22./\. 
~--~ 

I I I ~c-, + 
'----+--' '--+---'-lt-----4.__ ____ -4 OUTPUT: 

111 
VIB.2 

IRON: I INCH LAM., I INCH STACK 
TRANS. C - AAS, 26 GA., LAM 2 x 2 
PRI. 60T •16 CT. 
SEC. 835T •2a 

50MFD 

22./\. 

+ 
50 MFD 

CONTINUOUS 
SERVICE 500 V. 

IOOMA. 
INTERMITTANT 
SERVICE 450 V. 

,--91--+-91--• 150 MA. 

SR - FTR 1014 
Ct 8 C2 - 50 MFD 
VIBRATOR- STANDARD NON 
SYNC. (SEE VIBRATOR MFG.) 

B+ AND BIAS MOBILE POWER SUPPLY 



AMATEURS 

117 
VOLTS 

A-C -1,,..._-----, 

El • 117 VOLTS A·C 
E2• 1200 VOLTS O·C 
C • 80 MFO 

I (MA) SR R (OHMS) 
75 FTR 1003 _2_2_ 

100 FTR 1004 22 
150 FTR 1005 15 
250 FTR 1010 5 
300 FTR 1231 5 
350 FTR 1023 5 ,~--------~ 8-
450 FTR 1021 5 

HIGH VOLTAGE POWER SUPPLY FOR AMATEUR TRANSMITTERS 

V--11t-'-._...,__..--~+------+B+ 
500 VOLTS 

117 
VOLTS 

A·C 
>----+--< __ ..._ _____ --+---------B-

C+ 

E1 • 250 VOLTS 

8+ SUPPLY BIAS SUPPLY 
B+CURRENT 

(MA) SR1 
R C 

(OHMS) (MFD) 
SELECT R2 8 R3 FOR DESIRED BIAS VOLTAGE 

BIAS CURRENT RI C1 
75 FTR 1007 

100 FTR 1008 
200 FTRl009 

44 60 
44 80 
10 80 

(MAI ~ (OHMS) (MFOI 
65 FTR 1002 33 50 

100 FTR 1004 22 80 
200 FTR 1006 5 80 

500 VOLT B+ ANO BIAS SUPPLY FOR AMATEUR TRANSMITTERS 

XTAL 
4.3MC 8.7MC I0.7MC 

117 
VOLTS 

A·C 50K 

TEST OSCILLATOR 
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INDUSTRIAL 

117 
VOLTS 

A · C 

ON - OFF 

+ 

+ 
C 

.005 
MICA 

FOR 120VOLTS 
D·C OUTPUT . 
LOAD 

CURRENT C 
..J!!!&_ ~ 

250 40 
300 50 
350 60 
400 80 

D-C POWER SUPPLY FOR POWERING ELECTRIC FANS, RELAYS 
AND SIMILAR DEVICES 

E: 280 VOLTS 
I •450MA. 

r------- - -------, 
I I 
I I 

ON I I 

OFF~ 80 ~--MAGNETICCH-U-CK ____ J 
+MFD 

117 ------i E 1--------.i 

VOLTS~~---ai.,.:...._,. _ _...,_+.:.._-,1 
A· C 

FTR 1021 FTR 1021 + 80 
MFD 

D-C POWER SUPPLY FOR POWERING MAGNETIC CHUCKS 

117 VOLT 
..r'ouTPUTS TO 

CONTROLI.ED 
CIRCUITS 

117 
VOLTS 
A·C 

ON- OFF 8 MFD 
PAPER OR OIL 

RANGE : 3 TO 30 SECONDS IK 

D-C POWER SUPPLY FOR TIMER 
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REFLECTOR 

2.2 MEG 

918 
PHOTOCELL 

NO. 41 BULB 

11111. .... ·--~ 
A·C 

25V. 
3A. 

