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UTC takes great pride in the fact that most of the modern developments in
quality audio transformers have been perfected by its engineering staff. Among these
developments are included the high permeability cast shield — the true hum balanc-
ing coil structure — the balanced variable impedance line which permits high fidelity
response on every tap of a universal unit — the reversible mounting facilities — the
separate ground terminal to assure positive connection to internal electrostatic
shielding — and numerous other developments on which patents are pending.

This same type of research and development is being done every day on special
units to fit specifications and problems of UTC's customers. The UTC research
laboratories and staff are at your disposal. We suggest you make use of them.

PRODUCTION

The most important factor in the maintenance of UTC's high standards of quality,
dependability and service, is the strong co-ordination between engineering and

production departments. Every step of production is checked by thorough engineering
AT THE LEFT tests from the receipt of raw material to the shipment of the finished product.
Tests on raw material include electrical test of magnet wire and sheet steel before

Points of interest at the UTC plant.
I. Tool and Model Shop completed units include check for shorted turns, inductance, ratio, breakdown, over-

use in production and chemical check on all paper and gummed products. Tests on

potential test, resistance, and on Linear Standard audio components complete fre-

2. Dies and JigS. quency run and hum pickup test.

3. Audio Amplifier Laboratory.

4. Filter Development Laboratory. SPECIAL UNITS

3 ngh Power Test Position. In addition to the items catalogued in this bulletin UTC manufactures a large

6. Vacuum Impregnation. number of special items designed to customers specifications. = Among users of

T Aeralies ATttt L ak : this service are such organizations as RCA, G. E., Western Electric, Bell Telephone
RALD PRSI BT AR I CLLPL Y. Labs.. ERPI, and other organizations of similar calibre. Due to flexible plant

8. Coil winding. facilities. deliveries on special units can be taken care of quickly and prices are low.

VATTPRD TRANSFORMEN CORMD.

72 SPRING STREET NEW YORK, N. Y.
'EXPORT DIVISION - 15 LAIGHT STREET, NEW YORK, N. Y.
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FOREWORD

Present day communications and broadcast develop-
ment is characterized by an ever increasing use of wide
range high fidelity equipment. The point has been reach-
ed where the sole factor governing the frequency re-
sponse of matching and amplification equipment is the
fidelity of the transformers used. It was this fact which
started the development project which culminated in the
oresent UTC Linear Standard audio transformer. Some
of the problems encountered and their solution are des-
cribed below. Not to make this description burdensome,
the technical matter has been simplified as greatly as
possible.

The object of this development was the production
of an ideal audio transformer line. Naturally, the first
step was the actual determination of the factors making
up an ideal transformer. These were readily enumerated
as follows:

(a) Uniform frequency response over the entire

audio range.

(b) Negligible wave form distortion.

(c) High efficiency.

(d) Thorough shielding; both magnetic and electro-

static.

(e) Positive reliability.

(f) Flexibility.

Before going further into the analysis of these
factors, it is desirable to actually consider the functions
of a transformer in audio circuits.

FUNDAMENTAL TRANSFORMER

Inherently a transformer is a device presenting a
means of transferring power from one circuit to another
without any direct connection between these circuits.

Electrical circuit of an ideal transformer,
with 100-percent efficiency.

In simple form, we illustrate in Fig. | an ideal transformer;
that is, a transformer having 100 percent efficiency. In
such a case the power delivered to the input will equal
the power taken from the secondary, or:

(1)

Vplp = Vsls
As is well known, the voltage ratio of a transformer is
directly proportional to the turns of the respective wind-

ing; that is,

2)

Vp Np
Vi N

combining (1) and (2), we obtain
3 Is Np
foo i Ny

From Ohm's law we know that

(4)
Vs = |s/s

we can substitute (2) and (3), obtaining

Ns IpNp
Vp — = Zs
Np Ns
Therefore
Vp (Np)?
_ =Zp = — s
Ip (Ns)°

This result indicates that the impedance ratio of a trans-
former is directly proportional o the square of the turns,
and is the base upon which all impedance matching is
done in audio transformers.

EQUIVALENT T NETWORK

Unfortunately, in practice, transformers which are
100 percent efficient are not obtainable. A physical
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Fig.2B

Fig. 2A illustrates a2 physical transformer. In Fig. 2B is shown the equivelent T network of
the same transformer.

transformer is illustrated in Fig. 2-A and its equivalent
T network in circuit is shown in Fig. 2-B. Here Rp and Rs
are respectively the primary and secondary resistances;
Xp and Xs are respectively the primary and secondary
leakage reactances; Cp and Cs are respectively the dis-
tributed capacitances of the primary and secondary and
their attendant circuits. In a physical transformer, M
is not infinite, as some current is taken through the pri-
mary circuit with the secondary open. This is the current
required to set up the flux in the core. Power is also
absorbed in Rc which includes the 1R losses in the coil
windings and a small amount of loss occasioned by the
eddy current losses and hysteresis losses in the core.
These core losses can be reduced to an inconsiderable
value if quality core materials such as the nickel iron
alloys and powdered iron are used. The winding resis-
tances are generally of small magnitude and, having no
frequency discrimination, can normally be eliminated.
This allows us to simplify our equivalent circuit still fur-
ther as per Fig. 3, where the leakage reactance LI and
distributed capacitance C is lumped.

A simplification of the equivalent trans-
former circuit shown in Fig. 2B.



UNIFORM FREQUENCY TRANSMISSION

It is apparent that for uniform frequency transmis-
sion in this circuit, |s should be constant regardless of
frequency. If all the impedances in this circuit were non-
inductive, such would be the case. In practise the impe-
dance of an inductance varies directly as frequency and
the impedance of a capacitor inversely to frequency.
It is therefore seen that as the frequency is reduced the
impedance of Lm will also be decreased and I, will be
increased. This shunting effect of the primary inductance
is the main factor controlling the low-frequency response
of a transformer. Obviously the reactance of the trans-
former primary should be high as compared to the source
impedance Zp at the lowest frequency at which it is to
function efficiently,

A curve showing the loss due to the shunting effect
of the primary of a transformer is illustrated in Fig. 4.
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capacity in an audio-frequency circuit.
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Curves showing the loss due to the shunt-
ing effect of the primary of a transtormer

As an example of the use of this curve, let us assume
source and load impedances of 500 ohms. At the fre-
quency at which the primary reactance is 325 ohms,
there would be a 2-db loss. In other words, to design a
transformer having a loss of 2-db at 20 cycles, the pri-
mary inductance would have to be such as to offer an
impedance of 325 ohms at 20 cycles

COUPLING

Examining Fig. 4 once more, it is seen that as the
frequency increases, L1 increases in impedance. This
naturally throws a series loss in the secondary circuit
such that |, and the following current |; and Is are re-
duced. The leakage inductance LI is due to imperfect
flux coupling between the primary and secondary. |If
the co-efficient of coupling in the above transformer
were .995, the leakage would be .5 percent. This would
be at 20 cycles .5 percent of 325 ohms, or 1.625 ohms.
At this frequency it is evident that the leakage reactance
loss is negligible. However, the impedance of LI at
20,000 cycles, varying directly with frequency, would be
1,625 ohms. Naturally in a 500 ohm circuit this would

be a very great loss.

The distributed capacity, C, is again effective only
at the higher frequencies. Similar to the primary it is
purely a shunting effect varying with frequency. Fig. 5
illustrates the loss due to distributed capacity in an audio
circuit. If source and load impedances were 100,000
ohms each, it would require only 300 mmtd. to cause a

loss of 2 db at 10,000 cycles.

Summarizing the above, we note that on the whole,
there are three major factors governing the range of
audio transformers; namely, primary inductance, distri-
buted capacitance, leakage reactance.

FACTORS GOVERNING RESPONSE OF UTC TRANS-
FORMERS

To increase primary inductance on a given core
structure, it is necessary to increase the turns in the
windings. In effect, this at the same time increases the
distributed capacitance and leakage reactance. It is
therefore apparent that in attempting to improve low
frequency response we must sacrifice highs, or vice versa.
The choice of a balance point depends solely upon the
application. However, it has also been found possible
to increase the coil inductance by improving the core
material so that it has a higher permeability at the par-
ticular flux densities involved in a specific application.
Research in this field has developed the nickel-iron and
other magnetic alloys.

One of the limiting factors to the use of nickel-iron
alloys is their general sensitive nature with reference to
mechanical, thermal or magnetic abuse. It was with this
in mind that UTC Hiperm alloy was developed. This
nickel-iron alloy has a very high permeability at the low
flux densities encountered in audio units and also has low
hysterisis losses. However, unlike most nickel-iron ailoys,
it is not extremely sensitive to temperature or mechanical
shock and will stand reasonable amounts of DC without
excessive saturation. This magnetic stability is ot para-
mount importance in assuring high fidelity performance
through years of operation.

The reduction of leakage reactance and distributed
capacitance is quite involved. Practically all UTC trans-
formers have had leakage reactance brought down to a
minimum through the use of a semi-toroidal transformer
structure in which the coils cover more than 509, of the
magnetic circuit. This effects appreciably more coupling
than in the normal shell type transformer structure where
the coil covers only 209, of the magnetic path. In ad-
dition to this, practically all the coil structures involve
accurate and multiple interleaving of windings. The
extent to which leakage reactance has been reduced is
seen in the frequency characteristic of the standard
matching transformer illustrated in Fig. 6. The coupling
in this transformer exceeds .999.
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Characteristic curve of a line-matching transtormer

DISTRIBUTED CAPACITANCE

Distributed capacitance can be divided up into
three cumulative effects; turn-to-turn capacitance, layer-
to-layer capacitance, and coil-to-coil capacitance. In a
well-designed coil the layer-to-layer factor is most im-
portant. To keep this at a low value, coils can be sec-
tionalized so that the layer length is kept low. However,
this must be done very carefully so as not to increase
the leakage reactance. On transformers in which the
distributed capacitance is of appreciable effect, such
as windings in low level grid circuits, resonant effects will
generally occur in the secondary such that an increase in
amplification is obtained at certain frequencies. Both
load resistance and source impedance affect this reson-

ance.



