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T HE UTC organization consists of a group
of specialists who have achieved an
international reputation as designers and

producers of quality transformer equip-
ment.

The most modern equipment available is
used in the production of UTC transform-
ers. Both raw materials and finished units
are kept under continuous engineering con-
trol to assure final perfection.

Transformer users are invited to bring
their special - problems to the UNITED
TRANSFORMER CORP., where the ser-
vices of a qualified technical staff, plus a

fully equipped audio and research labora-
tory are available.

UTITOO0A

UNITED TRANSFORMER CORP.
264-266 Canal Street

New York. N. Y.
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UTC Linear Standard Components represent the closest approach to the ideal transformer from the standpoint
of unitform response, low wave form distortion, high efficiency, thorough shielding and dependability.

Figure | illustrates the linear frequency response of a typical UTC audio output transformer. As shown, this
series of audio units are linear-over a .frequency spectrum of 9 octaves, i.e., from 20 to 20,000 cycles.
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Figure |

Every possible check is taken to assure uniform electrical characteristics on all audio components. Each trans-
former is individually tested for frequency range. Only the finest of insulating and impregnating materials are used.
All coils are vacuum impregnated through special processes in vacuum equipment designed by UTC engineers. Each
transformer is sealed with a moisture proof insulating compound in its shielded housing to eliminate deteriorating effects
trom high humidity conditions.

The multiple tap windings used on input to grid, plate to line, mixing and output audio transformers make pos-
sible a wide combination of impedance connections without impairing the audio range or efficiency of each unit. This
is an exclusive UTC coll structure development.

UTC engineers have spent considerable time studying the many annoying hum pickup difficulties which are
orevalent in high gain A.C. operated amplifying equipment. As a result, a special grade of high permeability cast
iron' has been developed to house all UTC Linear Standard units. This high permeability cast iron housing is an exclu-
sive shielding feature found only in UTC Linear Standard units.

&
|

OVERALL DIMENSIONS

o
I

Mtg. Dim. IS H .

LS-1 1-15/16x2-7/16 e s 3-15/16 3 L

LS-2 2-11/16x3-11/16 3l 4y 4-6/8 o2 -

LS-3 4-3/16x5-1/32 53, 43, 5-1/8 = | _:

LS-4 5-3/4x5-3/4 6l/s by  55/16 | |
LS-5 7-1/4x7-1/4 7% 7%  8-5/8 |
! |
OC: 1 2 3 4 5 &

GILBERTS FER GCM.
Figure 2

Figure 2 illustrates the relative shielding effect (permeability) of UTC high permeability cast iron and normal
cast iron used for transformer housings. It is seen that the ratio of shielding afforded by UTC housings is 5:1.

Sound laboratories and broadcast engineers often find it necessary to adapt the same transformer for
top or bottom lug connections. To avoid useless time spent for such makeshift adaptations, UTC castings are desigred
so they may be fastened to chassis or rack panel with lugs at top or bottom.

LINEAR STANDARD
INPUT TRANSFORMERS (TO ONE OR TWO GRIDS)

LS-10 Primary will match 500, 333, 250, 200, 125 or 50 ohm line as required for carbon, voice coil micro-
phones, low impedance electro-magnetic, or oil damped pickups. Secondary in two sections for series
or parallel connection. Overall impedance of windings in series 100,000 ohms, impedance of each
windine 25,000 chms eliS- e o e anae s, T e PR R I N o L e N $15.00
LS-11  Primary will match a high impedance photo electric cell to one or two grids. LS-1 . 15,00
LS-12  Primary will match 500, 333, 250, 200, 125 or 50 ohm line as required for carbon, voice coil micro-
phones, low impedance electro-magnetic or oil damped pickups. Secondary in two sections for series
or parallel connection. Overall impedance of windings in series 200,000 ohms, impedance of each

witicino 50000 sohinesedi Sl uiesie il - oSl e DSRS0 20,00
LS-14 Primary will match one or more voice coil microphones or extremely low impedance electro-magnetic

or oil damped pickups. Primary impedance 60, 38, 30, 22, |5, 10, 5.5, or 2.5 ohms. Secondary in two

sections for series or parallel connection. Overall impedance of windings in series 130,000 ohms, im-

pedance ol saeh wineing 52,580 chms, - 18- 1e. =0 . N M L e 20,00
LS-16 Primary will match a velocity ribbon microphone. Secondary in two sections for series or parallel

connection. Overall impedance of winding in series 130,000 ohms, impedance of each winding 32,500

RS S I e . AL . 2000
LS-18 Primary designed for 500, 333, 250, 200, 125, or 50 ohm line to 2-50 watt grids at a plus 25 level. LS-2 22.00
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LS-20
LS-21

LS-22

LS-23
LS-24

LS-30
LS-31
LS-32
LS-33
LS-34
LS-35
LS-36
LS-37

LS-4

LS-5

LS-6

LS-7

LS-41
LS-42
LS-43
LS-44
LS-45
LS-46
LS-47
LS-48

LS-50
LS-51

LS-65

LS-66
LS-67

LS-68
LS-69

———————

COUPLING TRANSFORMERS |

Cascade, single plate to single grid. Turnratio 2:1 overall. “1S-1 o . 0 = =0 $10.00
Input, one plate to two grids. Turn ratio I11/:1 each side of center.
e LT ST e S e s st B e T e O e e R Y
two ‘sections.. ‘Maximumijoperahine level H=250PB 1S90 =0 0 v G e 22.00
Input, two:screen grid plates to two grids.  Effective ratio l:l. 1S2 . . = o7
Single plate or line to one or two grids. One primary winding will match single plate of tubes like OIA,
12A, 30, 31, 26, 27, 37, 55, 56, 85, or W.E. 262A. Another primary winding designed for a carbon or

voice coil microphone or a low impedance pickup. Secondary in two sections. Total secondary imped-

ohce - HO0000 chme s SESHI G- i aes W (P D R R S T T B e 20.00
MIXING AND MATCHING TRANSFORMERS

Mixing, carbon or moving coil microphone or low impedance pickup to a variable impedance line.
Primary and secondary windings will match 500, 333, 250, 200, 125 or 50 ohm lines. LS-1 .. $15.00
Mixing, velocity ribbon microphone to a 500, 333, 250. 20BN S ror BQlehmalimeis liSal s 0 15.00
Mixing, one or more moving coil microphones or extremely low impedance pickups to a variable imped-

ance line. Primary impedances 60, 38, 30, 22, I5, 10, 5.5, 2.5 ohms. Secondary impedances 500, 333, 250,

200, 125,50 ohmeSalio IS SaaE BRI o S0 A S G e T B e e e o000
I5 watt audio line matching transformer. Input designed for 500, 333, 250, 200, 125. 50 ohms. Out-
put desighed. Tor || Bl RS BRNE T BB IE - B8O Blims, 1520 = hope s e T 15.00
30 watt audio line matching transformer. Input designed for 3500, 2700, 2000, 1350, 875, 500, 200. 50
ohims. Output tepped Tor SOPBEIE N5 5 ] otohpe “1637 . s = T 20.00
60 watt audio line matching transformer. Input designed for 500, 333, 250, 200, 125. 50 ohms. Out-
put designed for 500, 333, 250, 200, 125, 50, 30, 20, 15, 10, 7.5, Sl ohme s SE AR 30.00
200 watt audio line matching transformer. Input designed for 500, 333, 250, 200, 125, 50 ohms. Out-
put designed for 500, 333, 250, 200, 125, 50, 30, 20, 15, 10, 7.5. B 252 ems ISR e T T 50.00
Crystal microphone 16500, 333, 250, 200, 125 or 50 ohm line. LS| oo . . - = 15.00

A PRIME AND CLASS B INPUT TRANSFORMERS

Primary designed for 500, 333, 250, 200, 125 or 50 ohm lines to two class B 46, 59 or 210 grids oper-
ating at @ maximum level of +32 DB, LS-2 . e 89500

Primary designed for 500, 333, 250, 125, or 50 ohm lines to two 203A class B Gricsy SIS Re s 30.00
Push pull 45 or 59 triode plates to push pull 845A prime grids. LS-2 .o 22.00
Push pull 56 platesfo push pEll #8A prkte gride 152 .. o Eeme e e T 22.00
Single 46 or 59 plafett’ 2 4670R 289 afidstin class B, ISl 0 o o U L e T e e
vingle 49 plate;to dfelas?Blende MBENIE Y - - ta i s DR R e e T 15.00
Single 894piatelin 278t urelinaelaess BUGIES I ey Buon el il e e e e 15.00
Single 53 plats fo,2-bigneetingrlass BrsBals - L al i g T e 15.00
Push pull 45 jor 59 platesito 246 or 2-B8iarids inclass B 152 . = = m e T 15.00
Push pull 45 or 59 plates to 2-210, 2-830, 2-800, 2-KR 18 grids in class B. 1S2 . 15.00
Push- pull 2A3: plates Yo 2208 Aaiagridciin eloes B asfic o - L o e TR 20.00

Push pull 845 plates to 2-204 or 849 grids inclass B. LS4 . .+ ™

CLASS A OUTPUT TRANSFORMERS

From a single plate like the 01 A, 12A, 30, 31, 26, 27, 37, 95, 56, 85 W.E. 262 A to 500, 333, 250, 200
125 70r 50 onm. line, iSsle-snssaeailie il S o b 4 W Sulad Rl B s e $15.00
From push pull plates like the OIA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, W.E. 262A to 500, 333, 250.