44K 
IW 

33K 
IW 

~8MFO 

INDUSTRIAL 

RELAY 
POTTER BRUMFIELD MRA 

TO 11011. LIGHT, 
MOTOR OR 

BUZZER 

PHOTOCELL AMPLIFIER CIRCUIT 

.--- - - -- '- - ---, COMMON CALL LINE 
I LISTEN-TALK 2 
I --- <>-<>-r----------------, 
I 
I 
I 
I 

00+-1----•• TO STATION 3 
/9c,: • TO STATION 4 

SELECTOR 1 
SW. I 

I 
I 
I 

____ j STATION I AMPLIFIER STATION 2 CALL NORMAL 

117 
VOLTS 

A·C 

L- -------..J 

r--------------
1 IS5 5~-----
I .01 

FTR 1004 + 40 BK 40 + + 100 

---------±-M_Fo ____ M_F_o_r __ __.TMFO 

:: CHASSIS (B-) 

INTERCOMMUNICATIONS SYSTEM 
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SERVICING INFORMATION 

I. Testing the Selenium Rectifier 

While the selenium rectifier has been found to be a long lived and 
trouble free component, instances do occur when it is important to know 
how to install them properly and test them when a radio or television set 
is in trouble. Faulty operation may result from the rectifier becoming 
open circuited, short circuited, high in forward resistance, or low in 
reverse resistance. If trouble occurs a visual inspection of the rectifiers 
and other components of the power supply may show whether replacement 
is necessary. As failure is not always accompanied by physical changes, 
an electrical test may be necessar_y to determine whether the rectifier 
is damaged. 

2. Removal and Replacement 

In soldering or unsoldering of leads to a selenium rectifier, the 
heated soldering iron should not be brought in contact with the cells 
making up the rectifier. The heat may melt the alloy on the cells or 
damage the protective coating. 

The rectifier should be replaced in its original position, or in a 
position which provides better cooling. Best cooling is obtained when the 
rectifier is mounted with the cells vertical and when the passage of air 
through the cells is not restricted at the top or bottom. 

When replacing a recti,fier be sure that it is firmly fixed in place so 
that it cannot turn and come in contact with the chassis, other compo­
nents, or wiring of the set. Any barriers provided by the set manufac­
turer for this purpose which have become damaged should be replaced. 

The rectifier has been given a moisture resistant coating before leav­
ing the factory. Additional coatings should not be applied unless it is 
first determined from the manufacturer that the coating to be used will 
not affect the rectifier. 

Mercury vapor is very harmful to selenium rectifiers and will destroy 
the rectifying action even though they have been coated. Any mercury 
remaining due to a broken mercury vapor tube should be carefully removed. 

A line resistor is connected in series with the rectifier in radio and 
television sets. While omission of this resistor will increase the voltage of 
the B+ supply, it serves an important purpose in protecting the rectifier 
and condenser from heavy surge currents. These currents may damage or 
shorten the life of the rectifier and/ or electrolytic condenser. In some sets 
the resistor rating has been selected so that it will burn out on overload, 
thus protecting more expensive components against burnout. Replacement 
of a burned line resistor should be made with another of the same type 
and rating. 

A damaged rectifier may result from failure of the rectifier or faulty 
operation of the components of the set. When a selenium rectifier must be 
replaced, the current draw of the B+ circuit should be checked to be sure 
it is within the rating of the rectifier. The cabinet and chassis should be 
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checked to be sure that ventilating openings have not been blocked off, or 
restricted, ·preventing proper cooling. 

3. Visual Inspection 

Trouble may be indicated by melting of the alloy which covers most 
of one sidle of each cell and which forms the cathodes of the rectifier. 
Such melting may be due to excessive temperature of the rectifier caused 
by current overload, or by restricted ventilation causing the temperature 
of the rectifier to rise above the melting point of the alloy. The_melting 
may be indicated by a thickening of the alloy at the bottom edge of the 
cells or by the presence of drops of solderlike metal below the rectifier. 