It is desirable to keep these resonance effects at a
minimum, not only because of the resultant peaked char-
acteristic, but also because of the phase shift generally
occurring at resonance points. However, a small amount
of resonance may be beneficial if it is kept far up in
the audio range to help maintain the high frequency
response on input to grid transformers. This effect has
been kept within IDB on all UTC transformers with the
result that practically no phase shift or peak is obtained.

It is the combination of balanced design plus UTC
Hiperm alloy that has made possible the unequalled char-
acteristics in UTC #ransformers. The UTC linear standard
units are entirely calibrated and guaranteed o be —+— IDB
from 30 to 20,000 cycles. Many of the units have re-
sponse characteristics exceeding even these limits, and
consequently typical frequency curves are shown in this

bulletin for all of the various types of stock transformers
available. '

WAVE FORM DISTORTION

Wave form distortion in audio transformers is the
result of three major causes: Saturation of the magne-
tic core material, lack of symmetry in pushpull windings,
or resonance in a coil structure. This, of course, assumes
that the impedance matching function of the transformer
is correct. It is evident from an examination of the fre-
quency curves in Linear Standard units described on the
following pages that resonance has been maintained at
a minimum value. The saturation of core material is an
important point in audio transformers. While the nickel-
iron alloys are generally superior for low level audio work,
even Hiperm alloy is more adversely affected by unbal
anced DC than silicon steel. I+ is therefore desirable,
if at all possible, to keep DC out of transtormer cores.
Examination of some of the circuits in the latter part of the
bulletin readily indicates the simple methods of choke
parallel feed or resistance parallel feed to take care of
this function. While in low level transformers a nickel-
iron alloy is desirable because of its high permeability;
at medium levels, it is found that this permeability is no
greater than that of high quality silicon steels. Extend-
ing our examination still further, it is found that at high
levels, such as those encountered in large output trans-
formers, a nickel-iron alloy will saturate comparatively
easily and thus cause considerable distortion. Because of
this fact, in UTC output transformers designed to oper-
ate above 122 DB (I watt), lap jointed laminated cores
of special steel are used. This steel has a very high
saturation point, (80,000 lines), and will stand large
amounts of direct current without saturation.

Pushpull windings even where universal impedances
are available are so arranged in UTC transformers that
perfect symmetry is obtained. The coil structure is built
up of alternate primary and secondary sections such that
the ba'ance of windings is kept to one part in 10,000.
Interleaving of windings is of exireme importance in A
prime and class B tube operation, as in such cases one
tube operates at a fime and consequently, each tube

:!v‘inding must have perfect coupling to the entire secon-
ary.

HIGH EFFICIENCY

It is obvious that the loss in power transter of a trans-
former should be kept as low as possible. In an output
transformer, this loss means that an appreciable part of
the actual available output power is r::is’r before it gets

to the load. Some contemporary transformers recently
tested in the UTC audio laboratories have shown losses
higher than 3DB. This means that when 10 watts is availa-
ble in the tube plate circuit, only five watts is actually
delivered to the load. Insertion loss can be kept to a
low value by operating the transformer core material at
conservative flux densities and by keeping the resistances
of the windings to a small value as compared to the
matched impedances. UTC linear standard transformers
have been designed with due consideration of these fact-
ors, with the result that the insertion loss is insignificant:
in no case exceeding IDB under worst conditions.

SHIELDING

Practically all of the new high fidelity microphones
and other sound sources developed during the past five
years require high amplification. One of the difficulties
encountered in high amplification has been the hum picx-
up in audio transformers. This pickup is both magnetic
and electrostatic, and several methods of shielding are
possible. These can be analyzed as follows:

One method of reducing hum pickup is the use of
a balanced coil structure. The true hum balancing coil
is an original development of the UTC audio engineering
department. It consists of a semi-toroidal coil structure
in which two sets of balance coils are used. If a field
of stray flux cuts across the transformer, it will induce
voltages in both sets of coils, but in opposite direction.
The result is practically complete neutralization of the
induced voltage.

In addition to the hum balancing coil structure, it is
positively necessary to have a magnetic shield of sub-
stantial effectiveness. Unequalled magnetic shielding has
been made possible in UTC transformers by the develop-
ment of a special magnetic shielding alloy, and also by
considerable care in the design of the casting and the
placing of the components therein. The UTC cast mag-
netic alloy is not to be confused with the so-called high
permeability cases more generally used. Fig. 7 illustrates
the 5 to | superiority of the UTC alloy over the normal
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(Figure 7)

cast iron used for transformer housings. In addition to
this-inherent 5 to | advantage, the use of heavy thickness
on all cast cases has further augmented the shielding
effect. Considerable attention was paid during the de-
sign of these cases with reference to the proper shape
for best shielding. I+ was found that symmetry was a
very important factor. As previously stated, the hum
balancing coil structure will eliminate pickup from a stray
flux cutting both coils. However, if either the casting
or the placing of the transformer within the casting is
not symmetrical, the lines of force will be distorted and



more lines may cut one balancing set of coils than the
other, with the result that the full advantage of the hum
balancing principle will not be obtained. The final de-
sign was a rectangular case having perfectly vertical
sides with heavy vertical corners. The uniform dimen-
sions from top to bottom prevent any tendency for the
lines of extraneous flux bending toward the section of
larger dimension and reduce magnetic reluctance. The
heavy corner sections tend to concentrate and direct
the flux in tha casting linearly so that maximum neutrali-
zation may be obtained in the coil structure.

Under certain conditions the windings of an audio
transformer will transfer energy both inductively and ca-
pacitively, Capacitive coupling may cause large long-
itudinal pickup, particularly where the transformer is
connected to a fairly long line. To eliminate this, UTC
linear standard +rans¥ormers have special electrostatically
shielded coil structures which isolate the primary and
secondary windings capacitively. To effect positive
grounding, the shield leads are brought out to a separate
lug on the terminal board.

RELIABILITY

To assure positive reliability of transformers, it is
essential that all components, both before and atter fa-
brication, be fully checked and tested. This is possible in
the UTC organization because of the fact that every part
and product going into UTC transformers is fabricated
in the UTC plant. Coils are varnish impregnated under
a twenty four hour vacuum-baking cycle. All units are
fully sealed in their cases with moisture proof insulating
compound. The combination of vacuum varnish impreg-
nation and complete sealing has resulted in a transformer
absolutely immune to adverse humidity and climatic con-
ditions. Reliability of these transformers is so high that
it is now possible to guarantee all UTC linear standard
transformers for a period of three years. This guarantee
is backed up by numerous tests all along the production
line, and a thorough test and inspection on the finished
units. The general nature of these tests can be sum-
marized as follows:

UTC HIPERM ALLOY AUDIO TRANSFORMERS
are used in the new WOR 30B portable amplifiers
(Front and back view illustrated) for use in remote
pickup broadcasts in conjunction with the new WOR
high fidelity 50,000 watt transmitter.

WHN, one of the larger metropolitan New York
Broadcast stations, is now using UTC audio transform-
ers in their speech input equipment. This is what
their engineers found:

"The UTC transtormers from actual frequency
measurements are far superior to any indepen-
dent type of transformers we have had occasion
to use in our equipment.

A typical 3 stage transformer coupled studio
amplifier recently constructed with UTC parts

had an overall response down 0 at 30 cycles
and down IDB at 16,000.

harmonic content was found to be less than four
tenths of one percent.”

One of the new amplifier bays recently installed by

WHN using UTC transformers throughout. The
entire layout was designed by G, R. Windham and
Paul W. Fuelling of WHN.

|. Frequency range is checked at seven frequencies
from 30 to 20,000 cycles with a maximum toler-
ance of plus or minus IDB from standard.

2. An inductance check is used which rejects any unit
having 5°, less inductance than standard.

3. The ratio of transformation is checked within
1%, of standard.

4. A shorted turn test is used on all coils which has a
sensitivity sufficient to indicate one shorted turn
out of 20,000. Any indication of shorted turns is
cause for immediate rejection.

5. A high potential breakdown test is given to all
units, both between windings and to ground. 1000
volts is used on low level units; on high level units,
twice working voltage plus 1000.

6. A concentrated field hum pickup test is made by
which absolute measurement of hum is made pos-
sible. Indication of more than 2DB pickup than
standard is cause for rejection.

FLEXIBILITY

The flexibility of impedance terminations on UTC
transformers has been made possible only through ex-
treme care in maintaining good coupling between all
portions of the windings. The type of winding used has
made possible a wide combination of impedance con-
nections without impairing the audio range or the effi-
ciency of any tap. Also, to make these units more flexi-
ble and to simplity the matter of stocking these units,
the UTC castings are so constructed that transformers
can be mounted with either top or bottom lug connec-
tions. This prevents the spending of useless time for ef-
fecting makeshift adaptations.