200 125. orsb08ehm -Jine s ClSaldiaitnimaird o e N s e S B e

SPECIAL A PRIME AND CLASS B OUTPUT TRANSFORMERS

From two class B 210 plates to high and low impedance loads. High impedance load 5000, 3500,
2500, 2100, 1250, or 600 ohms. Low impedance load 30, 20, |15, 10, 7.5, 5.5, 2.5. 1.2 ohms. Sec-
ondary windings will handle 60 watts audio power. LS4 . $35.00
Two class B 203A or 21| plates to 5000, 3500, 2500, 2100, 1250, or 400 ohms. Secondary windings
wil handle 200 walts audicicoliotMREREEREE ) = 00 o0 T e e e T w60
Two class B 203A or two Class B 830B plates to 10,000 ohms or 2500 ohms (split secondary). ‘Second-
ary. will nandle 200 welisiavdiopeomer e 51 o o i e T 70.00
Two class B 203 A plates to 500, 333, 250, 200, 125, 50, 30, 20, I5. 10. 7.5. 5.5, Zib, 1.2 ohms. 1:S-5.. 70.00
Two 849 or 204A plates to 6000, 5000, 4000, 1800, 1500, or 1000 ohms. Secondary will handle up to
1000 watts audio power. Special casting L= 20000

15.00

LS-845M From two A prime 845 plates to high impedance loads. Secondary impedances 5000, 3500, 2500,

LS-845

2100, 1250 or 600 ohms. W.ill handle 125 watts audio poweh, LS bl o el e 50.00
From two A prime 845 plates to 500, 333, 250, 200, 125, 50, 30, 20. |5, 7.5.55, 25, 1.2 chms. Will
hahe Sl 25 wailctandiaioowermiiss,, . .. e amnaie i o TR S Rl e T 50.00

UG, 3
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LINEAR STANDARD CLASS A AND CLASS B OUTPUT TRANSFORMERS
Type Primary Impedance | Will Match Secondary Impedance | Case & Price
| "Class A, push pull 250, push | 500, 333, 250, 200, 125, 50, | 5.
LS-52 8000 ohms plate to plate. pull 245, single 211, 843, | 30, 20, 15, 10, 7.5/ 5, 2.5,
| 20.00
| 842, 205D, 48. 2. |
| 5000, 5000, 4000, 1800, | (<.
LS-53 8000 chms plate to plate. Same tubes as LS-52. 1580000, " 30, -20; 15, 10,
20.00
[ 1.5, 55008,
IOV S B R RO R < 7 LS-2
LS-54 8000 ohms plate to plate. Same tubes as L5-52. 1.2, 14.00
For 5000 ohms
Self bias push pull 2A3's, *
£000 oh o 7 push pull W.E. 275As, single 500; 333, 250, 200, 125, 50, 5529
LS-55 onms piate te plate and | 7 A, 2B, or single 59 triode. | 30, 20, 15, 10, 7.5, 5, 2.5, | 5900
3000 ohms plate to plate. Eor 3000 ohms |2 :
Fixed bias push pull 2A3's,
single W.E. 52A.
_ 6000, 5000, 4000, 1800, | ..,
556 [ E omm ploteo Plats O b oo hibes as LS55, 500, 1000, 30, 20, 15, 10, |' >
| 3000 ohms plate to plate. s e :
| 5000 ohms plate to plate and 3020 S| 5 0= s EE 25, LS-2
LS-57 5
3000 ohms plate to plate. Same tubes as L5-55. .2 14.00
For 2500 ohms
Four 2A3's in push pull paral- | 500 333, 250, 200, 125, 50,
1S.58 2500 ohms plate to plate or | lel self bias circuit. 30, 20, WS 5 0E 3L05636
1500 ohms plate to plate. For 1500 ohms |9 ; :
Four 2A3's in push pull paral- | ™"
lel fixed bias circuit.
2500 oh osaT s | 6000, 5000, 4000, 1800, 1S3
-59 Sl e LS-58. 1500, 1000, 30, 20, 15, 10, :
g 1500 ohms plate to plate. e e T 30.00
2500 ohms plate to plate or 30, 20,515, 10, 7.5, 5. 2.5, S 3
et 1500 ohms plate to plate. same, tubes as L558. |.2. 20.00
| For 10,000 ohms
Push pull 59 triodes, push pull
2B6's, push pull 71A's, single :
210, 41, 268A, 2A3, Class B i
495 B3 795, 89 s. ' : ‘ ‘ i3 s 1S2
5.1 | /0090 ohms pate e £ | For 6000 ohms 30, 00,45, 10: 75,45 257 gy
or 6000 ohms plate to plate. | |- Class A oush pull W.E. | |.2.
52A's, single 31, 46, 59 pen-
tode.
In class B push pull 46's, push
pull 59's.
GO0 e T 6000, 5000, 4000, 1800, 182
LS-62 000 ohms plate to plate | ¢ .\ c. 1500, 1000, 30, 20, I5, 10, '
or 6000 ohms plate to plate. s e TELTIRIE. | D 20.00
i 10,000 ohms plate to plate 30, 20, 85, 10, 7.5, 5, 2.5, LS-2
e or 6000 ohms plate to plate. Same tubes as L5-61. .2, 14.00
500, 333, 250, 200, 125, 50, | (¢,
LS-64 18,000 ohms plate to plate. Class A push pull 845's. S0°520; 85710, 756, 5772 35,00
iz, ;
LS-800A 12,500 ohms plate to plate. | Class B push pull 800's, RK | 20,000, 16,500, 13,000, 6000, | LS-4
- or 8000 ohms plate to plate. | 18's or 211's. 5000, 3500. .~ 50.00
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Type Primary Impedance Will Match Secondary Impedance Case & Price
: For 6000 ohms
Class A prmeio 8l BiosT Loy 3340 980, 200,125, 50
15245 | 6000 ohms plate to plate and | and Class B'46'5. 59's; Class 30 '20 '|5 !'0 ?'5 5' 25’ 15-2
) 3500 ohms plate to plate. A WE 252A's. I 2 ' s S T e 20.00
For 3500 ohms <
Class A prime 45's fixed bias. S
6000, 5000, 4000, 1800, | |c.o
ey 0 potel SR [ dubes e Lo 4B 500, 1000, 30, 20, 15, 10,

3500 ohms plate to plate. /5.5 28 | o 20.00

; s
LS.2453 | 6000 ohms plate to plate and Soris fibos ac o9aEy 30720, 05, 0 10,°755,:.55, 2.5
3500 ohms plate to plate. .2, 14.00

For 3000 ohms
Four 45's in push pull parallel

3000 ohms p|a'l'e to p|a-|-e and | 252A's Class A. Four 46's or 30, 9045, 10 7.5 55,55 153

LS-445]| R
1750 ohms plate to plate. | 59's in Class B. 30.00
0 i plate o plafe For 1750 ohms 29
Four 45's in push pull parallel
A prime fixed bias.
! 5000, 5000, 4000, 1800
: ' ' : iS<3
LS-4452 fggg C’:"”S F"T*f i p'afia”d S e e S R 1500, 11000, %30, 20. 15, 0. 1o
anms pﬁ e to pﬂ e 7+5| 55' 2‘5| |_2. 5
LS-4453 i plate foplieand Same tubes as LS-445]. P Wil v 23 LS-3

1750 ohms plate to plate. =l 2, 20.00

PLATE TRANSFORMERS

LS-70 For use with P.P. class A 2A3, 59, 45, 47 tubes or class B 53 tubes. Primary tapped for 100, 105, |10, |15,
120, 125 volts 60 cycles A.C. Secondaries: 425 volts each side of center at 200 MA, also tapped at~375
volts each side of center. 2/, V.CT. 3 A, 2l/, V.CT.5A. 2% V.CT. I2A.5V.C.T 3 amps. LS4............ $25.00
LS-7LA For use with single or push pull 45, 47, 59, 2B6 or class B 79 tubes. Primary 100, 105, 10, 115, 120,
125 volts 60 cycles A.C. Secondaries: 375 V. each side of center at |40 MO O G B A s

LS-72  For use with P.P. class B 46 or 59 tubes. Primary tapped for 100, 105, 110, 115, 120, 125 volts 60 cycles
A.C. Secondaries: 570-0-570 at 200 MA, 2!/, V.C.T. 5 A. 215 NG A 88 N ST A ESedres o 25.00

LS-74 For use with push pull class A 250 power tubes. Primary tapped for 100, 105, 110, 115, 120, 125 volts.
Secondaries 600 volts each side of center at 200 MA. 72 V.C.T. 3 A. 7!/; volts tapped at 5 volts at
2o e L4 omps. 5 V.G ok 3 amps. LS4 . SRR o L RS 25.00

LS-75 For use with push pull class B 210 tubes. Primary tapped for 100, 105, 110, |15, 120, 125 wvolts 60
cycles A.C. Secondaries: 720 volts each side of center at 250 MA. 7! » V.C.T.at 3 A. 71/, V. tapped
at 5 volts 3 A. 2!/, volts C.T. 10 amps. Low voltage plate winding for fixed C bias, 2-21/5 V.C.T. 3
gl intine or 82 Cohiasvechifions 55 o o 0 S R il 30.00

LS-76 For use with push pull 50 watt tubes. Primary tapped for 100, 105, 110, 15, 120, 125 volts 60
cycles A.C. Secondaries: 1450 V. each side of center at 200 MA: also tapped at 1200 volts each side
of center. Secondary winding may be joined in parallel. LS5 T T 45.00

LS-77 For use with 50 watt Class B and A Prime tubes. Primary tapped for 100, 110, 120, 220, 230 and 240
volts, 50-60 cycles A.C. Secondary winding 1450 volts each side of center at 350 MA; also tapped at »

1200 volts each side of center. Special casting............. IR RN L L e T
LS-78A For use with 200 watt tubes, AF and RF. Primary tapped for 100, 110, 120, 220, 230, 240 volts, 50-60

cycles A.C. Secondary winding 1450 volts each side of center at 500 MA: also tapped at 1200 volts each

side of center. Special e B R e o i T 75.00
LS-79AXPrimary tapped for 100, 110, 120, 220, 230, 240 volts, 50-60 cycles A.C. Secondary tapped to supply

fixed C bias for class B 203's, 830B's and class A 845's with 82 rectifiers. LS.3 ... . . . 7 20.00