Inspection of the alloy area at the center of the cells around the con­
tact washer may show burning or discoloration. A burning all around the 
contact washer may result in an open circuit and the rectifier should be 
replaced. Discolored or burned spots may be observed on the alloy away 
from the contact washer. These spots have been caused by sparking on 
the cells resulting from application of higher than rated voltage to the 
rectifier. They may also occur when voltage is first applied after a long 
period of idleness. These spots are self-healing and will not affect the 
operation of the rectifier unless an area equal to about 20 percent of a cell 
has been burned, or unless sparking is persistent. In either case the recti­
fier should be replaced. 

4. Troubles Found in Selenium Rectifiers 

The troubles found in selenium rectifiers will generally appear under 
one of the following classifications: 

(a) Open circuited rectifier resulting in no B+ voltage. 

(b) High forward resistance rectifier resulting in low B+ voltage. 

( c) Short circuited rectifier resulting in burned out line resistor or 
opening of circuit protecting device. 

( d) Low reverse resistance rectifier resulting in low B+ voltage 
and/ or hum in loud-speaker of set. 

( e) Overheated selenium rectifier resulting in melted alloy on the 
rectifier cells and any of the troubles listed above. 

5. Ohmmeter Test 

An ohmmeter of the conventional type employing a battery and meter 
for measuring resistance may be used for a rough check of a selenium 
rectifier. 

Place the leads from the ohmmeter on the terminals of the rectifier 
in one direction and then reverse them, reading the resistance each time. 
Two high resistance readings will indicate an open circuited rectifier. 
Two low resistance readings will indicate a shor.t circuited rectifier. One 
low and one high resistance reading will show that the rectifier is func­
tioning as a rectifier. It will not, however, show whether the forward 
resistance is sufficiently low or the reverse resistance sufficiently high for 
satisfactory performance. 

69 



6. Forward Current Test 

Figure 1 shows a simple circuit which can be made for testing the 
forward resistance of a selenium rectifier. The limits of forward current 
for each type of rectifier are shown in Table 1. These figures are approxi­
mate and give a good indication as to whether the rectifier is near the end 
of its useful life. There will be cases where rectifiers tested to these limits 
will not give high enough B+ voltage. Judgment must be used in mar­
ginal cases by testing the rectifier in the set and measuring the B+ voltage 
under actual working conditions. A rectifier which produces B+ voltage 
near the operating limit may cause trouble in the near future. 

1. Reverse Current Test 

Figure 2 shows a simple circuit which can be made for testing the 
reverse current of a selenium rectifier. When voltage is first applied to a 
good rectifier the reverse current will be high and will rapidly decrease 
while the voltage is applied. The short circuiting switch is used to protect 
the meter during the high current or forming period. Allow l½ to 2 
minutes for forming. It would be desirable to use a variable voltage trans­
former or a potentiometer (as shown) to increase the voltage gradually, 
protecting the tube in the event the rectifier has low reverse resistance. 
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TEST CIRCUITS 