In addition to the information contained herein and
in the balance of this bulletin, consultation and corres-
pondence with the Engineering Dept. of UTC are invited
in connection with any problem involving audio compo-
nents. Due to the specialized nature of the transformer
field, it is the desire of UTC to cooperate in ascertaining
the conditions to be met in order that the sale of un-
suitable apparatus be avoided.

e T

In addition, the total




LINEAR

STANDARD

OVERALL DIMENSIONS

e e SR ERE BT R ——, ST

Mtg. Dim. L W H
LS-1  1-15/16x2-7/16 2-9/16  3-3/16  3-11/16
LS-2 2.11./16x3-1 1 /15 3-1/2 4-3/8 4-5/8
LS-3  4-3/16x5-1/32 5 5-3/4 5-3/16
LS-4 5-3/4x5-3/4 b-7/16 * bT7/18  5:3/8
LS-5 7-1/4x7-1/4 8 8 5 e LG

D CASE Special case illustrated at right above, used for additional shielding of low level transformers. It completely encloses the

LS-1 case on ALL sides with 5/16" of high permeability UTC iron. Overall dimensions 3 /16" % 3 778" x 4 3/4". Mig.
AT Sy A T T S e U e e SIS S S e S LA S i (e $7.00

LS-10  Primary will match 500, 333, 250, 200, 125. or 50 ohm line as required for carbon, dynamic, ribbon, or

other microphones and for low impedance pickups. Secondary in two sections; overall impedance
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LS-11 Primary will match a high impedance photo electric cell to one or two et 5GPy Cr 15.00
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LS-12  Primary will match 500, 333, 250. 200, 125, or 50 ohm line as required for carbon, dynamic, ribbon,

or other microphones and for low impedance pickups. Secondary in two sections; overall impedance

120,000 ohms. LS-|

e e T PR o 6 N S T e N e T 20.00

LS-14 Primary will match one or more dynamic microphones, low impedance pickups, or parallel mixers. Primary
impedance 60, 38, 30, 22, |5, 10, 5.5, or 2.5 ohms. Secondary in two sections; overall impedance
snellgelt s o e T ek el O S L ORI il e S U S G e L s S 20.00
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LS-21  Input, one plate to two grids. Turn ratio I'/2:1 each side of center. Primary and secondary each in
two sections. LS-|

LS-22 Input, two plates to two grids. Turn ratio 1.6:1 each side of center. Primary and secondary each in
iwoRsechions. “Maximum: operating level 4+ 25 DB 1S2 . . . .. o o o oEAE 22.00
L5-23 Input, two screen grid plates to two grids. Effective ratio 1:1. LS-2 . BN ST SR el 20.00
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LS-24 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 impea-

ancets0 000 chinemslsS ] o s o S d e T e R e B G a8 SRRt T T TR 20.00
| MIXING AND MATCHING TRANSFORMERS

LS-30 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
LS-32 Mixing, one >r more moving coil microphones or extremely low impedance pickups to a variable imped-
ance line. Primary impedances 60, 38, 30, 22, 15, 10, 5.5, 2.5 ohms. Secondary impedances 500, 333, 250,

ZA0IC) 2 A 15 DRGSR PSSO SIS o SN I oty o (5 s Bl fed =0 - el 20.00
LS-33 |5 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, 5, 2.5, 1.2 ohms. LS-2.i. 15.00
LS-34 30 watt audio line matching transformer. Input designed for 500, 333, 250, 200, 125, 50 ohms. Out-
put designed,tor 500, 333, 250, 200, 125, 50, 30, 20, 15, 10, 7.5, 5, 2.5, 1.2 ohms. LS-3 i ... 20.00
LS-35 60 watt audio line matching transformer. Input designed for 500, 333, 250, 200, 125, 50 ohms. Out-
~ put designed tor 500, 333, 250, 200, 125, 50, 30, 20, |5, 10, 7.5, 5, 2.5, |.2 ohms. LS-4...e... 30.00
LS-36 200 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, 5, 2.5, 1.2 ohms. LS-5uoe . 50.00
M4 ' +10r—
a2 T A A e AL AL
= P i ) A I T O T O . e I, O O PO i
§-4 I A RSN %_i ' 1 mmsfmt
e R R R e T R B %720 30 5070 100 200300 500 10 2 3 57 101520 30
FREQUENCY IN CYCLES PER SECOND MATCHING UNITS FREQUENCY IN CYCLES PER SECOND LS =-%7

LS-37 Crystal microphone or pickup or high-mu triode or diode detector to line. Primary in two sections:
overall impedance 130,000 ohms. Secondary 500, 333, 250, 200, 125 or 50 ohms. LS-1 . 15.00

BRIDGING TRANSFORMERS
LS-150 Primary 4000 ohms bridging a 50 to 500 ohm line of any level up to plus 24DB. Secondary 500,

SE AR 000 SIEN B onms oAl st 2 et e M e TR i e SR L S S R $15.00
LS-151 Primary 16,000 ohms bridging a 50 to 500 ohm line of any level up to plus 24DB. Secondary 500,
S R D G ) ) B O g L e e 15.00

A PRIME AND CLASS B INPUT TRANSFORMERS
LS-4 . Primary designed for 500, 333, 250, 200, 125 or 50 ohm lines to two class B 46, 59 or 210 grids oper-

stingratsamartmuriclevel 32 DB -2 e o e $ 25.00
LS-5  Primary designed for 500, 333, 250, 125 or 50 ohm lines to two 203A, 805, or 838 class B grids, LS-2 ... $30.00
LS-6: - Push pull 45 or 59 friode plates fo push pull 845A prime grids.  LS-2 & 22.00
LS-7 . Push pull 56, 6C5, or 6Cbtriodes to 45, 42, 616, or 6F6 tubss in AB. LS-2 . o T s 22100
LS-46 Push puli 45 or 59 plates to 2-210, 2-830, 2-800, 2-KR 18 grids in class B.  LS-2 e 15.00
LS-47 *Rusiribulli2A3 .platesitc 2-203A,+805 or- 838 grids. in €lass B, - LS:2 ittt e e 20.00

.S-48 ° Push pull 1845 pistes to 2-204 or 849 grids-inclass B, LS4 35.00

+4
5. ' o 5 A R I P o
@ __-. [, [ R el J % z“" ' e
=TT R s - -
R L w4 1
E—dao L o I 120 oy @ 20 30 50 70 | 2 x?oos T 2 3 Do 152030

X100 XI000 cLASS "Aand B” FREQUENCY IN CYCLES PER SECOND OUTPUTS NODC
FREQUENCY IN CYCLES PER SECOND INPRUT TRANSFORMERS

LOW LEVEL CLASS A OUTPUT TRANSFORMERS

.S-50 From a single plate like the OIA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, W.E. 262A to 500, 333, 250, 200,

A 0o s = et [0 | e e Lt Sl ST o SN Sl s * 0 el B IR S e ) 2 Wl b R $15.00
LS-51 From push pull plates like the OlA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, W.E. 262A to 500, 333, 250

010k WSSy e s D) eat aare TTAE = i Moo vy e SN T: NSRRGSR RN e SO 0 o IOBRINIIL D 8 S A . o0 o 0, SO o B ey o 15.00

SPECIAL A PRIME AND CLASS B OUTPUT TRANSFORMERS

LS-65 From two class B 210 or 801! 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-

ondany windings will ‘handle 60 watts audio power, o4 o o cre o e $35.00
LS-66 Two class B 203A or 838 plates to 5000, 3500, 2500, 2100, 1250, or 600 Ohms. Secondary wind-

ingsewilldiiandletZ 60, watts ‘auco power, Lo Ll it i i oot S o b et p S S $ 70.00
LS-205 Two class B 805 plates to 6000, 5000, 4000, 1800, 1500 or 1000 ohms. Special casting ... 100.00
LS-67 Two class B 203A or two Class B 838 plates to 10,000 ohms or 2500 ohms (split secondary). Second-

arvewill-handls: 2607 watts audio pawer. TES D 2.5 o lice i e e R U R R LR 70.00

LS-68 Two class B 203 A plates o 500, 333, 250, 200, 125, 50, 30, 20, 15, 10, 7.5, 5.5, 2.5, 1.2 ohms. LS-5.. 70.00
LS-69 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 . s V1ol LNC Aol M| BB ST L T s S 200.00
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LS-169 Four 849 or six 204A tubes in push pull parallel to 5000, 4200, 3300, 1500, 1250, or 830 ohms. Secon-

dary will handle up to 2500 watts audio power, Specia[ CASHIG bt st e = At L s o T T o 400.00
LS-845M From two A prime 845 plates or Class B 800's to high lmpedance loads.  Secondary impedances

5000, 3500, 2500, 2100, 1250 or 600 ohms. Will handle 125 watts audio power.  LS-5 50.00
LS-845 From two A prime 845 plafes or Class B 800's to 500, 333, 250, 200, 125, 50, 30, 20, 15, 7.5, 5, 2.5, 1.2

ohms. - Will ‘handle 125" Waths “audio Bower, |L5-5 e e 50.00
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50 30 50 70 | 5= 5 7 | =10 15 26 30 20 30 50 70 / 23 B 7l 2n 3. iis T 00520 30
X100 x mo X100 X1000  71ypicAL SPECIAL
FREQUENCY IN CYCLES PER SEGOND LS-52 TOLS-64 FREQUENCY IN CYCLES PER SECOND QUTPUTS

LINEAR STANDARD CLASS A AND CLASS B OUTPUT TRANSFORMERS

Type Primary Impedance Will Match Secondary Impedance Case & Price
Push pull 6L6's self bias 500, 333, 250, 200, 125,50 58
LS-6L1 6600 ohms plate to plate. 30 watts output. 30, 20, 15, 10,75,5,25, 12 30.00
6000, 5000, 4000, 800, 1500, Bt

LS-6L2 6600 ohms plate to plate. Same tubes as LS-6L1. 000, 30; 206, 15, 10, 7.5.'5,

25, 1.2. 30.00
LS-6L3 46 Sidcs -
: 00 ohms plate to plate. Same tubes as LS-6L1. W, 2015, TO TS, 5 2.5 N, 20 00

For 3800 ohms
Two 6L6's fixed bias,
LS.6L4 3800 and 3300 ohms plate to 60 watts output. 500, 333, 250, 200, 125,50, £S-4.
plate. For 3300 ohms. 30, 20,15, 10, 75,52 5 2, 35.00
Four 6L6's self bias,
60 watts output.