LS-106 For use with 1000 watt tubes, AF and RF. Primary tapped for 100, 110, 120, 220. 230, 240 volts, 50-60
cycles A.C. Secondary winding 3500 volts each side of center at | Ampere; also tapped at 2800 volts
each side of center: " Special'casting,...... ...t - 7 R R S e S 180.00
LS-107 For use as fixed bias plate transformer. Primary tapped for 100, 110, 120, 220. 230, 240 volts, 50-60
cycles A.C. Secondary designed to supply fixed C bias both for Class B 849's or A Prime 845's. LS-4 25.00

LS-180 Plate and filament transformer for a pre-amplifier. - Primary 1'10 volts. Secondaries: 225 volts each side
of center at 15 MA. 6.3 V.C.T. at 2 Amps. 6.3 volts 4 Ahps Tor-84 rectifier. 4 5-1 0 T 10.00

T L ——
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FILAMENT TRANSFORMERS
LS-80 Filament transformer for two 866 mercury vapor rectifier tubes. Primary tapped for 100, 110, 120, 220,
230, 240 volts, 50-60 cycles A.C. Secondary: 21/, V.C.T. 10 A. 12,000 volts insulation. LS-3................. $15.00
LS-81 Filament transtormer for four 866 mercury vapor rectitier tubes. Primary tapped tor 100, 110, 120, 220,
230, 240 volts, 50-60 cycles A.C. Secondary: 2I/5 V.C.T. 20 Amps. 12,000 volts insulation. LS-3............ 20.00
LS-82 Filament transformer for two 872 mercury vapor rectitier tubes. Primary tapped for 100, |10, 120, 220,
230, 240 volts, 50-60 cycles A.C. Secondary: 5 V.C.T. 20 amps. 12,000 volts insulation. LS-3................. 20.00
LS-83 Filament transformer for three 872 mercury vapor rectifier tubes. Primary tapped for 100, 110, 120,
220, 230, 240 volts, 50-60 cycles A.C. Secondary: 5 volts C.T. 30 amps. 12,000 volts insulation. LS-3.... 24.00
LS-84 Filament transformer for two 203A, 211, 17C, 845, 852, or 860 tubes. Primary tapped for 100, 110, 120,
220, 230, 240 volts, 50-60 cycles A.C. Secondary: 10 V.C.T. 7 A. 10,000 volts insulation. LS-3.............. 15.00
LS-85 Filament transformer for 866 and 50 watt power tubes. Primary tapped for 100, 110, 120, 220, 230, 240
volts, 50-60 cycles A.C. Secondaries: 21/, V.C.T. 10 A. 2-10 V.C.T. 3 A. windings. 10,000 volts insula-
HGRE S Sedie s o e e e o I e B R e e A e 25.00
LS-86 Filament transformer for 2!/, volt heater tubes. Primary tapped for 105, 115, 125 volts, 50-60 cycles
A£G Seconaary 2l N.C T 6 amps. 2500  volis nstilations Lol o e e eimsssirasnsions sossons 7.50
LS-87 Filament transformer for 2-WE 252 A's or 1-5Z3, 83 rectifier. Primary tapped for 105, 115, 125 volts,
50-60 cycles AC. " Secondare 5 V.C.1. 3amps.: 2500 velis insulation. L5k i i nsimnens 7.50
LS-88 Filament transformer for 6.3 volt heater tubes. Primary tapped for 105, 115, 125 volts, 50-60 cycles.
Secondapy- 6.3 WIC =S e mp w00 v listinsitadion Sl ornwt 0 e s 7.50
LS-89 Filament ransformer tor WE 262 A or 271 A tubes. Primary tapped for 105, 115, 125 volts, 50-60
cyeles, iSeconaarydl0aNEE IS b amisss 2500 velfisinsilation. SISl L i e e b 7.50
FILTER AND AUDIO REACTORS
LS-90 Hum-bucking split tapped filter choke. 50 henrys 50 MA; 510 ohms D.C. in series. 12.5 henrys 100
MA; 127.5 ohms D.C. in parallel. LS-2.. CGNISERRNS = 88,50
LS91 Hum- bucking split tapped filter choke. 14 henrys 125 MA; 200 ohms D.C. in series. 3.5 henrys 250
A QcanmedD Ciine paral el Jsees o) TR R B e e R 8.50
LS-92 Hum-bucking split tapped filter choke. 16 henrys 175 MA; 96 ohms D.C. in series. 4 henrys 350
VU G alinet B o analle NG R s — o ier BB TG e e e e e L 15.00
LS-93 Hum-bucking split tapped filter choke. 26 henrys 200 MA; 112 ohms D.C. in series. 6.25 henrys 400
2028 cnps B0 S A ralalEiS s sesi B tor v v s BRI IRt e s e L 25.00
LS-96 Hum-bucking split tapped filter choke. 20 henrys 500 MA;: 90 ohms D.C. in series. 5 henrys 1000
MAS22 5 chme DiCSlnEpiral eI NS HRa e 8 e e e L 40.00
LS-94 Split winding parallel feed audio choke. 320 henrys 3 MA; 6400 ohms in series. 80 henrys 6 MA;
Jalblhy Syl biossttose v Pl sl SOl RS A Gl e TR S e S R T I e S e R U 10.00
LS-95 Split winding parallel feed audio choke. 720 henrys 5 MA; 3600 ohms D.C. in series. 180 henrys 10
VhA 00 e imeBCNInE Benalle DRSS S BN et S S e R T e e 20.00
LS-97 Swinging class B choke. 8-40 henrys 200 MA; 100 ohime DC. s 3 - iy el i s 1500
LS-98 Swinging class B choke. 8-40 henrys 400 MA: 90 ohms D.C. LS-4 . e e - 25.00
LS-99 Hum-bucking split tapped filter choke 20 henrys | Ampere; 50 ohms D.C. in series. 5 henrys 2 Am-
peres 2 ohmnsiDiC instiatelle) S oeeialteasting. o e S T 60.00
LS-199 Swinging class B choke 8-40 henrys | Ampere; 50 ohms D.C. Special casﬁng .............................................. 60.00
MODULATION REACTORS 10,000 VOLTS INSULATION
LS=100°2 50" honrys S EOORE T RE U0 e el ] s T e $17.50
SN el S O TV s R ot e n S RN e s (R o e S O S e 25.00
L1027 50 henkye 350 INTANS 2B o RnstBlE WHECE. - SNSRI s e h iy 40.00
LS-103 50 henrys 500 MA; 75 ohms D.C. Spec]a| CRBHMGETTE 0 e 60.00

The UTC Engineering Laboratories Have Developed NEW

® Television transformers, linear from 30 to 200,000
cycles.

Hi @ audio reactors.

Audio equalizers and filters.

Automatic voltage regulators.

Saturable control reactors.

High potential and high current test sets.
Oscillation transformers.

Users of these devises are invited to write us concerning their particular application either in research or

production fields.
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High Fidelity HIPERM ALLOY Audio Components

OVERALL DIMENSIONS

Hl Case 175 x 2l x 23
H2 Case 173 x 3-3/16 x 23
H3 Case 24 x 27 «x 31/

4 stage pre-amplifier, gain over
100 DB,—output 10 DB.

This new group of transformers, specifically designed for portable use, are extremely compact and light in weight. The
fidelity of these units measures up to high quality broadcast standards, being uniform in response from 40 to 12,000
cycles. These high fidelity transtormers are the smallest quality transformers of their class, and have only been
made possible through the development of Hiperm Alloy, a nickel iron alloy having extremely high initial permeability.
This alloy is not only used for the core material, but also for the shielding case, affording a maximum of shielding with
a minimum of size and weight. Another unique feature developed to make possible the small size of these units is
the elimination of all extended mounting flanges or feet. These are replaced by simple threaded metal inserts in the

case allowing mounting with terminals either up or down, so that the units can be mounted either on rack
metal chassis with no waste space.

COUPLING TRANSFORMERS

panel or

HA-105 Cascade, single plate like OIA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, WE262A. 864, 57 triode, 77

{ricde’ to o single gride o Turn ratie 25 overall Bl . = o - e 9.00
HA-106 Input, single plate like OIA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, WE26A, 864, 57 triode, 77 triode

to push pull grids. Tarn ratio 14:1 each sids ofeenber. Hol ... .~ = - 1100
HA-107 Input, two push pull plates like OIA, I12A, 30, 31, 26, 27, 37. 55 56, 85, WE 262A, 864, 57 triodes,

to push pull grids. Turn ratio I/:1 overall. Primary and secondary in two sections. H-2...___  15.00

INPUT TRANSFORMERS (TO ONE OR TWO GRIDS)

HA-100 Variable impedance line to single grid. Primary will match 500, 333, 250, 200. 125, or 50 ohm line,

as required, for carbon or voice coil microphones, electro-magnetic or oil damped pickups. Second-

e imeesanee- 90000 enme e [0 00 s T R e it i e e T SR $12.50
HA-101  Variable impedance line to single or push pull grids. Primary will match 500, 333, 250, 200. 125, or

50 ohm line, as required, for carbon or voice coil microphones, electro-magnetic or oil damped

pickups. Secondary in two sections for series or parallel connection. Overall impedance of windings

in series 180,000 ohms, impedance of each winding 45,000 ohms. H-1 "~ 500
HA-102  Velocity ribbon microphone to single grid. Secondary impedance 90,000 ohms H-1 1250
HA-103  Dynamic voice coil microphone to single grid, secondary impeaance 90,000 ohms. H-l.._...._._..._ 1250
HA-104 High impedance photo-electric cell to single or push pull grids. Secondary in two sections for series

or parallel connection. Overall impedance of windings in series 180,000 ohms, impedance of each

e 4200 eh et RS W e e e T A L e T e

MIXING, MATCHING AND OUTPUT TRANSFORMERS

HA-108 Variable impedance line for mixing carbon or voice coil microphones, electro-magnetic or oil

damped pickups to a variable impedance line. Primary and secondary windings will match 500, 333,