FILAMENT TRANSFORMER 

"' 
117 

VOLTS 
A·C 

RECTIFIER 
/ UNDER TEST 

,-----.-----lalf-+:-----, 

6.3 
VOLTS 

A·C 

+ 
D·C 

I MILLIAMME·TER 

FIG. I FORWARD CURRENT TEST 

POWER TRANSFORMER'\_ 

117 
VOLTS 

A· C 

VARIABLE VOLTAGE 
TRANSFORMER OR 1000 OHM, 
50 WATT POTENTIOMETER 

IAMP 
FUSE 

A·C 
VOLTMETER 

6X5 
TUBE 

.__ _ _._ ___ +~ I ,..---~ 

SHORT CIRCUITING ~ Ml~tIAMMETER 

~~~\~--

FIG. 2 REVERSE CURRENT TEST 



TROUBLE SHOOTING CHART 
Trouble 

No B+ voltage. 

Low B+ voltage. 

Hum in Loudspeaker. 

Sparking or dark 
spots on plates of 
rectifier. 

Burned out line 
resistor. 

Possible Condition 
Open line resistor. 
Open rect ifier. 

High forward res is­
tance rec tifier. 
Leaky or low capaci ty 
condenser. 
Excess ive B+ current. 

Leaky or low capacity 
condenser. Low reverse 
resistance rec tifier. 

Deformed rectifier. 

Defec tive condenser. 
Defective rectifier. 
Shorted load. 

Procedure 
Test for AC voltage between 
switch and B- . If o.k. : 
Test for AC vo ltage between 
rectifier + and B- . lf 
o.k. check stack for open 
circuit. 

Test rectifier fo r forward 
resistance. If o.k. : Test con­
denser fo r capacity and 
leakage. Tes t B+ circu it 
for excess ive tu be current 
or partial short circuit due 
to defect ive componen ts. 

Test condenser. If o.k.: teH 
rectifier. 

If sparking occurs aft er set 
has been inopera tive for a 
long time, leave it on as 
rectifier will probably re· 
form. lf sparkin g conti•nues, 
test rectifier reverse res is• 
lance. If reverse current is 
high or sparking persists. 
replace rec tifier. 

Test for short ed rectifier or 
condenser. Check load for 
excess current or intermit­
tent shorts. 

Table I-TEST LIMITS for FEDERAL SELENIUM RECTIFIERS 

R ect/ier 
Model Number 

1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1014 
1021 
1022 
1023 
1028 
1090 
1101 
1159 
1200 
1214 
1223 

Forward Current Test 
Minimum Milliamperes 

at 6.3 Volts A-C 
(See Fig. 1, Page 70) 

20 
20 
33 
33 
80 
11 * 
19* 
43* 
80 
19 

135 
65 

120 
80 
80 
20 

6 
210 

12 
210 

Reverse Current Test 
Maximum Milliamperes 

at £=240 Volts A-C 
(See Fig. 2, Page 70) 

13 
13 
19 
19 
23 
6* 
8* 

10* 
23 

8 
31 
13 
27 
23 
23 
13 
4 

48 
8 

48 

• Test Limits Apply to a Single Section. 
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Federals E 1 EN I u M RECTIFIER 

REPLACEMENT KITS 

Federal has assembled-in two separate packages-all the selenium 
rectifiers used in 90 per cent of television and radio replacements. Tele­
vision and radio servicemen can provide satisfactory replacements on the 
spot by keeping these kits handy. They are also an excellent laboratory 
aid. They're available through authorized Federal Distributors. 
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KIT #1 

For Television Selenium Rectifier Replacement 

Kit # 1 contains two each of these four "preferred types": 

Type 

FTR 1004 A 
FTR 1028 A 
FTR 1023 
FTR 1021 

KIT #2 

Maximum Ratings 

(100 Ma-130 volts) 
(250 Ma-130 volts) 
( 350 Ma-130 volts) 
( 450 Ma-130 volts) 

For Radio Selenium Rectifier Replacement 

Kit # 2 contains two each of these four "preferred types": 

Type 

FTR 1002 A 
FTR 1003 A 
FTR 1004 A 
FTR 1005 A 

Maximum Ratings 

( 65 Ma-130 volts) 
( 75 Ma-130 volts) 
( 100 Ma-130 volts) 
(150 Ma-130 volts) 



SECTION Ill 

Other 

Federal 
SELENIUM RECTIFIER PRODUCTS 

This section describes several of the product applications of Federal 
selenium rectifiers that may be of interest to the reader, including the 
following: 

• Encapsulation of Selenium Rectifiers 
• High Voltage Selenium Rectifiers 

• Contact Protection 
• Selenium Diodes 
• "Packaged Power" Rectifiers 
• Assembly Kit 

APPLICATIONS 

Among the many applications of Federal selenium rectifiers are: 