6000, 5000, 4000. 1800. 1500
LS-6L5 380? and 3300 ohms plate o ¢ 4o 15604, 1000, 30, 20, 15. 10. 7.5. 5. e
plate. 75, 12, 35.00
3800 and 3300 oh late + ;
LS-6L7 1 i C R TR e st b o0 e i 30, 20505 10, 75895 -] .9 LS54
plate. 25.00

For 6000 ohms

Class A prime 45's selt bias 50, 333 250, 200, 125, 50,

6000 ohms plate to plate and  and Class B 46's, 59's; Class LS-2
sl d 3500 ohms plate to plate. A WE 252A's. o e e 20.00
For 3500 ohms .2,
Class A prime 45's fixed bias.
6000, 5,000, 4000, 1800,
S2452 o0 NS Pete fo plate and g, g tubes as LS-2451. 500, 1000, 30, 20, 15, 10, >
onms plar€e 1O plare. 75' 5l 25I 9 20.00
BE Sane 0 DS e pInte Shek Ul ey o | S04, 30, 20, 157 10, 7.5, 35 25 |52
35C0 ohms plate to plate. 2. 14.00
For 3000 ohms
Four 45's in push pull parallel |
A prime selt bias. Four WE E60° 333 980. 200. 12 0
16445 3000 ohms plate to plate and  252A's Class A. Four 46's or 30 '20 |'5 Id ; 5' : 55' 255' LS-4
1750 ohms plate to plate. 59's in Class B. n i o SR U 30.00
For 1750 ohms s e
Four 45's in push pull parallel
A prime fixed bias.
3000 ohms plate to plate and 6000, 5000, 4000, 1800, | S-4
1 S-4452 TED ohrme P[a+e ¥ p]a-l-e_ Same tubes as LS-445|_ 1500;-. 1000, 30, 20, 15; 10, 30.00
Lo, Susd.oy V2.
3000 ohms plate to plate and 30:-20; 15, 10,"7.5.°5/5,- 25, LS-4
S | 750 ohms plate to plate. o e |.2. 20.00




LINEAR STANDARD CLASS A AND CLASS B OUTPUT TRANSFORMERS

Type Primary Impedance Will Match Secondary Impedance Case & Price
Class A, push pull 50's, 45's
1S.E2 2000 oh e Fhmlid 6F6 pentodes or triodes. 500, 333, 250, 200, I25'250‘ LS-2
a Cnms pa € 10 p:ate. Smg|e 21 II 843, 842. 205D- 30: 20. |5. |O, 7.5. 5. .5, 20‘00
48 12,
5000, 5000, 4000, 1800,  |c.,
LS-53 8000 ohms plate to plate. Same tubes as LS-52. 6500, 1000, .30,.20: 1&; 1O
20.00
1.5 Bl sl o2
LS-54 8000 ohms plate to plate. Same tubes as LS-52. ?02 20, U5; Vo et e ILﬁisz
For 5000 ohms
Self bias push pull 2A3's,
- 30 . , or single 59 trioqe. : . . o Dy Dy eI 20.
00 ohms plate to plate. For 3000 ohrms % 00
Fixed bias push pull 2A3's,
single W.E. 52A, 300A.
5000, 5000, 4000, 1800, (<.,
L§456 | 2900 oz plate to plote and « “Spng tybes a5 1S5S, 500, 1000, 30, 20, 15, 10
3000 ohms plate to plate. “E E 26 |.2. 20.00
5000 ohms plate to plate and 300 20 N5 0L TS5, 152
LS-57 3000 ohms plate to plate. ~ >2me tubes as L5-55. .2. e
For 2500 ohms
~our 2A3's in push pull paral-
el self bias circuit. 500, .333, 250, 200, 125, 50
| ' ' | ' o LS-4
LS.58 2500 ohms plate to plate or  £o. 1500 ohms 30. 20, 15, 10, 7.5, 5, 2.5, %
1500 ohms plate to plate. Four 2A3's in push pull paral- | 5 30.
lel fixed bias circuit. W.E. =
300As.
5000, 5000, 4000, 1800, <4
15.59 2500 ohms plate to plate or ¢_ .t bec as LS-58. 1500, 1000, 30,.20; [5, k0,
1500 ohms plate to plate. FELE HEL 30.00
2500 ohms plate to plate or 30, 20, 05 10, 4.5, 5, 2.9 LS-4
L5>-60 1500 ohms plate to plate. Same tubes as LS-58. [ | 20-_00
For 10,000 ohms
Push pull 59 triodes, push pull
6B5's, push pull 71A’s, single
210, 41, 268A, 2A3, Class B
10000 oh | 49%s. 53's 795, 89 s. 500, 333, 250, 200, 25y 50, | S-2
1S-61 | ohms plate to plate  po. 000 ohms 30,5-20, 15y 10, "75: 5= 2.5; 20.00
or 6000 ohms plate to plate. |n Class A push pull W.E. | 2.
52A's, single 31, 46, 59 pen-
tode.
In class B push pull 46's, push
pull 59's.
5000, 5000, 4000, 1800,  |c.
1S-62 10,000 ohms plate to plate g, yhes as LS-61. 500, 1000, 30, 20, 15, 10, :
or 6000 ohms plate to plate. Tk 0 ] 20.00
10,000 ohms plate to plate 30).5 2015y ¥ (IO G e LS-2
LS:63. 70 6000 ohms plate'ts plats, oM tubss as Laol ¥ 14.00
5007 333, 250, 200 125,50,
- Class A push pull 845's. 20 NE D (TG (TE LS-4
LS-64 18,000 ohms plate to plate. £0 Wokts Masimumm, 30, 20, U5, 10,7555 12:5 35 00

2
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COMBINED PLATE AND FILAMENT TRANSFORMERS

(available current ratings shown are DC — condenser input)

LS-70 For use with P.P. class A 2A3, 59, 45, 47 tubes or class B 53 tubes. Primary tapped for 100, 105, 110, |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. 215 V.C.T. 3A., 215 V.CT. 3A., 2\, V.C.T. 5A., 21/, V.CT. 12A., 5 V.C.T.

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. 71/, V.C.T. 3 A. 71/, volts tapped at 5 volts at

3RS NGWWEEH] - 4 ampen. 5 V. G a3 ampee oA - il e Bt i e e DB
LS-75 For use with push pull class B 210 or 801 tubes. Primary tapped for 100, 105, 110, 115, 120, 125 volts

60 cycles A.C. Secondaries: 720 volts each side of center at 250 MA. 7!/, V.C.T. at 3A. 7!/, V. tapped

at 5 volts 3 A. 21/ volts C.T. 10 amps. Low voltage plate winding for fixed C bias, 2-2!/, V.C.T.

S amptwinchagsEior 82 «bias rechtians, wlio: L e 30.00

LS-180 Plate and tilament transformer for a pre-amplifier. Primary 110 volts. Secondaries: 225 volts each side
ot cenfer at 15 MA. 6.3 V.C.T. at 2 Amps. 6.3 volts .4 Amps for 84 rectifier. LS-| 10.00

APPLICATION OF POWER TRANSFORMERS

PLATE SUPPLY EQUIPMENT

When a commercial organization purchases components
for broadcast or other communications equipment, the
tirst factor which must be considered is the dependability
of the apparatus. A two hour shut-down on a broadcast
schedule may be worth many times the cost of an inferior
component used. Since the actual functional operation
of broadcast and similar equipment is greatly dependent
upon the transformers used, considerable care should be
taken in the choice of these units.

UTC has done considerable research toward the deve!op-
ment of power supply components having high dependa-
bility. The general object of this development was the
production of an ideal power and filament transformer.
The first step involved was actually determining the fact-
ors making up an ideal transformer which were enumerat-
ed as follows:

(a) Low temperature rise (heating)

(b) Low losses (efficiency)

(c) Good regulation

(d High safety factor in insulation

(e} Rugged mechanical construction

(f) Insulation impervious to high humidity, etc.
Before going further into the analysis of these factors,
it is desirable to consider the actual operating character-
istics of a power transformer.

FUNDAMENTAL TRANSFORMER
Rs

RP Xp Xs |
? % % Qc% % p
a b

Fle. 1

Fig. la illustrates the ideal power transformer which is
inherently a device designed to transfer power from one

circuit to another with no direct connection, and general-

ly with a change in voltage from the input to the output
circuits. In an ideal transformer the input and output
power is identical and the ratio of secondary voltage to
primary voltage is directly proportional to the ratio of

secondary turns to primary turns. However, it is impos-
sible to produce an ideal transformer. Fig. b illustrating
the actual equivalent circuit of a commercial unit. Here
Rp and Rs are respectively the primary and secondary
resistances; Xp and Xs are respectively the primary and
secondary leakage reactances; and Rc represents the
losses of the magnetic core material. This may be sim-

R L
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plified still further to the form of Fig. 2, where the leak-
age reactances are lumped in L and the winding resis-
tances lumped in R. Using this T equivalent it is imme-
diately apparent that the voltage developed across the
load will be the theoretical value less the drop in L and
R caused by the load current. In addition, it will also
be seen that an actual power loss takes place in R and
Re. It is this power loss which governs the available
output from a transformer.

TEMPERATURE RISE

A conservatively designed transformer should not have
a temperature rise exceeding 40 to 55 degrees Centi-
grade above ambient temperature. This is due to the
danger of injury to the coil insulation when exposed to
final temperatures of 85 degrees and above. This maxi-
mum temperature which the coil insulation can withstand
forms the definite limit to which the temperature rise
and the consequent available power output must be held.
Similar to other electrical apparatus carrying power,
it is found that the final temperature rise of a transformer
is dependent on the total transformer losses, which pro-
duce heat, and the rate at which this heat is dissipated.
As the heat radiating surface area is increased, the rate
of dissipation of heat is also increased and the internal
transformer temperature is decreased. Radiation of
heat is also dependent to some extent on the colour
of the surface, and it has been found that a black
surface may reduce the temperature of a transformer 5



to 10 degrees Centigrade. In view of this UTC Linear
Standard power components are given a dull black finish
having a high heat radiation co-efficient. Fig. 3 illus-
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F16.3

trates the effect on final temperature rise caused by
different ratios of transtformer loss to transformer heat
dissipating surface.

TEMPERATURE UNDER OVERLOAD

Figure 3 is frequently useful in determining the temper-
ature rise of a transformer when operated under abnormal
or overloaded conditions. When a transformer is used
under no load condition a considerable portion of the
time, as in testing apparatus or distribution transtormers,
it is customary to make the iron losses small so that a
minimum of power is wasted in the idling condition.
However, most transformers used in the communications
fields are operated at full load continuously. Under this
condition it has been found that the best proportions are
obtained when the iron and copper losses are approxi-
mately equal. To analyze overload conditions let us
call the iron loss .5 and the copper loss. 5. |If the output
power is brought above normal only the copper loss will
be effected. Let us assume that we start with a trans-
former having a normal rise of 45 degrees or having ap-
proximately .3 watts loss per square inch of active sur-
face. Now let us take the case where the transformer
is overloaded 509,; for example a 200 mil plate transform-
er operated at 300 mils. As the copper loss is propor-
tional to the square of the current we have a condition
where the new copper loss equals .5 x 1.5 squared or 1.13.
operated at 300 mils. As the copper loss is proportional
to the square of the current we have a condition where
the new copper loss equals .5 x 1.5 squared or I.13.
Adding this to the iron loss of .5 which has not been al-
tered we obtain a total loss of 1.63. Multiplying our .3
watts per square inch by this figure, a ratio of .49 watts
per square inch is obtained. An examination of the curve
shows that this will result in a final temperature rise of
52 degrees.