2eE0200: 25,0 S0onr Ines-Elilias i B T SINE L s e e 12.50
HA-109 Matching, velocity ribbon microphone to a 500, 333, 250, 200, 125 or 50 ohm line. H-1 12.50
HA-110 Matching, dynamic voice coil microphone to a 500, 333, 250, 200, 125, or 50 ohm line. H-1 . 12.50
HA-111 Matching, crystal microphone or pickup to a 500, 333, 250, 200, 125, or 50 ohm line. H-1_._.. . 12.50
HA-112  Matching, high impedance photo electric cell to a 500, 333, 250, 200, 125 or 50 ohm line. H-1_.__  12.50
HA-113  Output, from a single plate like the 0IA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, WE 262A, 864. 57 .

triode, 77 triode, to a 500, 333, 250, 200, 125, or 50 ohm line. H- Joned R 80 e A N D T e TN 1
HA-114 Output, from push pull plates, like OIA, 12A, 30, 31, 26, 27, 37, 55 56, 85, WE 262A, 864 57

triodes, 77 ‘tricdes to"a 500,333, 250, 2008126 eri 50 clin ine s ot o - o ¢ T jogg

FILTER AND AUDIO CHOKES

HC-115  Split winding parallel feed audio choke. May also be used as a push pull audio choke. 400 henrys

2.5 MA; 7000 ohms in series. 100 henrys 5 MA; 1750 ohms in parallel. Capacity of windings for push

pull connection 20 MA each side. Inductance with no unbalanced D.C. 500 henrys. H-1..___ . 8.50
HC-116 Split winding parallel feed audio choke. May also be used as a push pull audio choke. 600 henrys

8 MA; 4000 ohms D.C. in series. 150 henrys 16 MA; 1000 ohms in parallel. Capacity of windings for

push pull connection 40 MA each side. Inductance with no unbalanced D.C. 1000 henrys. H-2....... 15.00
HC-117 Hum-bucking tapped filter and audio choke 60 henrys 15 MA:DC resistance 3000 ohms, alloy core.H-| 8.50
HC-127 Hum bucking tapped filter and audio choke, 60 henrys 40 MA. D.C. resistance 1000 ohms,

alloy core. H-2 .. e R e B e D ap e R 15.00
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HIGH AND LOW FREQUENCY AUDIO EQUALIZERS
HC-118 Low frequency equalizer tapped for resonance at either 25, 50, or 100 cycles. Will bring up low

frequencies to compensate for losses in disc and film recording, etc. H-2o . 20.00
HC-119 High frequency equalizer tapped for resonance at either 4000, 6000, 8000, or 10,000 cycles. Will

bring up high frequencies to compensate for losses in disc and film recording, etc. H-2.o. 20.00
HC-120 Surface noise (scratch) filter for disc recording; tapped for sharp resonance and maximum loss at

2500, 3500, or4200 cycles, H-2.__._ .. ... 20.00

HC-121 Speaker voice coil equalizing network provides gradual cutoff for low frequency speaker beyond
1300 cycles and gradual cutoff for high frequency voice coil or crystal speaker (tweeter) below 4000
cycles. Specify speaker type number and its impedance when ordering. H-2..... ... 25.00

PRE-AMPLIFIER POWER AND FILAMENT TRANSFORMERS

HP-122 Plate and filament supply for a portable pre-amplifier using 6 volt heater tubes. Primary |15—60
cycles AC. Secondaries 220 each side of center at 15 MA. 6.3 V.C.T. at |.2 amps. 6.3 Volt. .4 amps
tor:84nectifier. H-2 . ... = s . 1000

HP-123 Plate and filament supply for a portable pre-amplifier or tuner using 6 volt heater tubes. Primary | 15—
60 cycles. Secondaries 275 each side of center at 35 MA. 6.3 V.C.T. at 2 amps. 6.3 volt .4 amps

oy BT e e o e SRR AT T S B e el SO ~Oel k5 furiel et S e VL M SRR |- -
HF-124 Filament transformer. Primary |15—60 cycles. Secondary 6.3 V.C.T. 1.2 amps. H-l .. 7.50
HF-125 Filament transformer—primary |15—60 cycles. Secondary 2/, V.C.T. 5 amps. H-l. . 71.50
HF-126 Filament transformer. Primary |15—60 cycles. Secondary 10 V.C.T. |.2 amps. For use with WE

262 A Tbes: Tl aaial S a TR 2 R o S S X A AR WA U e S o Frimane 7.50

Where the highest fidelity is an absolute requirement UTC Linear Standard components, which are at present

housed in high permeability cast iron cases, can be furnished in Hiperm Alloy cases—thereby reducing both size and
weight—at no additional cost.

UNIVERSAL CLASS A, CLASS B OUTPUT CHOKES

These chokes are tapped so that they can be used as autotransformer couplers from the audio modulation stage
to Class C stages. A variety of impedance matching taps are brought out on each unit effecting an arrangement so
that the coupler will readily accommodate push pull RF, single end RF with the DC adding, or single end RF with the
DC bucking. The units are huskily constructed and air gaps are arranged to take care of the maximum DC currenfts.

HUC-20 Will handle 20 watts audio power. |t can be uszd with Class B 46's, 59's, 53, 6A6, 79 etc.; or class

pe 23 s 2501 i s NCHes s simiesd MSHABISIate TR D L e e s st s $ 7.00
HUC-50 Will handle 50 watts audio power. Suitable for use with class B 210's, 801's, 830's, 84I's, push

pull parallel 46's, 59's, 6Ab6's, push pull parallel 45's A prime, push pull parallel 250's, 2A3's etc.

S L e e S S Oy Ty e SRRV I e d W Ml e gLt i b i Ml Sy 101 A4 12.50
HUC-100 Will handle 100 watts audio power. Suitable for use with class B 800's, 211E's, A prime 845's,

S e i SN R ) T s TR N e e o (IS s AR R S SR SRR I e o O b 18 o 20.00
HUC-200 Will handle 200 watts audio power. Suitable for use with class B203's, 830B's HK354's, single

Eimac 150T, push pull parallel A prime 845's, 284A's, push pull parallel 800's etc. PA-5........... 132,50
HUC-500 Will handle 500 watts audio power. Suitable for class B204's, A prime 849's, Eimac 150T's, push

pull 212D’s in A prime, etc. UTS Case................ IR et Ce T 0ol Sl W e LT G 80.00

e ——— S ——

UTC VOLTAGE REGULATORS

UTC Voltage regulators are of the electro-magnetic type and instantaneous in action, having no moving parts.
Operated from an input voltage of 90-130 volts, the output voltage remains constant plus or minus 1%,. Unusually high

efficiency and good power factor is inherent in these units. The output voltage variation from no load to full load
is negligible.

Voltage reqgulators of this type are built to order only. Stock designs are available in a large number of sizes
from 15 watts to 6 KVA.

Some applications of these units are noted.

Input voltage control for—exciter lamps audio amplifiers, radio receivers, filament supply of high
power vacuum tubes and mercury vapor rectifiers, photo cell color matching, photo cell testing of razor
blades, all industrial photo cell applications.

Inquiries on these units are earnestly solicited. Quotations and application advice will be furnished promptly
upon reduest.
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UTC TRANSMITTING COMPONENTS

M cunting Bitiensions OVERALL DIMENSIONS
PA-l  1-15/16x2-7/16 |L W R
PA-2 2-7/16x3-7/8 PAE 250 =3 3

PA-2 3-1/16 4l 3
PA-3 3-1/16x4-5/16 PAS i gl Sl

PA4 3-3/4x5-1/32 Bl My
PAS 4.3/ 45638 PA5 7 E Lyt i)

The transmitting type of UTC Class B audio, filter and power components have been developed for and are
now widely used by Commercial Telephone, Telegraph, Communication and Broadcast systems. They are particularly
well adapted for use in AMATEUR TRANSMITTER applications.

All audio, filter and power units are fully shielded in symmetrically housed cases and present a thoroughly pro-
fessional appearance when grouped in finished equipment. PA type cases may be mounted with terminals on top or
below the chassis. All units are fully impregnated and then sealed in their cases with a special heat dissipating
compound.

All units are designed to operate at maximum efficiency, and designs have actually been developed and proven
in operating circuits. Intelligent sectionalizing of coil windings and proper impedance relationships maintain high
etficiency and uniform response.

Selected core materials are operated at proper flux densities to keep out harmonic distortion other than that
incident with class B tubes. Class B output transformers are accurately adjusted to carry plate current of class C

stage. However, for minimum harmonic content at low frequencies it is suggested that the output be coupled through
a condenser and modulation reactor.