Battery chargers for automobile, railroad, signal, telephone, and indus­
trial trucks; Power supplies for arc welding, aviation equipment, beacons 
and be.am transmissions; burglar alarms, business machines, carrier and 
high frequency controls, magnetic chucks, brakes, clutches, relays and 
radio remote controls; Special applications for electrolysis, drain for 
static charges, polarizer for signaling on a-c circuits, spark quenchers, etc. 



Fed era/ New Encapsulation Process for 

Selenium Rectifiers and Other Assemblies 

APPLICATION 

Federal's encapsulation process is a means for embedding selenium 
rectifiers and allied components in a special protective sealing as shown 
in the photograph. This permits operation of these components over wide 
temperature ranges (-65°C to + 12S°C) an d virtually eliminates failure 
due to accumulation of dust, condensation, acid vapors, fungus, and other 
destructive elements. This process is of particular interest to military and 
airborne equipment designers where it is necessary to meet rigid specifi­
cations covering extreme temperature, weather, and storage conditions. 
For further information write for Federal booklet on encapsulation. 

CHARACTERISTICS 

Mechanical Properties 

1. High coefficient of expansion, thermal shock, and tensile strength. 

2. Embedments withstand an ambient temperature range of --65°C to 
+12s 0 c. 

3. Weight increases only by a factor of 1.25 to 3.5 times the weight of 
original stack. 

4. Studs or bushings for direct mounting can be incorporated as part 
of unit. 

Electrical Properties 

1. Maximum resistance to moisture, salt spray, solvents, fungus, etc. 
2. Flashover value of 300 volts per mil, compared to 30 volts for air. 
3. Thermal conductivity-.0045 to .008 watts / CM'1/°C. 
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Federal HIGH voLTAGE 

SELENIUM RECTIFIERS 

CIRCUIT APPLICATION 

' \ 

Federal's high voltage, enclosed selenium rectifiers-with voltage rat­
ings from 250 volts to 5000 volts and cu;-rent ratings of 20 ma for half­
wave circuits and 40 ma for full-wave circuits- have found wide applica­
tion in photo-flash power supplies, cathode ray oscilloscopes, television 
circuits, d-c power supplies, high voltage testing equipment, bias supplies, 
and many other high voltage, low current circuits. These rectifiers are 
available in a fiber enclosure; in an hermetically sealed glass enclosure 
for operation at high temperature and humidity; in plastic enclosures for 
application in full-wave and doubler circuits with voltage rating of 26 to 
500 volts RMS; and in encapsulated paper tubes with extending pigtails 
in applications w_here encapsulation is desirable. (See page 74.) 

For further information about high voltage selenium rectifiers write 
to Federal for a complete booklet. 
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CONTACT PROTECTORS 

Federal offers selenium rectifiers for use in contact protection, a 
unique development that gives promise of solving the annoying problem 
of destructive arcing at contact points in stepping switches, relays and 
other devices. 

Federal's new Contact Protector has a minimum effect on the speed 
of operation of the associated circuit while ' giving good protection to the 
controlling contacts. It is dependable and needs no attention. It is easily 
installed, requires little spa~e and is low in cost. 

Investigation has shown that Federal's Contact Protector will accom­
modate all signal and telephone type relays which operate up to 40 times 
per second and draw up to 600 Ma operation current at 150 volts, D-C. 
These have run well over 100 million operations with no sign of failure 