As one becomes accustomed to the idea of lower
temperature rise in a transformer being made possible
by better heat dissipation, one begins to question the
advantage of placing transformers in enclosing castings
or sheet metal cases which apparently reduce ventilation.
This has been eliminated in UTC transformers by the
use of a special insulating compound which is poured into
the case. This compound which has a large Gilsonite
content has a very high co-efficient of heat transter with
the result that the transformer heat is quickly carried
to the outer case. As this outer case has a larger exposed

area than the transformer itself, it is found that the final

temperature with the case will be LESS than that of an
open unit,

LOSSES-EFFICIENCY

As previously stated, the main losses in a transformer are
the iron losses and the copper losses. In large trans-
formers, and particularly in transformers operating at
higher frequencies than 60 cycles some additional loss
is caused by eddy currents in the copper conductors.
The iron losses in a transformer can be kept at a proper
point by the use of low flux densities. The use of low
flux densities also decreases the magnetizing or no load
current of the transformer very appreciably and tends
to reduce extraneous fields. This is an important point
in modern high gain amplifiers. Copper loss is naturally
kept low by the use of large conductors.

It is frequently assumed that a large transformer will
be superior from the angle of losses, efficiency, and heat-
ing as compared to a smaller unit of equivalent rating.
Care must be taken in the application of this statement.
The use of large quantities of material if coupled with
poor engineering may be a detriment. A large quantity
of steel operated at the same flux density as a small
unit will have an iron loss in direct proportion to the
bulk of the cores. In addition, the larger bulk of cop-
per made necessary may have greater losses than that
in the smaller units. UTC has spent much time on the
development of power transformers and care has been
taken in all UTC units to obtain the optimum design
so that the greatest efficiency and safety factor is
effected.

REGULATION

The requlation of plate transformers is becoming an ex-
ceedingly important factor in modern amplifiers using
class B or class AB tube operation. Referring to Fig. 2
it is seen that the loss in voltage sustained with an in-
crease in transformer load current is caused by L and R,
the leakage reactance and DC resistance of the trans-
former windings. In small transformers R is by far the
larger effect. The resistance of the windings can be
kept down by the use of large wire sizes, but more im-
portant than this is the question of getting as much cop-
per in a given space as possible. The coils in UTC
transformers are wound on machines designed by UTC
with this main thought in mind. In large transformers,
particularly plate transformers which require considerable
spacing between layers and windings for insulation, the
reactance loss L becomes a more important factor than
R as respects requlation. This effect has been reduced
to a minimum in UTC transformers through the use of
interleaved windings.

INSULATION

The insulation used in a transformer must have a high
safety factor, taking into consideration the most severe
conditions which may be encountered in service. Many
materials used for insulation purposes will deteriorate
with age or heat. Considerable care must be taken in
the use of these materials. As previously stated, tem-
perature has a decided effect upon most insulating
materials. The dielectric strength of some materials is
cut to less than half by a change in temperature from
50 to 100 degrees Centigrade. UTC uses mica almost
exclusively at the points of high voltage stress in Linear
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Standard power transformers. This transformer insula-
tion material, while costly, is unequalled in dielectric
strength and is practically unaffected by temperature,

age, or the presence of ozone caused by high voltage
corona.

In addition to mica, some of the insulating materials
used in transformers are pressboard, bakelite, paper,
enamel, cotton, varnished cambric, etc. The effect of
moisture on practically all of these materials is highly
detrimental. This can be overcome by proper impreg-
nation. The UTC method of impregnation is ideal and
accounts for the wide popularity of UTC material in
foreign countries and those parts of the U. S. where
high humidity and poor climatic conditions tend +o
cause quick failure of ordinary components. UTC coils
are given a |4 hour drying in special dehydrating ovens.
They are then inserted into a heated vacuum tank for a
number of hours. When the coils and tank are at a
uniform temperature a vacuum-draining pump is used
for two hours, which quickly evaporates any moisture
left in the coils and withdraws it. Heated varnish is
then admitted into the tank and forced into the coils
under pressure. Continuing the cycle the coils are
placed in baking ovens for 14 hours at the end of which
time the coils are removed thoroughly impregnated and
both filled and covered with a flexible, clear varnish
coating absolutely impervious to moisture. As a double
precaufion, some units go through another identical
cycle after being laminated. In addition to the impreg-
nating process most smaller UTC transformers are
poured with an insulating compound having a moisture
absorption of less than 19, and a melting point (ball
and ring) of about 250 degrees. Some of the larger
transformers are oil-filled. This also tends to keep the
insulation in good condition and moisture-free.

MECHANICAL CONSIDERATIONS

A number of unusual points will be encountered in the
mechanical side of UTC power units. Within normal
limits of weight, UTC transformers are produced in
square castings which have a high dissipating area and
which can be mounted with lugs at either fop or bottom.
In larger units end castings are used which completely
enclose and protect the coil but which leave the lamina-
fions directly exposed to the air to obtain maximum
radiation. While both poured and open units are well
clamped to prevent vibration, wherever possible, the
bolts are kept outside of the lamination as this has been
found to produce a considerable reduction in iron loss.
Where the bolts must pass through the lamination they
are insulated so that eddy effects are not produced.

USE OF TRANSFORMERS

A perfect transformer may be quickly ruined if used
improperly. As most power units in communications
work are used in conjunction with rectifier circuits, a
knowledge of the operation of these circuits will help
considerably in assuring proper choice and use of acces-
sory components,

Peak inverse voltage and peak plate current are the im-
portant factors to be considered in the choice of rectifier

tubes. The values for a number of the standard type
tubes are listed below:

Tube Type  Peak Inverse Volts  Peak Plate Current

82 | 400 volts 40 A.
83 |, 400 volts .80 A.
b6 7,500 volts 60 A,
66A 10,000 volts .60 A.
72 7,500 volts 2.5 A,
72A 10,000 volts 25 A.
869 20,000 volts 5 A.

The peak inverse voltage can normally be assumed as
l.4x RMS AC voltage from the transformer. The peak

plate current is a little more difficult o determine, and
is affected very considerably by the form of filter into
which the rectifier operates. Most standard circuits use
choke input filters, in which case the current available is
.66 X the peak plate current.

STANDARD RECTIFIER CIRCUITS

L HE e
i s P E: &

SINGLE PHASE HALF WAVE

SINGLE PHASE FULL WAVE

(Figure 4) (Figure 5)
Figures 4 to 9 illustrate typical rectifier circuits applicable
to communications use. The single phase half wave
circuit of figure 4 is not very popular due to the fact
that the ripple is of greater magnitude and being of
lower frequency than other systems is more difficult to
filter. With choke input, the DC voltage will be approxi-
mately .45 that of the RMS voltage E. Figure 5 illustrates
the full wave single phase circuit which is most commonly
used and with which every engineer is familiar. Figure 6
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rULL WAVE PARALLEL TUBES
(Figure 6) (Figure 7)

s identical in nature with figure 5, except that four tubes
(more if desired) are used to obtain higher current output.
The resistors shown in the plates of these tubes are highly
essential. Otherwise, one tube will generally take most
of the load with the natural result that the tube life is
greatly decreased. In cases where good regulation is
desired a center tapped balancing reactor can be used
in place of the resistors. These reactors are simpler and
less expensive than the use of resistors. They permit
better requlation and less power loss. Figure 7 illustrates
a bridge circuit. While this circuit involves four tubes,
it has the great advantage that high DC voltages can
be obtained without expensive (high peak inverse voltage)
tubes and with low voltage transformers. In many cases
where full wave rectification has been used and it is
desired to increase the DC voltage, it is possible to use
the entire secondary output of the plate transformer,
and with rectifier tubes in bridge connection, twice the
DC voltage will be obtainable. Of course, this reduces
the current output due to the transformer current carry-
ing limitations. Figures 8 and 9 are similar in nature to
figure 5, except that they are applied to three phase
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HALF WAVE THREE PHASE

(Figure 8) (Figure 9)
circuits. In the circuit of figure 8, each tube carries
current for one-third of a cycle. The circuit of figure 9 is
very commonly used for high power transmitters where
three phase power supply is available, due to the high
DC voltage which is obtainable. This circuit has an
added advantage in that the ripple frequency is high,

being six times the supply frequency, allowing easy fil-
tering.

'

RhR AN Tar

Analyzing these rectifier circuits, we obtain the values

indicated below as the maximum operating and output

values for any of the tubes described above.