INPUT TRANSFORMERS CLASS B, A PRIME

PA-49" Pushipulls45ior 59 plates fo push pull BAE A Brime aricds. PALD . i it ioisnos s i st sisosesintos $ 7.50
PRl Criversplate to |90 S 8 A or B el e R L o et e A s e e s s 5.50
PACSL T Drives 460r 53 plate To 46 ar BT Onttls e e e A e 15 i B0
PA-52  Push pull 45 or 59 plates to 2-46 or 2-59 grids, or push pull 2A3 plates to 2-841 grids. PA-2.................. 6.50
PA-53 Push pull 42, 45, 50, or 59 plates to 2-242A's, 2-800's, 2-830's, 2-RK 18's or 2-210 grids. PA-2..... 7.50
PA-Sd. Fush pull 2/ plaes fe! 920 A s P A2 e e R N 8.50
Paebh - 5000 200 or 50 ohm line dor2dbior 250 dgnriae. BA B o A ;50
P60 - 5002200 or 50" ol linestie 2:203Aegrigs. TRAZ c el sl e e e 210100
PA-57  Push pull 2A3 plates to 2-830B, 2-800, 2-RK18 or 2-210 grids. PA-2 . o ST e e S NP S R S 1.50
PA-58 Driver 2A5, 42 or 45 triode plate to two 2A5, 42 or 45 A prime grids. PA-l......ccoooiiiiiii i 5.50
PA-59 500, 200 or 50" ohm line to 2-830B, 2-800; 2-RI€18 or 2-210\grids.. PA2 o o 7.50

FILAMENT TRANSFORMERS
Types PA-34 to PA-127 tapped at 105-115, 220, 230 Volts A.C., 50/60 cycles

PA34 2 V.C.T. 10:ambs Tor 2-866's—5000 Y. insulation-—PAc2 o o e $1.50
PA-120-" 205 N.C 10 amips for 2-866's—10,000-Y. insulation—P/A-3 =0 . oo e 900
PA-121"-5NCT. 20 amps tor 2-872 s=—10/000 V., insulation—PA3 e FR00
PA-122 75 Y.C.T. at 6.5 amps tor 2-800 s, RK-18's, 825's, 210's. 5000 Velt  insulation—PA-3 .o, 11,00
PA-123 2.7/, V.C.T. 6.5 amp windings for 800's, RK-18's, 825's, 210's—5000 V. insulation—PA-3 ... ... 1450
PA-124 10 V.C.T. 7amps for 2-203 A's, 242 A's, 211's, 845's, 852's, 860's, 217 C's. 10,000 V. insulation—

PA-126 2-14 V.CT. 12,5 amp windings tapped at || or |0 volts. 5000 V. insulation—for 04 A's, 49's,

PA121 2}/, V.CT. ot 10 amps. 10000 volt insultion, 2-10 V.CT. 3.5 amp windings. 5000 V. insulation—
ER=29 - Scconclaries. W2l INLC T 06 A 2l 6N il b ATE R C S SEA PN 2 6.25
PA-30 Secondaries. 2!/ V.C.T. 5 A., 75 V.CT. 28 A.. 115 Y.CT. 25 A. PA2 ... e D.1D
PA-31 . Secotidanies: 2L5 VoG 5 A5 V.CT. 3 AT VCT 210 AL SRA2 - e 6,75
FA-32 Seeondaries a5 VCT. 3 A5 NG 3 A 5 N e A N e . B.T5
B33 Secondaries ™5 ViC.T.53 ALl N E T 25 A C o B RS PA D 6.75

NOTE: Types PA-29, 30, 31, 32, 33 are insulated for 2000 volts. Primaries designed only for |15 volts A.C., 50/60 cycles.
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CLASS B OUTPUT TRANSFORMERS
Type Primary Impedance - Will Match Sec. Impedance Price Case
| 10,000 ohms
10,000 ohms plate to plate. Class B 49's, 53's, 79's, 89's. .
Fa0 6000 ohms plate to plate. 6000 ohms 29, 30D ohims, L B
Class B 46's, 59's. .
PA-60 6000 ohms plate to plate. Class B 203's. 3000, 2500 ohms. 30.00 PA-5
10,000 ohms plate to plate Class B 8308B's. :
PA-62 5000 olimer sl ateliec plate, Cloce b 703C 10,000, 2500 ohms. 32.50 PA-5
PA-70 8000 ohms plate to plate. A prime 2A5's, 42's. 5000, 3500 ohms. 7.00 PA-2
PA-71 6000 ohms plate to plate. Class B 4b6's, 59's. 14,000, 3500 ohms. 7.00 PA-2
PA-80 12,500 ohms plate to plate. Class B 800's, RKI8's, 825's. [5000, 3000 ochms. 20.00 PA-4
F | 12,500 ohms
] 12,500 ohms plate to plate Class B 800%, RK [8's, 825's. £ E
e 8000 ohms plate to plate. 8000 ohms £i000.2000 Cthms' i i 5y
; Class B 242A's, 21 |E's. l »
PA-83 8000 ohms plate to plate. Class B 210's, 830's, 841's. 18,000, 4500 ohms. 12.50 PA-3
6000 ohms
Class B 4b6's, 59's. .
: 6000 ohms plate to plate and i ! i o ' :
PA-201 3500 ohms. plate to' plate, A prime 45's self bias. 5000, 3500 ohms. 7.00 PA-2
3500 ohms
A prime 45's fixed bias.
3000 ohms
Four 46's or 59's in class B.
3000 ohms plate to plate and : : e
PA-401 1750 ohms pate o plate. Four 45's A prime sef bias:  [5000, 3500 ohms. 12.50 PA-3
1750 ohms
5 Four 45's A prime fixed bias.
I I 6000 ohms
6000 ohms plate to plate and Class B 203's, ;
PA-84 3500 ohms plate to plate. 3500 ohms 6500, 5000, 3500 ohms. 32.50 ks
A prime 845's,
CLASS B INPUT SWINGING CHOKES*
Maximum DC Ohmic
Type Swinging Action Current Range Oper. Yoltage Resistance List Price Case
PA-101 5 to 25 henrys. |5 to 150 MA 450 115 $5.00 PA-2
PA-103 5 to 25 henrys. 20 to 200 MA 600 I 10 8.00 PA-3
PA-105 6 to 30 henrys 25 to 250 MA 1300 Q0 12.00 PA-4
PA-107 20 to 100 henrys 25 MA to 250 MA 2600 240 20.00 PA-5
PA-109 5 to 25 henrys 75 to 500 MA 1300 60 20.00 PA-5
PA-IC 5 to 25 hr.lénrys 100 to 1000 MA 4000 : 50 35.00 uTsS
TRAP RESONANT SMOOTHING CHOKES*
- Smoothing Chokes have an off center tap for hum bucking arrangements.
Type Inductance DC Output Ohmic Resistance List Price Case
PA-100 8 henrys 150 MA 15 $5.00 PA-2
PA-102 10 henrys 200 MA | 10 8.00 PA-3
PA-104 12 henrys 250 MA 90 12.00 PA-4
PA-106 35 henrys 250 MA 240 20.00 PA-5
PA-108 10 henrys 500 MA : 60 20.00 PA-5
PA-IS 10 henrys 1000 MA 50 35.00 UTS
" Test voltage is twice maximum peak voltage plus 1000 volts.
. MODULATION CHOKES _
Type Inductance D.C. Output Ohmic Resistance List Price Case
150 30 Henrys 125 MA 550 12.50 PA-3
I5] 30 Flenrys 200 MA 425 20.00 PA-5
152 30 Henrys 400 MA 300 32.50 PA-5
PLATE TRANSFORMERS
Primary 105, 115, 220, 230 volts A.C. 50/60 cycles
Test voltage is twice maximum peak voltage plus 1000 volts
PA-110 515 or 625 each side of center at 200 MA. PA-3 e e $10.00
PA-111 750 or 900 each side of center at 250 MA. PA-4 e s e s v SRR e 1 8100
PA-112 1250 or 1400 each side of center at 400 MA. PAS . 7 sl De IS S <3500
PA-113 1600 or 2000 each side of center at 400 MA. PA.& 57.50
PA-114 2500 or 3000 each side of center at 500 MA. UTS case 76.00
PA-115 C bias plate transformer for class B 203A's, 830B's, 800's or 210's using one or two 82 rectifiers.
PA-116 1250 or 1400 each side of center at 200 MA. PA.5 25.00
PA-117 3500 or 3000 each side of center at | Sl Rt VTS S R S e e RS s B e S T 115.00
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S mE, S b TOR SR DS 5 CREBLTEE ffd.  ° 25
f~ B Pt HEo
I—I[,,..g
2034, 211E, PA-60or
242A ........1.000 400MA 2,500W PA-62 225 46 203A's 1,000 38  6,000W  PA-54- 3.2:1 .2A3's +8
852's, 860’s ....2,000 200MA 10,000W PA-62 225 46 203's 1,000 38 6,000 PA-54 3.2: 2A3’s +8
203A ............1,000 400MA 2,500 PA-62 180 45 830B's 1,000 33 10,000W PA-57 2o 2A%s +7
852 ................2,0000.  100MA * 20,0008 PA-82 100 42 800's 1,000 55 12,500W PA-57 2:1 " 2A3's +7
800's, RK-18’s %
Single 1,000 200MA 5,000 PA-82 140 43 242A’s 1,000 60 8,000 PA-53 2.5'1 42's APrime —6
2034, 211,
Al B s S 1,000 200MA 5.0000° PA-82 100 42 211E's 1,000 100 8,000 PA-53 2.5:1 42's APrime —6
Single 203A, PA-80or

211, 242A...1,000 200MA  5,000W PA-82 100 42 800's 1.000. 55 12,500W JPA-53 2.5:1 42's APrime —7
210's,830'ssingle

203A, 211.... 630 140MA 4,500W PA-83 50 39 210's 600 66 8,000W PA-53 2.5:1 42's APrime —7
210’s, 830's..... 500 110MA 4,500W PA-83 30 37 210’s 500 52 8,000W PA-53 2.5:1 45's 0
46's
65 .. 400 115SMA  3,500W PA-20 23 36 59's 400 0 6,000W PA-S1  3:1 Singles9 —3
* 46's .
2M0's ... 400 CIB0NMA SRS OO RAS2D: L 280 2605508 400 0 6,000 PA-51 3:1 Single 59 —3

Single . 46'’s
800, 825 ...... 800 S7TMA 14000W PA-71 23 36 59's 400 O 6,0000W PA-51 3:1 Single59 —3
42's A
46s o T AS0E DD 3,500 PA-70 18 35 Prime 350 35 - 8,000W PA-58 1.6:1 Single42 g

The rectifier schematic illustrated is typical of the single phase full wave
= circuit most popular for transmitting plate supplies,

The first choke is of the saturated type and the second has a tap for trap
resonant filtering. The overall regulation of the grouped components shown
is excellent for class B applications. The ripple voltage ranges from 1/10% to

2/10% depending upon load. The bleeder resistor R should throw away
10% of the total plate current. In other words RB equals Epc/Ipc x 10.