of the Contact Protector and indicate that the life of the protected contacts 
may be extended 20 to 100 times that of unprotected contacts with coinci- · 
dent minimizing of RF interference. 

The size and type of the selenium Contact Protector is determined by 
the energy dissipation requirements and operating conditions of tempera­
ture and humidity. The energy to be dissipated is related to the inductance 
and resistance of the protected circuit, the number of operations per sec­
ond and the supply voltage. For the most economical and effective unit 
for your requirements, information as requested below should be submit­
ted to Federal's application engineers: 

1. Operating voltage and current; 2. Type of Contact; 3. Number of 
operations per second; 4. Speed of response required; 5. Unusual atmos­
pheric conditions (temperature, contamination, high-moisture, etc.); 
6. If possible, measure of inductance or number of ampere-turns of coil 
whose circuit is being broken by contacts to be protected. 
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Federal 121s 

SELENIUM DIODE 

AVERAGE ELECTRICAL 
CHARACTERISTICS 

Rated Forward Current, Max . ....... 250 microamp. 
Peak Current, Max. . ..................... 2.5 ma 
Forward Current at +2 volts ....... 100 microamp. 
Peak Inverse Voltage, Min . ...... .. -50 volts 
Continuous Inverse Voltage, Max. -30 volts 
RMS Input Voltage lres. load) Max. 36 vo lts 
Reverse Current at -40 volts, Max. 2 microamp. 
Ambient Temperature Rangel °C) -50 to +60 
Shunt Capacitance at 200 kc. . . 20 mm£ 
Frequency, Max. 5 me 

DIMENSIONAL DIAGRAM 

{ NO. 25 SWG. TINNED COPPER WIRE J 
s=========l•t======== 

LI i __.J__lL_ i __J 
THE INSULATED ENO IS THE CATHODE 

APPLICATION 

The Federal 1215 Selenium Diode can be used to best advantage in 
low-level applications such as AGC, switching circuits, blocking, bias sup­
plies, detectors, clippers, limiters, and AFC circuits. A typical character­
istic curve for this selenium diode is shown below. 

~ 300 AVERAGE CHARACTERISTICS I- / 
FOR THE z ✓ 

FTRl215 SELENIUM DIODE 
w 250 

/ a: 
a: 
~ 200 

/ 0 
a: 
ci: 150 /~ ;i: 
a: 
~ 100 

/ 
REVERSE VOLTAGE 

50 / 
(VOLTS) V 

60 50 40 30 20 10 ./ 

- -- 0.5 1.0 1.5 2.0 2.5 3.0 ,,. 
/ 

5 FORWARD VOLTAGE 

a (VOL TS) 
W:::1 

1ocn-a: I-
wZ w 

15 ~~ -25•c 
a::::> ---60°c u 
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Federal 
PACKAGED POWER 

SELENIUM RECTIFIER STACKS 

Federal has America's largest stock of stacks for all popular applica­
tions ... available through your nearest distributor. The packaged list 
shown below is but a fraction of Federal's designs available for meeting 
any a-c to d-c power conversion need. 

Max. Rectifier Max. Rectifier Stack 
D.C. Output Stack A.C. Dimensions 

(Approximate)=!: Code Input Catalog 
Volts Amps Number Volts A 8± 1/1 •' Number 

3.0 106CIAXI 13 33/s'' 19/16" 2100 

10 6.0 133CIAXI 13 4¾" I¾" 2101 
12.0 136CIAXI 13 5" X 6" I¾" 2102 

3.0 106BIAXI 26 33/s" 21/16" 2103 

20 6.0 133BIAXI 26 43/s'' 2 I l/16" 2104 
12.0 136BIAXI 26 5" X 6" 2¾" 2105 

3.0 10682AXI 52 31/s" 39/16" 2026 

40 6.0 133B2AXI 52 41/s" 5" 2107 
12.0 I 3682AX I 52 511 

X 611 5¼" 2108 

3.0 10683AXI 78 3¾" 41/2" 2118 

60 6.0 13383AXI 78 41/s" 6¾ " 2033 
12 .0 136B3AXI 78 5" X 6' 1 75/ 16" 2085 

3.0 10684AXI 104 31/s" 51/i" 2109 

80 6.0 13384AXI 104 43/s'' 89/16" 2110 
12.0 13684AXI 104 5" X 6" 95/16" 2111 

1.0 I 3985AX I 130 2" Sq . 53/e" 2112 

100 2.4 10685AXI 130 3 ¾" 6%" 2 I 13 
6.0 13385AXI 130 4¾" 109/16" 2114 

0.3 10386AXI 156 1%2" X 113/64" 4¾" 2115 
0.6 10486AXI 156 I 171J2" Sq . 43/s" 2036 

120 1.0 139B6AXI 156 2" Sq. 67/16" 2116 

2.4 10686AXI 156 3¾" 7%" 2038 

6.0 13386AXI 156 4¾" 125/16" 2117 

:f::Resistive or Inductive Loads 
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Federal 