Fig. No. Transf. Volts E  DC Output Volts at DC Output
Input to filter Current

4 .7 x peak inv. 45 x E .33 x peak plate
voltage current

5 .35 x peak inv. 9% x E .66 x peak plate
voltage current

6 .35 x peak inv. g X E 1.32 x peak plate
voltage current

7 .7 x peakinv. 9 x E .66 x peak plate
voltage current

8 .43 xpeakinv. 1.12xE .83 x peak plate
voltage current

9 .43 xpeakinv. 225xE 1.0 x peak plate
voltage current

As an example, if we apply these figures to the 866
tube, we find that in a full wave circuit, (fig. 5), the maxi-

mum transformer voltage E each side of center tap is
35 x 7500 or 2650 volts. This gives us a DC voltage
at the input to filter of 2650 x .9 or 2400 volts. The
maximum DC output is .66 times the peak plate current
of .6 amperes, or 400 MA. Naturally, voltages and
currents lower than these values can be used. Where a
saturated input reactor is used, the allowable DC is
reduced somewhat. However, as these saturated re-
actors are normally used in conjunction with a class B
amplifier load, the high DC and peak plate currents are
generally of short duration reducing the tube life by an
amount which is not excessive,

PREDETERMINING DC YOLTAGE

TYPICAL PLATE SUPPLY SIMPLIFIED FORM FIGIO

(Figure 10)

(Figure 11}

Actually, in practice, the DC voltage in which we are
interested is that out of the filter. If we examine our
complete circuit closely (fig. 10), we find that it can be
reduced to the simpler form of fig. Il. Here we have
the ratio of transformation such that E volts are induced

in the transformer secondary. From the theoretical DC
output which is .9 x E, we must subtract all the voltage
drops, which include the drop across Rt (the transformer
resistance), across Lt (the transformer leakage reactance),
across V (the tube drop), across RL1 and RL2 (the choke
resistances). If the transformer regulation is known, a
value of E can be obtained which already incorporates
the transformer losses. The DC output is then (9 x E}
minus 15 (the normal voltage drop across a mercuy
vapor tube), (minus 1DC x (RLI plus RL2). This gives us &
definite means of predetermining our DC output voltage

from a rectifier using a choke input filter.

TYPICAL PLATE SUPPLIES

In many cases a particular transformer may be used under

Epc - 435V

Inc - 100 MA
Sl Eac- 1100 V

Iac - 71 MA

IprI - .6 MA

.

® Epc - 675V
% - C—" e Ipc - 100 MA

> i 2 g R Eac-1100 V
fre! T = Jac - 103 MA

B — ruiL wave ALCTIFIER — COMDENSER (INPUT IPRI ’, 9 |'Vi A

M

ac l €®‘ {EDC . SGOJA
4 . 100
"'QQB ’ﬁ'“.w—g Ech . 1100V

? T Jac - 96 MA
Jg@ ' Ipri- 1.1A

Epc - 1200V

SR, Inc - 100 MA
J‘(%@ __zemee\ (o)——EAC - 1100 V
F a2 =_._§ [ac - 148 MA

: é@ i | 3Ipri- 1.65 A

tme

Epc - 480 V

_ Inc - 100 MA
Li? § Eac - 550
Jac - 120 MA
— WALF WAVE RECTIFIER — CHOXE INPUT IPRI -9 A

@_ﬁ (g Epc - 580 V
f = = 3 Ipc - 100 MA

l th i
mWJU'
=

i

S

Eac- 550V
F = walLf wavE RECTIFIER COMDENSER snPUT IAC # 190 MA
IprI- 1.45 A

~ l
(1+) g ‘@91% . Epc - 1080 V
g g L‘J‘ ol ‘u % 15; 100 MA
‘E@_ dooe O ERRNeT SEURN
' | Iac - 310 MA

G — vOLTAGE DOUVBLEAR RECTIFICA IPRI ’ 1.55 A
(Figure 12A to G)

—r

different circuit conditions. Figure 12A to G illustrates
some of the standard single phase rectifiers more com-
monly used with typical voltage and current conditions
obtained. Comparing A and B, it is soon that when
changing the circuit from choke input to condenser input
an increase in DC voltage is obtained. However, exam-
ination of the primary and secondary transformer currents
indicates an increase of almost equal magnitude. If the
same power fransformer were used, this would mean
that while the DC voltage is raised, the DC current will
have to be reduced in almost the same amount to keep
the power transformer at normal rating. In other words,
the DC power will still remain practically the same.
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A similar condition applies when a transformer normally Figure

used for full wave rectification is changed over for a A | I
bridge circuit as C. While the voltage here is practically B . .55 .68
twice that available in a normally full wave circuit: due to g 2 6
E
F
G

DC Voltage

DC Amps.

the high increase in primary current the DC load current &0 e
must be reduced to approximately 609, of the value
obtainable in full wave rectification. An examination of
the other circuits shown will indicate the method of
approach in the use of any of the other circuits with a
standard transformer. This can be tabulated as follows,
it we take the full wave rectifier with choke input as a
standard and let the values of E dec and | dc be one,

the same transformer will provide the following values of
E dc and | dc in the other circuits shown:

. .62
2.4 39
5. .25

To simplify calculations a number of typical rectifier
circuits using -standard components are listed below.
Naturally, standard components available will not take
care of all requirements which may come up. However,
UTC specializes in the construction of transformers to
exact specifications, and can give quick delivery on
units fo the exact requirements of a particular user.

TYPICAL SINGLE PHASE RECTIFIER SYSTEMS

—_—

Trans.  R.M.S. Single Phase Full Wave Rectifier Fig. | Single Phase Bridge Rectifier Fig. 2
Type No.  Volis D. C. D C. Rect. 1 L i D. C. D C. Rect. L L T
T, Each Side Mils VYolts Tubes = 4 < Mils Yolis Tubes . 2 =
I
/50 220 580 | 35 200 Four
LS-108 900 200 710 66 1L.S-97 1.S-93 .S-80 125 1 450 b6's LS-97 | S-91 LS-120
15-76 - 1200 220 760 b6 L8970 U89y usgnqr T IR e Ratie 0 e e et g
1450 200 1170 | 25 2390 66's
LS.77 1200 400 930 Lk 15-98 LS-96 LS-80 250 | 955 Four 15.97 15.93 LS-120
| 450 350 | 150 215 2385 bb's
F | S-93
BSTTRA g 1200 250 730 §ol 506 Lbkgy ARt s HISURE  ee e d  CfE
1450 500 1150 66's  Paralleled 310 2375 6b's
LS-109 1 600 300 1285 b6's 15-98 LS-93 LS-80 | 85 2645 Four 15.97 15.99 15190
2000 250 1635 | 55 3340 66's
2500 600 2000 Four LS-93 370 4]55 Four
LS-110 J ; LS-98 LS-96 LS-120
3000 500 2445 b6A's Paralleled LS-96 LS-81 3|10 5015 bb's
2800 | 150 2350 700 4620 Four
LS-106 : _ : LS-105  1S-99  LS-120
3500 1000 3000 C I U S 600 BH26 . GEA%
LS-111 3000 1650 2540 72A LS-1130 LS-1130 LS.g2 || 1050 4920 FOUR e B 1S90 - Louiag
3500 1600 3000 | 000 5820 b6A's

—_—

(Write UTC for information on any rectifier requirement which is not noted above)

PLATE TRANSFORMERS

LS-108 Primary 100, 105, 110, 115, 120, 125 volfs: 50 to-60 cycles. Secondary 900 volts each side of center
tapped at 750 each side, 200 MA DC. LS-4 . st o Snn e B M b e e e S U ) o - $25.00
LS-76 For use with push pull 50 watt tubes. Primary tapped for 100, 105, 110 115 120, 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 . U EO R 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
200 welis isselisides gt Eantor.: Specisl casting: oo o BT SRR 60.00

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 cenfer. Special casting '

LS-109 Primary 100, 110, 120, 220, 230, 240, volts: 50 to 40 cycles. Secondary 2000 volts each side of center.
tapped at 1600 each side, 250 MA DC. Special casting

LS-110 Primary 100, 110, 120 220, 230, 240, volts: 50 to 60 cycles. Secondary 3000 volts each side of center,
'I'appeJ at 2500 each side, 500 MA DC. Special casting ...~~~ 100.00

LS-106 Primary 100, 110, 120, 220, 230, 240 volts: 50 to 60 cycles. Secondary 3500 volts each side of center.
fappecra]‘ 2800 each side;, | 'amp, D.C. “Special casting —coooo oo oo T TR RO 180.00

LS-111 Primary 100, 110, 120, 220, 230, 240 volts: 50 to 60 cycles. Secondary 3500 volts each side of center,
tappea at 3000 each side, 1.6 Amp. DC. Special casting weeoo . T e 5000

- bl B L T T T T Y e



THREE PHASE PLATE TRANSFORMERS

LS-112 Primary 200, 210, 220 volts — 3 phase Delta connected; 50 to 60 cycles. Secondary designed fo
deliver 3000 volts DC. on High tap, 2500 volts DC on low tap. 500 MA DC. with half wave rectifi-

cation. Wil deliver 6000 volts DC or 5000 volts DC in full wave rectification at 300 MA. ... 240.00
LS-113 Primary 200, 210, 220 volts — 3 phase Delta; 50 to 60 cycles. Secondary designed to deliver 3000 volts

DC or 2500 volts DC at | Amp. with half wave rectification. Will deliver 6000 volts DC or 5000 volts

DE Sin fall. wave rectification at 600 MA . . R b B MR e RSB e 340.00
LS-114 Primary 200, 210, 220 volts — 3 phase Delta; 50 to 60 cycles. Secondary designed to deliver 3000

volts DC. or 2500 volts DC. at 1.7 Amp. with half wave rectification. Will deliver 6000 volts DC. or

5600 vollss D in tTullswaverrectification at- | Amp. wfodis e oo oo B0 DL IERIN E SR DT L 425.00
LS-115 Primary 200, 210, 220 volts — 3 phase Delta; 50 to 60 cycles. Secondary designed to deliver 6000 volts

DC. or 5000 volts DC. at 1.5 Amp. with half wave rectification. Will deliver 12000 volts DC or

0060 olis D& nfull wave rectilieation at 3 AP iditailebi ot Sl R E S AR EL e el TR L 800.00

BIAS SUPPLY TRANSFORMERS

LS-116 This Transformer combines a full wave plate and filament winding to supply fixed bias tor tubes such

as 42, 45, 2A3, 6F6, 250, 210, etc. Primary 100, 105, 110, 115, 120, 125. Secondary tapped tor 50,
75 and 100 volts each side of center 30 MA. Filament 5 Volt CT to take care of type 82 or 80 tubes.