PLATE TRANSFORMER  FILAMENT TRANSFORMER

T-1 T-2 LI L2

D.C. D.C. Rectifier Volts PN e T
Voltage MA  Tube. Each Side Amps Type No. Volts Amps Type No. Henrys Type No. Henrys TypeNo. CI C2 C3
400 200 83 515 or 2 PA-110 5 3 PA-26 5-25 PA-103 |10 PA-102 4 I 4
500 200 83 525 PA-110 5 3 PA-26 | 5-25 PA-103 10 PA-102 4 I 4
600 250 66 750 28 SR pA Al 10 PA-34 6-30 PA-105 12 PA-104 2 . S
730 | 250 66 900 25 PA-111 215 10 PA-34 6-30 PA-105 |2 PA-104 2 I 2
1050 200 66 1250 2 PANIE 2 10 PA-34 6-30 PA-105 12 PA-104 2 | 2
1190 200 66 1400 2 PA-116 21/5 10 PA-34 6-30 PA-105 |2 PA-104 2 | 2
1050 400 66 1250 4 PA-112 21/ 10 PA-34 5-25 PA-109 |10 PA-108 2 [ 2
| 190 400 66 1400 4 PA-112 2'/5 |10 PA-34 5-25 PA-109 10 PA-108 2 | 2
1370 400 b6 . 1600 4 PA-113 21/5 10 PA-34 5-25 PA-109 10 PA-108 2 | 2
1 720 400 66 2000 4 PA-113 21/5 10 PA-34 5-25 PA-109 10 PA-108 2 [ 2
2160 500 66 2500 a5 PA-114 21/5 10 PA-120 5-25 PA-109 10 PA-108 2 I 2
2620 500 66 3000 e PA-114 21/ 10 PA-120 5-25 PA-109 10 PA-108 2 I 2
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The Public Address series of audio, filter and “power

units described below are designed to satisfy the demana
for a popular priced quality line having the many exclusive
and Universal features associated with UTC products. Al
cases are finished in a black eggshell enamel to suit exact-
ing commercial requirements as to appearance. Each trans-

e R

former may be fastened to chassis or rack panel with lugs

either at top or bottom. The housings are physically sym-
metrical and similar in construction and when grouped in PA2 2.7/16x3-7/8

finished equipment present a thoroughly professional ap- PA-3 21715 45118 PA3 3% ATk o A
pearance.
INPUT TRANSFORMERS, CLASS A
PA-I31 " Transformar frem | plate tos I grid. 5 3l dmationniPaal e L ol ol s e $4.50
PA-132° From | plate to 2 drids." 2:l'ratio each side. *Splittsee. #PA I . O . 5.00
PA-133 From 2 plates to 2 grids. 1.75 ratio each side. Primary and secondary each in two sections. PA-1 ... 6.00
PAL233 - From: 2-50 blatesito 4B0A primergrias Al et L e e s e e 6.00
PAS134 . 500,200 -or’ 50 obinvlins tetsingle grid. S irAal S o e e 6.50
PA-135°500, 200 0r 50 chailine to pushepulligridsPAcle e = = o 0t e R 7.50
PA-136 Single plate or pickup and carbon mike or low impedance pickup to one or two grids. PA-1 ... 7.50
PA-142. ‘Ribbon-velocity: mike:to-ehne oritworgridss = Raellc 0 0 0 e e 6.50
PA-143< Ribboh velogity: mike ito; 500,200 or 50schmiline, RNl e e o e 6.50
MIXING, MATCHING TRANSFORMERS
PA-137 Mixing 500, 200, or 50 ohm line to 500, 200 or 50 ohm line. PA-l . . RS SR $5.50
PA-138 Audio line matching. Will handle 20 watts audio power. Input 500 or 200 ohm line, Output 16,
8.5, 3and §.5ohms. "PA-2 Rl o s ) R e S Sl Ll U 7.50
PA-139 Audio line matching. Will handle 30 watts audio power. Input 500 or 200 chm line. Output 16, 8, .
B I iahims P e e 12.50
CLASS A OUTPUT TRANSFORMERS
PA-140. From a triede platelike 864,27, 124, 55, 30 t6°500,°200 07 5O, ONMS. . .-iiimrmiiiins st oo $6.50
PA-141 From push pull triode plates like 864's, 27's, I12A's 30's to 500, 200 or 50 ohms. ... 7.50
REACTORS |
PA-40 Filter choks. 12 henrys. Max. D.C. 200 MA. Resistance 110 chms. PA-2 o . $4.50
PA-41  Class B input filter choke for 46, 53, and 59 tubes. Max. D.C. 200 MA. Resistance 100 ohms. PA-2 4.50
PA-43  Filter choke. 15 henrys. Max. D.C. 165 MA. Resistance 375 ohms. PA-2 oo 4.50
PA-44  Filter choke. 30 henrys. Max. D.C. 100 MA. Resistance 376:ohms. PA-2 o (o 4.00
PA-45 Parallel feed audio choke, 250 henrys. Max. D.C. I5MA. Resistance 4500 ohms. PA-I ... 4,50
PA-46 Center tapped audio choke for P.P. 245, 59, 2A3 and 250 tubes. Over all inductance 50 henrys.
Mok DL€ 125 MIAS Resistance 725 ohltic s PA2 oot s e e BIB0
PA-47 Center tapped audio choke for P.P. connection. Overall inductance 300 henrys. Max. D.C. 10 MA.
Resictanee @150 ohme. BRI o s e e 5.50
POWER and FILAMENT TRANSFORMERS
PA-21 Plate transformer for single 45, 47, 59 or class B 79 tubes. Primary 115 V. A.C. 60 cycles.;
Secondaries: 300-0-300 at 75 MA; 21/, V.C.T. 3 A., 6.3 V.C.T. 2.5 A, 215 N.CT. 6 A. FA-3 ! $8.00
PA-22 Plate transformer for push pull 45, 59, 47, 2A3 tubes, or class B 53's. Pri. 115 V. A.C. 60 cycles.
Secondaries: 400-0-400 at 125 MA; 2I/, V.CT. 5 A, 2!/, V.CT. 10 A, 5 V.CT.3 A. PA-3 ____. 10.00
PA-23 Plate transformer for class B 46 or 59 tubes. Primary 115 V. A.C. 60 cycles. Secondaries: 570-0-570
at [50MIA- 2L N ETisS Bl REE [ g A BN 3 A PAS . o 1200
PA-24 Plate transformer for push pull 250 tubes and tuner. Primary 115 V. A.C. 60 cycles. Secondaries:
600-0-600 150 MA; 21/, V.C.T. 10 A., 7/, V.C.T. 2.5 A., 7!/, tapped at 5 V. 3 A, 5 V.C.T. 3 A. Pa-3.. 13.50
PA-426 Plate transformer for class B 6A6 and A prime 42 tubes. Pri. 115 V.A.C. 60 cycles. Secondaries 400-
0400 aFIEMA 2L VC B ATE I T e A B RCT 3 A PAS. .ot i 10.00
PA-445 Plate transformer for parallel push pull 45 A prime tubes. Pri. 115 V.A.C. 60 cycles. Secondaries 400-0-
400 at 200 MA; 214 V.C.T. 6 A.; 21/5 Y.CT. 10 A., 5 Y.CT.3 A, PA-3..cciiiiiiiiiiiis i 12.50
PAOE Cocondory I BE G F 0 ampeePic i S 0 S e e 480
PAD6 Secondamy B G Bamn PRGN e 0 R e 450
PADY Seconcanyae NEH S mpRRATIEe Te n 450
PA28 Secondary, IO NCE S amps. Al o e o . 450

Mounting Dimensions OVERALL DIMENSIONS

L Wt o H
PA-l 1-15/16x2-7/16 PA-1  2l/5 3 .

PAR . 3L0/16 43

Sl e
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PA SERIES OF CLASS A AND CLASS B OUTPUT TRANSFORMERS

Type Primary Impedance Will Match Secondary Impedance Case & Price
Class A, in push pull: 250's, 245's, PA.2
PA-15 8000 ohms plate to plate. 43's. 500, 200, 16, 8, 5, 3, 1.5 ohms. 7.00
Single: 211, 843, 842, 205D, 48. '
For 5000 ohms
In push pull: self bias 2A3's, W.E.
275As.
PA-16 5000 ohms plate to plate or 3000 Single: 59 triode or 7I1A. 500, 200, |6, 8, 5, 3, .5 ohms. o
ohms plate to plate. Eor 2000 ohme 7.00
- In push pull: Fixed bias 2A3s,
single W.E. 52A.
For 2500 ohms
Four 2A3's in push pull parallel
2500 ohms plate to plate or 1500 | selt bias. PA-3
: PA-17 Shme Elate ko plate. For 1500 1ohm5 500, 200, 16, 8, 5, 3, 1.5 ohms. g
Four 2A3's in push pull parallel ; :
fixed bias.
i ' PRS-
PA-18 4000 ohms plate to P]?te- Four 250's in push pull parallel. 500, 200, ‘16, 8, 5, 3, 1.5 ohms. 10.00
For 10000 ohms
Class A push pull 59 triodes, 71A's,
2Bb's, single 210, 41, 268A, 2A3.
10,000 ohms plate to plate or 6000 Cl:ass B posiepiliE s 0 s T PA-2
Bkono 89's. 500, 200, 16, 8, 5, 3, 1.5 ohms.
ohms plate to plate. Eor. 6000 chms. . 7.00
Class A push pull 52A's, single 31,
46, 59 pentode.
Class B push pull 46's, 59's.
X Class A push pull 48 triodes or PA2
PA-48 4000 ohms plate to plate. Sonbodos 500, 200, 16, 8, 5, 3, 1.5 ohms. 7.00
For 20,000 ohms
Push pull 210's.
i A0 b S Rite e | PIate ol ea 00D ohae 500, 200, 16, 8, 5, 3, 1.5 ohms. ok
14,000 ohms plate to plate. Push pull 47's, 2A5's, 42's used as 7.00
pentodes.
For 6000 ohms
Class A prime 45's self bias.
£000 ohms plate to plate and 3500 | Class B 46's and 59's. Class A | | PA-2
PA-245 ohms plate to plate. WE 252 A's. S R A R 7.00
For 3500 ohms
Class A prime 45's fixed bias.
For 3000 ohms
Four 45's in push pull parallel A
prime self bias.
Four WE 252A's in push pull par-
PA.445 3000 ohms plate to plate and 1750 | allel class A. . PA-3
* zZ Ohms plafe 'h:' pIﬂ+E. FDUr 46l5 or 5915 .H‘I pUSh pUH par' 500' 200' |5’ 8* 5| 3' ]5 Oth. lz 50
allel class B. '
For 1750 ohms
Four 45's in push pull parallel A
prime fixed bias.
' PA-448 2000 ohms plate to plate. Class A push pull paralle| 48's. 500, 200, 15, 8, 5, 3, 1.5 chms. :}?Dl:}
’ . 1 1 For 6000 ohms
6000 ohms plate to plate and 3500 | Class B 203's. PA-5
EAcl20 ohms plate to plate. For 3500 ohms 500, 200, 15, 8, 5, 3, 1.5 ohms. 32.50

A prime 845's,

=

See pages 19 and 20 for schematic layouts using Public Address

audio, filter and power components.
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Upon examination of the schematic layouts which follow, it will be found that a number of import-
ant and exclusive UTC circuit improvements have been incorporated.