SELENIUM RECTIFIER 

ASSEMBLY KIT 

One of the latest innovations in the rectifier field is Federal's new 
Selenium Rectifier Assembly Kit. This kit enables radio hams, hobbyists, 
repairmen, electrical technicians and others in the electrical, radio and 
television fields to build their own rectifying equipment for a wide range 
of a-c to d-c applications. 

Each kit contains all necessary components for assembling-at a 
saving-any one of four different types of selenium rectifiers. Instruc­
tions for assembly are enclosed in each kit. 

The four types, with their D-C load voltage and Maximum Ampere 
Rating are: 

I. Half-Wave Rectifier, 

D-C Load Voltage: Since each cell is capable of operating at 18-volt 
a-c, the maximum voltage that can be impressed upon the a-c terminals is 
8 x 18=144 volts, or roughly 140 volts. With capacitative or battery 
loads maximum a-c rating is 72 volts. The d-c load voltage at full load 
and with 140 volts a-c will be about 62 volts. With capacitative or bat­
tery load and 72 volt a-c applied the d-c voltage will be about 95 volts or 
less depending upon the size of the condenser. 

Maximum Ampere Rating: With resistive or inductive load the max­
imum current which may be drawn is 5 amps. For battery charging or 
capacitative load the maximum current is 4 amps. for continuous duty. 

2. Full-Wave Center Tap Rectifier. 

D-C Load Voltage: The maximum d-c load voltage depends upon the 
maximum a-c voltage obtainable across the transformer secondary wind­
ing. Since there are four cells at 18 volts in each arm, the total inverse 
a-c v·oltage across the secondary winding is 72 volts. Due to the center­
tapping, half of this amount is supplied in each half-cycle, so that 36 a-c 
volts are supplied at all times. If all losses are considered, the total d-c 
output will be about 28 volts. 

Maximum Ampere Rating: For resistive and inductive loads-IO amps. 
For continuous battery charging or capacitative loads and motor loads ·use 
only 8 amps. When charging batteries with a taper charge the starting 
rate may be 10 amps. 
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3. Full-Wave Bridge Rectifier. 
D-C Load Voltage: With an a-c input voltage of 36 volts and a cur­

rent load of 10 amps., the output voltage will approximate 26 volts. 
Maximum Ampere Rating: For resistive and inductive loads-10 amps. 

For taper charging the starting rate may be 10· amps. For constant current 
charging or capacitative loads and motor loads---8 amps. 

4. Full-Wave Battery Charger. 
D-C Load Voltage: The a-c voltage during each half-cycle is sup­

plied alternately by the upper and lower halves of the center-tapped trans­
former winding. Since both halves of the winding must supply a-c voltage, 
the total a-c voltage across the entire transformer winding must be more 
than twice the d-c voltage needed for charging. 

Maximum Ampere Rating: For taper charging the starting rate is 10 
amps.; for constant current charging-8 amps. 

Selenium Rectifier Assembly Kits are sold 
only through authorized Federal distributors. 

New all-purpose Selenium Rectifier Assembly Kit, a product of 
Federal Telephone and Radio Company, Clifton, N. J., a division of 
International Telephone and Telegraph Corporation. The kit enables hams, 
hobbyists, experimenters, and professionals in the electrical, radio, and 
television fields to build any one of 24 variations of four rectifier types 
-Half-wave, Full-wave Center-tap, and Full-wave bridge--including Full­
wave battery charger. The kit contains eight 5" x 5" plates, plus all neces­
sary hardware. Every assembly step is clearly explained by easy-to-follow 
diagrams and text. 
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