R e S e B L b e L L, S NG T R SRS e . 10.00
LS-79AX Primary 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 e 20.00

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

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 transformer for four 866 mercury vapor rectifier tubes. Primary tapped tor 100, 110, 120, 220,

230, 240 volts, 50-60 cycles A.C. Secondary: 2!/, V.C.T. 20 Amps. 12,000 volts insulation. LS-3 . 20.00
LS-82 Filament transformer for two 872 mercury vapor rectifier tubes. Primary tapped for 100, 110, 120, 220,

230, 240 volts, 50-60 cycles A.C. Secondary: 5 V.C.T. 20 amps. 12,000 volts inzulation. LS-3 ... 20.00
LS-84 Filament transformer for two 203A, 211, 17C, 845, 852, or 860 tubes. Primary tapped tor 100 110 . [120.

220,230, 240 volts, 50-60 cycles A.C. Secondary: 10 V.C.T. 7 A. 10,000 volts instilation. LS5:3 2 15.00

LS-85 :_Fil'arhéﬁ transformer for 866 and 50 watt power tubes. Primary tapped tor 100, 110, 120, 220, 230, 240
volts, 50-60 cycles A.C. Secondaries: 2!/, V.C.T. 10 A. 2-10 V.C.T. 3 A. windings. 10,000 volts insula-

tion. LS—3 ___________________________________________ RSO YO e B T R N e e Y v e T L e PN B, 25.00
LS-86 Filament transformer for 21/, volt heater tubes. Primary tapped for 105, 115, 125 volts, 50-60 cycles

ALE ‘Secondary 216 V.C.T."6 amps. 2500 volts insulafion. LSl e o = o o S e 7.50
LS-87 Filament transformer for 2-WE 252 A's or 1-573, 83 rectifier. Primary tapped for 105, 115, 125 volts,

50-60 cycles A.C. Secondary 5 V.C.T. 3 amps. 2500 volts insulation. Lo-l o 7.50
LS-88 Filament transformer for 6.3 volt heater tubes. Primary tapped for 105, 115, 125 volts, 50-60 cycles.

Secondary 6.3 V.C.T. 2 amps. 2500 volts insulation. LS e 7.50
1LS-89 Filament transformer for WE 262 A or 271 A tubes. Primary tapped for 105, 115, 125 volts, 50-60

cycles. Secondary 10 V.C.T. 1.5 amps. 2500 volts insulation. LS-T 7.50
LS-118 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondary 1! volts 10 Amps. For 849's

SRR e e ol O T e S RS ooy - SLA N e e R N P TR A £ ol e e O e L W0 ok A B 20.00

FILAMENT TRANSFORMERS FOR THREE PHASE AND BRIDGE RECTIFIERS

LS-119 Primary 100, 105, 110, 115, 120, 125 volts: 50 to 60 cyc|es. Secondaries 5 V.C.T. 3 amps., 5 V.C.I. 3
amps., 5 V.C.T. 6 amps. For bridge rectifier using 83 or similiar tubes. 5000 volt insulation. LS-3 ... 15.00
LS-120 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondaries 215 V.CT.'5 amp., 2!/5 V.C.T.

5 amp., 2!/, V.C.T. 10 amp. For bridge rectifier using 866 tubes. 12000 volt insulation. LS-3 e 25.00
LS121 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondaries 5 V.C.T. 10 amp., 5 V.C.T.

10 amp., 5 V.CT. 20 amp. For bridge rectifier using 872 tubes. 12000 volt insulation, LS4 o 35.00
LS-122 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondary 2/, V.C.T. 15 amps. 12000

VOIS TS BT ON . L3 oo oot eeemoamseeeeeoerem oot tremmems oot emmea o e e o o e s s 17.50
LS-123 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondary 2!/, V.C.T. 5 amps. 12000

oL RHELY | 132 10V Rk £ L e Bt oot A el NSNS e = A AN W o o S . 12.00
LS-124 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondary 5 V.C.T. 10 amp. 12000 volts

e s e I Dl o 0 Noe ST SR DR (o T P i, BT T G 08 o e p s 15.00

LS-125 Primary 100, 110, 120, 220, 230, 240 volts; 50 to 60 cycles. Secondary 5 V.C.T. 30 amp. 12000 volts
RSllatton o ESe g et B e L350 e i 1, g 4000 L L PO O NN o O S 0 24.00
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SCOTT-CONNECTED FILAMENT TRANSFORMERS

The Scott-connected filament transformer is one of the most modern methods of minimizing carrier hum. I+s efticiency
s so great that most of the newer broadcast stations are specifying Scott-connected transformers in their original
design. Scott-connected transformers are now standard equipment on the more expensive transmitters manufactured

by the largest broadcast organization in the country.

LS-127 Primary 200, 210, 220 volts three phase, 50 to 60 cycles. Secondaries 10 V.C.T. 3!/, amp. each: 90

degrees out ot phase for 203A tubes. LS-3 ____

LS-128 Primary 200, 210, 220 volts three phase 50 to 60 cycles. Secondaries |0 V.C.T. 7 amp. each; 90 degrees

out ot phase. For 4 203A tubes. LS-4 .. . .
LS-129 Primary 200, 210, 220 volts three phase 50 to 60 cycles.
N 28 SRR N Nt R I o f M e et a0 0 1 P 45.00

degrees out of phase. For 204A or 849 tubes.

POWER SUPPLY FILTERS

Power supplies for modern radio equipment are generally
obtained by rectifying an AC supply. This process is carried out
in two steps. In the first step, the AC voltage is converted to a
pulsating DC. In the second step this pulsating DC is passed
through a filter which smoothes out the pulsations to a point
approaching the smoothness of direct current. The filter unit
serves the function of supplying electrical inertia to the change in
magnitude of the pulsating current. The pulsations in the rectified
DC are multiples of the power supply frequency if a half wave
rectifier is used and are multiples of twice the power supply
frequency if a full wave rectifier is used. Similarly in a three
phase half wave rectifier the pulsation frequency is three times
the power supply frequency and in a three phase full wave rectifier
six times the power supply frequency. The function of the filter
circuit is to attenuate both the fundamental frequency and the
corresponding harmonics to a point that is not objectionable.
Economic considerations generally determine the extent of this
attenuation.

REGULATION

Another factor which must be considered in connection with
filter circuits is the question of power supply regulation. In addi-
tion to the regulation or change between no load and full load
caused by the resistance drop in the filter chokes, the regulation
of the rectifying circuit or unit itself must also be considered.

As an example, a typical half wave rectifier may have a 50%
regulation from no load to full load as compared to a typical full
wave rectifier having 109, regulation. In some filters a condenser
is placed immediately after the rectifying unit to assist filtering.
Under no load conditions this condenser tends to store the
electrical energy so that a peak voltage equal to 1.4 times the
RMS voltage applied to the plates is obtained. As a load is
applied, the charge built up on this first condenser is drained and
the peak voltage can no longer be maintained, the DC voltage
dropping to a point approaching the average value. It is rather
difficult to pre-determine in a simple manner the exact DC
voltage using this type of filter. As the ratio of load current
to capacity is increased, the voltage will tend #to drop down.

L
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(Figure 1)

On the other hand, if a condenser having infinite value could be
used, the peak voltage would be maintained regardless of load
current. A typical instance where the ratio of capacity to load
current is high may be found in the anode supply of a cathode ray
tube. In this type of filter a condenser of | Mfd is general.y
used and a current of approximately | MA is drained. Under this
condition, a half wave rectifier with 710 volts on the plate will
effect a DC output voltage of 1000.

To improve regulation, a bleeder is generally used. This consists
of a resistance shunted across the DC output and in most cases
drains approximately 10% of the full load current. Another
device frequently used to maintain good requlation, where the
current changes through a wide range, is a swinging choke preceding
the first condenser. With proper design, increasing load will lower
the impedance of this choke sufficiently to allow the voltage to
build up across the condenser following. In computing regulation,
the IR drop in the chokes must always be considered.

YARIACTORS

Certain applications such as class B audio amplifiers produce
wide changes in DC current with a corresponding tendency for
poor power supply regulation. In many of these applications,
distortion or non-linear modulation may be produced by the
voltage fluctuation of the power supply. To offset this condition,
the UTC engineering staff have developed a form of saturable
choke which is inserted in series with the primary of the plate
transformer. A DC winding is coupled to this choke and inserted
in series with the DC load. As the load is increased, the series
choke is saturated and more AC voltage is impressed across the
plate transformer primary which consequently compensates for the
additional drop in rectifier and filter circuit. This form of UTC
control unit is termed a Variactor. |n most cases these variactors
are made on special order only. However, a few are maintained
as stock items. As a typical instance of the application of the
UTC Variactor we can take the case of a class B-46 amplifier.
A typical ordinary plate supply for this purpose deliveries 400
volts on the plate at no signal and 350 volts on the plate at
maximum audio output. Using a Variactor, the voltage can be
actually made to start at 400 and end up with 405 volts and at
full load.
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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. incfara”eL Loy o RGNS SNt e S o e T b Bty ORGP $8.50

LS-91  Hum-bucking split tapped filter choke. 14 henrys 125 MA; 200 ohms D.C. in series. 3.5 henrys 250

e eamss G Sinpanallol o ESaZ oo cen s o T R R e R T 8.50

LS-92 Hum-bucking split tapped filter choke. 16 henrys 175 MA: 96 ohms D.C. in series. 4 henrys
B ey DS Remrallol G e TR RGBT 15.00

LS-93  Hum-bucking split tapped filter choke. 26 henrys 200 MA; 112 ohms D.C. in series. 6.25 henrys 400
b8 sohmise D Codinaiparallol o LSl oo n o o e 25.00

LS-96 Hum-bucking split tapped filter choke. 20 henrys 500 MA: 90 ohms D.C. in series. 5 henrys 1000
e o R Ratiallal S LGB i e ] e L e e e 40.00

LS-94 Split winding parallel feed audio choke. 320 henrys 3 MA; 6400 ohms in series. 80 henrys 6 MA;
RO s B G inapanalole Wi o sl e R T e T e e AR e G 10.00

LS-95 Split winding parallel feed audio choke. 720 henrys 5 MA; 3600 ohms D.C. in series. 180 henrys 10
MA; 900 ohms D.C. in parallel, 1S2 ... = et s AT T Sy e S R B N S e 20.00
LS-97 Swinging class B choke. 8-40 enrys 200 My 100 chms DIC. 153 o0 s e TR 15.00
LS-98 Swinging class B choke. 8-40 nentys 400 MA 90 ohms D.C. LS 0o oo o R = 2500