In a large number of circuits a fixed C bias supply has been provided for the output tubes. As is
well known, the normal output of an amplifier reproducing speech or music is not a continuous uniform
value but a succession of valleys and peaks. These peak conditions will in many cases drive the grids of
the output tubes positive. Naturally when this occurs, there is a tendency both for grid current and
plate current variation. These effects tend to introduce strong harmonics into the output. In.a self
biased amplifier, the plate current flows through the bias resistor and any variation of plate current
causes a variation in the bias voltage of the tube, which is further amplified by the tube itself. Fixed
bias eliminates this effect entirely, and consequently allows higher power outputs to be obtained from a
given pair of tubes. The distortion due to the flow of grid current in the input circuits is kept to a

low value in UTC transformers inasmuch as a low DC resistance is incorporated in the windings of the
input transformers.

— A9
o

;0

i
[

T—1 -'"'..l"l.é"b"'

I?

Figure 3

The use of fixed C bias also makes possible the operation of the power tubes in an.overbiased condition. If the bias is increased
about 20 percent above the normal rated tube value, it will be found that the plate current variation will be large even before positive
values of grid voltage are reached. With fixed bias, no grid distortion is effected because of this plate current variation. Also a large

increase in power output is made available. This feature is particularly valuable with 2A3 tubes, but is applicable as well to the tubes
used in the other circuits shown with fixed C bias.

Another circuit feature that will be noted is the wide use of push pull stages. The additional quality improvements resulting from
push pull readily explain this. Push pull allows the cancellation of even order harmonics, and also of plate supply and filament supply hum.
However, it is often difficult to perfectly match tubes for full cancellation. To offset this, a number of the fixed C bias circuits show

a 2 arm potentiometer as the bias voltage resistor. These arms allow individual adjustment of the tube bias so that through the use of
a plate current milliameter the tubes may be perfectly balanced.

It is essential for high quality that all circuits in an audio amplifier be properly matched. This is difficult to do in the output stage
of class B tubes working to a speaker load. The plate load of class B tubes is quite critical in value and is readily matched if working into
an RF stage which is practically non-inductive and constant in value. However, a speaker load is inductive and consequently varies in
impedance with the frequency of the signal, as for example, a speaker system which is 500 ohms at 1000 cycles might show an impedance
of 5000 ohms at 10,000 cycles. To compensate for this, an equalizing network should be used, as illustrated in Fig. 3. For 46 or 59

tubes, R= 3000 ohms and C= .08 mfd. For 19, 53, or 79 tubes R= 5000 ohms and C— 05 mid. For 49, 89, or 203A tubes,
R= 6000 ohms and C= .04 mfd.

ATTENUATION NETWORK DATA It is often necessary to couple two sources of input, such

2A - 2A A A as a tuner and microphone, to an amplifier. To properly do
this and still obtain full efficiency from the amplifier gain
= : B ; control, some attenuation should be available at one of the
sources. This is readily done with an attenuator based on

T PaD H PapD DOUBLE TT PAD

NOTE 2. (LINE IMPEDANCE) =500 OHMS;  J = 11513 the illustrated chart. The data shown has been computed to
great accuracy, and is suitable for use in making attenuators

ATTENY for laboratory or professional applications. Obyviously, a
group of fixed attenuator units can be made into a variable
HOGER pad. For example, a 10 DB T type network would use
% égf}g gi‘_}gg Eggg ngig 2 series resistors of 260 ohms each and one shunt resistor of
3 4318 13480 8.635 28950 approximately 350 ohms.
4 5.758 10850 = 11.52 21710 L) ' |
5 7.193  8685. 14.40 17380 For a line impedance other than 500 ohms multiply all
.? ?g%g g%g %EE?; %gigg resistor value by Z/500 where Zx is the impedance desired.
8 1151 5421. 2306 10870
a3 1295 4818. 25.95 9656. LS-30 PA-137
1.0 14.38 4333, 2885 8690.
2.0 28.65 2152.  58.08 4364. g TR s il
3.0 42.75  1420. 88.08 2925. D X ot LT
4.0 56.58 1049.  119.3 2209. v
5.0 70.03 8224 1520 1785. 0o
6.0 83.08 669.4  186.8 1505.
7.0 95.65 558.0  224.0 1308. e R
8.0 107.7 473.1 2643 1162. e .
9.0 119.1 405.9 308.0 1050. o — PAD
10.0 1299 = 3513 355.8 962.5 T w i =
15 1745 1836  680.8 756.3 o2 = A
20 2045 101.0  1238. 611.2 “ e PAD 3
25 2235 56.40 2216, 559.5 #
30 2347 31.65 3949 532.7 :
35 2413 17.79 7027, 518.0 . Lst30 Ay S >
40 2451 10, 10. g ) on 3
45 2472 5624 22230 505.7 55 L >
50 2485 3163 39530 503.2 5 50
55 2492 1.775 70300 501.8 59
60 249.5 1.0 125000 501.0 =5 ‘
65 249.8 5623 222300 500.5
70 2498 3163 395400 500.4 LS-31 PA-143 o
75 249.9 177 7 :
&0 249.9 10 1250000  500.1 Ea BT Lot
85 250.0 .05620 2223000 500.1 Sac W
90 250.0 .03161 3954000 500.0 az = | o
95 250.0 .01879 7027000 500.0 3 *
100 250.0 .010 12500000  500.0

— Four position series mixer




output available is 60 watts.

=

LS-93
r _______ [ |
1
1000007
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Z-1DOoovY - 1000V | Z- 1000V
£ e

Class B 210 output power stage for voice coil or R.F. connection.

s

45V

It graphite or carbon plate power tubes are used, maximum power
Fixed C bias is used with separate bias adjustment to balance plate current of output tubes.

S00 48’s
EES
PA-133 A AT PA-52 PA-448
— g AVAVAVAV S
<3
= 7F—
) 5‘
1
XEEERE 1QW ‘
= =
VAVAVAYA
M\.—"‘-—/
g
: - 237
It is normally difficult to AN
obtain high power output 50 W
from an amplifier designed S0
to work with the low plate =4
voltage available from a W =S
DC line. However in the 0 W
amplifier shown above,
fixed battery bias is used —— — *
on the output tubes and ° mm 200 V S mpm 200V 5 wmpm 200 V
they are driven A prime.
This amplifier will deliver
|5 watts of audio normally . i - °
and 22 watts peak power. —J_: =
The overall gain is 88 DB. i
6C6 6C6
PA-I34 -5 400V PA-(3] PA-13l
~
S
g
—
= | mfw == 5000w |
Imfd ) —
4ooy 82
‘f -325 +azs +350
= = PA-44 PA-41

The 6A6 tube lends itself very well to PA work, particularly for mobile use.

be either battery or A.C. operated. 6 Volt tubes are used throughout. The gain of approximately 100 DB makes this amplifier suitable

+3a8

=825 4

for use with some of the new low level microphones and pickups.

The amplifier shown will deliver 12 watts of audio. It can
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The amplifier shown is the ideal high fidelity 100 watt amplifier for PA 82 o
use. With the proper output transformer this system is suitable for use as
’ge udio modulator for a broadcast transmitter. The gain of this system is
(BDB. The A prime circuit delivers 100 watts at 59, distortion. The
frequency response is uniform for 40 to 10,000 cycles. Hum and noise level
is approximately 70 DB below maximum output. .“'_%
PA-134 ) feSnarid g PA-18
T A e T oA B s i | T T e R _:
i L 1
: £
| i 3
I s =
===
i sier __ Pafal
ﬁ'!rlf g Ai-WVE: :i E I!
J. & JISTS I NP 5 1 S _, & & _IL‘ """"""""" 5
=
3 stage 53 Class B power amplifier. Output stage may be connected to voice coils or R.F. stage.
[==]  a » =
LS-10 PA-134 L‘:'”\ Ls-94] Pa-aa[”} _' 5-61 pag KD L5-72  PA-2:
i sn L T ==t (R g oy
=Ml |2 | = =mes
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3 stage 59 Class B power amplifier.
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L5-90 PA-44 LS-97 Pa- 4l

Output stage may be connected to voice coils or R.F. stage.
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The triple push pull fixed bias 2A3 amplifier circuit shown below will satisfy
the most discriminating Broadcast stations and audio laboratories. The undistorted
class A output is |5 watts, the gain is 80 DB. The amplifier is uniform in response
from 30 to 12,000 cycles. A trap reasonant rectifier filter is used for highest
filtering efficiency, audio and power sections are mounted on separate drilled,
heavy gauge metal decks. All LS audio filter and power components fully
shieclded and doubly sealed against adverse climatic conditions. List price of
complete transformer kit $152.50 [includes drilled decks and perforated pro-
tective covers—all transformers mounted at factory at no extra cost] 409 dis-

count or net price of $91.50 to Universities, Broadcast Stations or dealers. '
Purchase through your local U.T.C. distributor.

2A3 Power Supply

2A3 Audio Amplifier

TSoQ

seoo =]
1350 Tw e Y —[
" I a.m
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LS-94 4
r---‘ﬂ—"---:
1 I
000
i
: :
| e P
| | =%
e - i o |
Bz
o
E | e g e 2] s DR e N =
S e | e T 2A3 amplifier and power supply
o= T00Y | = Sy 1= B v
e R with perforated protective covers
oo
; I~ fully mounted.
'—H.'l.-’ L - - s e 8 -
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OUTPUT

The above amplifier is the ideal unit for Public Address work Through the use of four inexpensive type 45 tubes operated A
prime in the output, maximum economy is obtained in both initial cost, tube replacement, and operation.
perfectly matched transformers a power output of 38 watts is made available.
matching of the output tube plate currents.
gain of this amplifier is 90 DB.

By employing fixed bias and
The adjustable bias potentiometers allow perfect
This has a considerable bearing on the magnitude of harmonic distortion. The overall

List price of complete transformer kit $77.25 (includes stamped chassis and perforated cover—all transformers mounted on chassis

at factory at no extra cost). Regular 409, discount or net price of $46.35 to Universities, Broadcast stations or dealers.

Purchase through
your local U.T.C. distributor.

2 PA-133 =
Pﬂ‘i35 [:_ =

T S S |

- R e
= 5 e e

=

= S| E =

— e = = _ —fR 0

e I e e 2
— o T = — | —0

s - s
D’% e e e |

30000 w-5W
A7 M . B

—_ R-400v : = PAr=22

The 45 A prime circuit shown above will appeal to the public address specialist. All the latest amplifier refinements are incorporated:
push pull operation throughout, adjustable bias control for the output power stage, stable fixed C bias for output stage. A maximum

output of 19 watts is available and the overall gain is 80 DB. List price of complete transformer kit $62.25 (includes stamped chassis
and protective perforated cover—all transformers mounted on chassis at factory at no extra cost).

$37.35 to Universities, Broadcast stations or dealers. Purchase through your local U.T.C. distributor.

Regular 409, discount or net price of
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PA-134 TRIODE PpA-134
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g 2-400v
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7000 =
PA=-45

+350 -490

The above amplifier circuit employs the 42's in A prime to deliver an output of 18 watts for PA or RF applications. Six volt beater tubes

are used in the audio section. Fixed C bias is used for the driver and output stages.
heavy gauge drilled decks.

The audio and power sections mounted on separate
List price of complete transformer kit $62.50 [incudes drilled decks and perforated protective covers—all

transformers mounted at factory at no extra cost] 409, discount or net price of $37.50 to Universities, Broadcast stations. dealers. Purchase
through your local UTC distributor.

.25 Mfd.
300 V.

30,000 Ohms
1 Watt

50,000 Ohms
{ Watt

j 6C6 .25 Mfd. 6C6
300V,
*‘\. XX
25 M#Ad. 4 : 1300 & 125 MFd.
E ik hiaadid Pt i§
4
= .5 MFd., 300 u—-$
LS-180
84
LS=94. | S=94

+200V. &—< 500 > 000 >~ 000 = T00 >

A smfd. | 18 mAd.
= 500V. == 500V *-'H
.I. 18 Mfd.
v 500 V.

@
6.3V. r%.,
®-

%
E

+

40 Ohms

The 6Cé pre-amplifier circuit shown above is particularly adapted
for use with Crystal, Ribbon and Yoice Coil microphones. The audio
section may be used separately for battery operation or with its highly
filtered power supply from an AC source. The response is linear from
30 to 12,000 cycles. The gain is 58 DB and power output plus 7B. List
price of complete transformer kit, audio and power $81.00 [includes
drilled audio and power decks—all transformers mounted at factory at
no extra cost] 409, discount, or net price of $48.60 to Universities,

Broadcast stations, dealers.

tributor.

Purchase through your local UTC dis-
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DECIBEL DATA
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To set up a standard of electrical energy comparison, the use of the decibel has been based on a reference level of 0DB at a
power level of .006 watts. In other words, energy levels greater than .006 watts are +— DB compared to reference level and energy
levels less than .006 watts are — DB compared to reference level.

The chart above indicates power level in watts against DB as compared to .006 watts reference level. The DB equivalent of cny
specific value of audio power can be immediately determined. This chart can also be used for determining DB gain or loss if the two
powers are known., The DB equivalent of these powers can immediately be located on the chart. Subtracting these DB equivalents {alge-
braically) we obtain the gain or loss in DB. For example, let us consider an amplifier which requires | volt at 500 ohms input to drive *he

E- |

output to 12 watts. The power input equals — or — .002 watts.

500

The DB equivalents for input and output powers are then seen to be approximately — 5 DB and + 33 DB respectively. The overall
gain is then 33 — (5) or a total of 38 DB.

The table below is intended for the conversion of power or voltage ratios to DB. If voltage ratios are used, it is necessary that the
same impedance apply to both voltage measurements. The lesser. value of power or voltage should be taken as the numerator of the ratio
so that the ratio itself will be less than unity. Whether the DB value obtained is a gain or loss is naturally governed by whether the output
power or voltage is greater than the input or less. Current ratios are naturally the same as voltage ratios. If the loss or gain is greater
than 20 DB, the following additional step must be taken:

For voltage ratios, move the decimal point one point right for each 20 DB; in other words, if we have a ratio of .00041, move point
3 figures to the right, making .41 and add 60 DB to the DB equivalent of .41 (7.74 DB). This gives us a total of 67.74 DB. F

For power ratios, the same method applies, except that the decimal point is moved one figure to the right for each 10 DB.

| 2 P2 l 2 PE | & P2
DB = = DB = = DB Lo
} P, E P, ] P,

0 1.00 1.00 2.36 g6 578 5.35 54 292
18 98 96 2.62 74 548 5.68 Bk 0y
35 96 922 2.85 72 -4 518 6.02 50 - 28
54 94 884 3.10 70 49 6.94 45 203
72 92 846 - 3.35 68 462 7.96 40 7 b
92 90 8 3.61 66 435 9.12 350 7

.11 .88 774 3.88 b4 A4l 10.5 .30 .09
131 86 74 4.15 62 384 12.0 25751063
151 84 706 4.44 60 36 14.0 20 .04
1.72 82 672 4.73 58 336 16.5 JB- 023
1.94 .80 .64 5.04 56 314 20.0 .10 0l
2.16 78 608
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Two stage battery microphone or photo electric cell pre-amplifier using 864 tubes.
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Push pull parallel 2A3 output power stage with fixed C bias and separate bias adjustment to balance plate current of output tubes. Shunt
resonant rectifier filter used for highest filtering efficiency.
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Class B 203 output stage. If graphite or carbon plate power tubes are used the maximum power output available is 200 watts. Fixed C
bias is used with separate bias adjustment to balance plate current of output tubes.
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Class B 800, 100 watt output stage for transmitter applications. Fixed C bias is used for Class B 800's.
ment controls for each 800 tube.
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Class B 203A, 225 watt output stage for transmitter applications. Fixed C bias is used for Class B 203A's. Note the individual bias adjust-
ment controls for each 203A tube.
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Class A 845 output power stage. Fixed C bias is used with separate bias adjustment, to balance plate current of output tubes. Shunt
resonant rectifier used for highest filtering efficiency. If utilized to drive Class B 204 power stage, substitute LS-48 for LS-64 output unit.
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The construction and use of this chart is as follows:

The sloping lines from lower left to upper right represent inductances and those from lower right to upper left, capacitances. The
main divisions are subdivided on a logarithmic scale, each line being an even multiple of the first. For example, the light line imme-
diately following the dark | Henry line represents two times | Henry; the next line represents 3 Henrys; etc. It should be noted that
when interpolating between minor divisions, the same logarithmic gradation should be used as in the major divisions. To obtain the
reactance or admittance of a capacitance or inductance, the sloping line should be followed to the point where it intersects with the
vertical line corresponding to the frequency at which the value is desired. The horizontal line which corresponds with this intersection
when carried to the left gives the value of reactance or admittance. In a similar manner, if reactance and frequency are knpwn, the
inductance or capacitance can be determined by a reverse process.

EXAMPLE TO DETERMINE REACTANCES.

To find the reactance of a coil having an inductance of | Henry at a frequency of 1000 cycles, we follow the slanting | Henry
line until it meets the vertical 1000 cycle line. At the point of intersection, a horizontal line to the left edge of the chart indicates a
reactance of 6200 ohms. Similarly, the sloping .I mfd. line can be followed to the point where it intersects with the vertical 1000 cycle
line and a horizontal line from the point of intersection to the left side of the chart indicates a reactance of 1600 ohms.

EXAMPLE TO DETERMINE RESONANCE.

To determine the point of resonance, let us consider the values of inductance and capacitance chosen in the previous example.
We follow the sloping | Henry line to the point where it intersects with the .1 mfd. line. The vertical line through the point of inter-
section indicates a resonance frequency of 500 cycles.

EXAMPLE OF PARALLEL CIRCUIT CALCULATIONS.
- The mho scale is primarily useful in the solution of parallel circuits. Consider an inductance of | Henry in parallel with .| mfd.
< at 1000 cycles. The admittance of | Henry is found by the chart to be 161 micromhos at 1000 cycles, and the admittance of a .1 mfd.
condenser 625 micromhos at the same frequency. In adding admittances of inductances in parallel or condensers in parallel, the admit-
tances are simply added without regard to sign. However, the sign of capacitance and inductance are opposite when used in parallel.
Therefore, in this example, the total admittance is 161 minus 625, or minus 464 micromhos. Glancing at the left side of the chart,
this is found to correspond to 2160 ohms, which is the total reactance of the combination.
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