LS-99  Hum-bucking split tapped filter choke. 20 henrys | Ampere; 50 ohms D.C. in series. 5 henrys 2 Am-
petes: 1235 sohms ‘D.C, in iparallel;. Special casting - -~ o o oam T 60.00
LS-105 Swinging class B choke 8-40 henrys | Ampere; 50 ohms D.C. SPOCIAl. COSHG . Lo L Bl B T TR 60.00
LS-1100 Filter choke for low voltage high current power supplies .05 henrys 2.5A; .5 ohms. LS-2 . . . - 8.00

LS-1110 Hum bucking split-tapped filter choke. 20 henrys 350MA: 80 ohms DC resistance in series. 5 henrys
700 MA: 20 0hms D.C. resistance in parallel. 1S5 .. . . oo o o T E T 32.00

LS-1120 Hum bucking split-tapped filter choke. 12 henrys 700 MA: 65 ohms DC resistance in series. 2 henrys
e EgeRc hsahms D Chimparallell LBIBIEDE T o e e e et 40.00

LS-1130 Split filter choke. 12 henrys 1.7 A. 35 ohms D.C. in series. 3 henrys 3.4A.; 9 ohms D.C. in parallel ... 100.00

LS-1140 Filter choke. 10 henrys 2.5A.; 22 ohms D.C. resistance. SEotial eRshiag ool s SonT T R e 230.00
MODULATION REACTORS 10,000 VOLTS INSULATION

Castness Oene Ry st QOEN A B00 ohmeel O STy o oo e o e e e $17.50

Ea< OISR Ohenrys 170 A BE0 ahne ' DIC, 1SAme .o 0 - o o o W BT ST e 25.00

LS-102 50 henrys 350 MA; 250 ohms D.C. LS5 . . e il oo b Tl AT e el el N RSl e O RS R ¢ ) 40.00

LS-103 50 henrys 500 MA; 175 ohms D.C. Special castinge............. et I SR e TP it O ISR, e R e 60.00

LS-104 30 Henrys 1A.; 80 ohms DC 20,000 volts insulation. Seacialeasting st oo M o s 1 25.00

BALANCE COILS FOR PARALLEL OPERATION OF RECTIFIERS

LS-130 Centertapped reactor to equalize the load between two rectifiers of the 80, 81 82, 83, 83V, 573 or
similar tubes used in parallel. LS-2 . . SRR e, 8.50

LS-131 Centertapped reactor for balancing current through two rec’r_lflersof’rhe 866 or866A+ypegonnec’red

CiERe g T (R N Sl e SN S, A S el L A 15.00
LS-132 Cenfer‘rai:ped reactor for balancing current through two rectifiers of the 872 or 872A type connected
Loy i U0 2 X RS S L S0 L el Y S, SR S N R 40.00



The transformers illustrated above are typical transformers as supplied by UTC to broadcast stations and
commercial organizations. The UTC organization manufactures the most complete and diversified group of trans-

formers produced in the entire world. The scope of activity is partially illustrated by the following products which
UTC produces.

e Aircraft—portable audio and power components weighing but 6 oz completely poured with compound in drawn
metal containers.

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

e High © audio reactors with @ factor (L/R) as high as 200 and over.
e Audio equalizers and filters.

@ Saturable control reactors.

® Battery chargers and speaker field exciters.

e Rectifiers for broadcast and industrial applications.

e Automatic voltage requlators.

e Oscillation transformers.

e Plate and distribution transformers up to 200 KVA 100,000 volts.

e High potential and high current test sets.

o Audio and carrier frequency amplifiers for special applications.

Write to us if you are interested in any items running along parallel lines to the above. UTC consulting
service is gratis. |
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OVERALL DIMENSIONS

HlI Case 1-7/8 x 2-3/8 x 3
H2 Case 2-3/8 x 3 x 3-3/4

MOUNTING DIMENSIONS

HI 1-3/8
H2 [-11/16 x 2-3/8

group ot transformers, specifically designed for pcrtable use, are extreme y compact and light in weight. The

cycles.

- these units measures up to high quality broac'cast standards. oeing uniform in response from 30 to 20,000
hese high fidelity transformers 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

FHA-105
HA-106

HA-107

HA-100

HA-10]

HA-102
HA-103

HA-108

HA-109
HA-110
HA-111
HA-112
HA-113

HA-I 14

HC-115
HC-116

HC-117
HC-127

is not only used for the core material, but also for the shielding case, attording a maximum of shielding with
a minimum of size and weight. Anether unique feature developed to make possible the small size o
the elimination of all extended mounting flan
case allowing mounting with terminals either
metal chassis with no waste space.

COUPLING TRANSFORMERS

Cascaade, single plate like OIA, [12A, 30, 31, 26, 27, 37, 55 56, 85, WE262A, 864, 57 triode. 77
triode to a single grid. Turn ratio 2:1 overall. H-I '

nput, single plate like OIA, 12A, 30, 31, 26, 27, 37, 55, 56, 85, WE26A, 864. 57 trio e 77 triode
to push pull grids. Turn ratio I!/5:1 each side of center. H-1 oo
nput, two push pull plates like O1A, 12A, 30, 31, 26, 27, 37, 55, 56, 85, WE262A. 864, 57 +riodes.

fo push pull grids. Turn ratio Il/5:1 overall. Primary and secondary in two sections. H-2

INPUT TRANSFORMERS (TO ONE OR TWO GRIDS)

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-
Srampea e a kBl ohms.. HN L L s S e T st e i o e S
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 impecance of windings
in series 120,000 ohms, impedance of each winding 30,000 ohms. H-1 o7

Velocity ribbon microphone to single grid. Secondary impedance 90,000 ohms. H-1 .
Dynamic voice coil microphone to single grid, secondary impedance 90,000 ohms. H-|

MIXING, MATCHING AND OUTPUT TRANSFORMERS

Variable impedance line for mixing carbon or voice coil microphones, electro-magnetic or ol

damped pickups to a variable impedance line. Primary and secondary windings will match 500, 333,
2585200 ~bizh ersShohmaline, JFlal o ool 0o de ot o e e o s g B s R

Matching, velocity ribbon microphone to a 500, 333, 250, 200, 125 or 50 ohm line. H-1
Matching, dynamic voice coil microphone to a 500, 333, 250, 200, 125, or 50 ohm line. H-1 _
Matching, crystal microphone or pickup to a 500, 333, 250, 200, 125, or 50 ohm line. H-1
Matching, high impedance photo electric cell to a 500, 333, 250, 200, 125 or 50 ohm line. H-
Output, from a single plate like the OIA, 12A, 30, 31. 26 27, 37, 55, 56, 85, WE262A, 864 57
iniooe, 77 fricde, 1o & 500, 333, 280, 200, 125, or 50 chen e, Ml o ts e o o

Output, from push pull plates; like \OFA, [2A, 30. 31 .26, 271 37 55; 5o, 85 WIE262A. 864 57
triedes; 77  friodes 16 a- 500, 333, 250, 200 125 or 50 ohm lins. -IH

FILTER AND AUDIO CHOKES

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
oull connection 20 MA each side. Inductance with no unbalanced D.C. 500 Heneys, . ol it s s
oplit 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 |6MA: 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 ...

um-bucking tapped filter and audio choke 60 henrys 15 MA: D.C. resistance 3000 ohms, a loy core.
U AR el e T T el SN ENSNEE (LS, W SRR N I TP Cpehed e S

Hum bucking tapped filter and audio choke, 60 henrys 40 MA. D.C. resistance 1000 ohms, alloy

core. . H-2

o e s s e i i o o

el S ——— W

L I A e S

--------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

-'------."'"-""--'------'h---"‘"‘*""----'-----""—-'"‘"-'--------"-‘-“'"-'--'—----"‘——"—----'--""-"-- o I e i R i e S S e e e e e e e e ea

' these units s
ges or feet. These are replaced by simple threaded metal inserts in the
up or down, so that the units can be mounted either on rack panel or

$12.50

15.00

12.50
12.50

12.50
12.50
12.50
12.50

11 2:50

12.50
12.50

8.50

15.00

8.50
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 .ow

frequencies to compensate for losses in disc and film recording, etc. H-2 20.C0
HC-119 High frequency equalizer tapped for resonance at either 4000, 6000, 8000, or 10,000 cycles. Wil

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

2500.r 3500, or-4200 cycles, H-2 i N PP | e e AT il bl W T e T 20.00

HC-121 Speaker voice coil equalizing network provides gradual cutoff for low frequency speaker beyonc

1300 cycles and gradual cutoff for high frequency voice coil or crystal speaker (tweeter) below 4000
cycles. Specity speaker type number and its impedance when ordering. H-2 .. 2500

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 A.C. Secondaries 220 each side of center at 15 MA. 6.3 V.C.T. at 1.2 amps. 6.3 Volt. .4 amps

Ol LT A o e R S ) W SO UL IR ol AR L sl WL e T 10.00
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

v RN TR o e S e N L T A NS T ot o SRS G S et O T Sl MBRgRR 0L
HF-124 Filament transformer. Primary |15—60 cycles. Secondary 6.3 V.C.T. -2 amps. H-1 7.50
HF-125 Filament transformer—primary |15—60 cycles. Secondary 2!/ V.C.T. 5 amps. H-l 7.50
HF-126 Filament transformer. Primary |15—60 cycles. Secondary 10 V.C.T. 1.2 amps. For use with WE

o4 = 1 51 gl N o SN 20 S P SR S s B e e 1 AN SRl SO RO, . % s M S L 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 furnisnred 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 currents.

The Huc chokes may also be used to couple the output stage to RF pentodes like the RK 18, 20, 860 and
803 for screen plate modulation.

HUC-20 Will handle 20 watts audio power. It can be used with Class B 46's, 59's, 53, 6Ab, 79 etc.; or clacs
AL 2A3's; 250%, 210, Class A prime 42°s, 45'sele. PAZ o e e K $ 7.00
HUC-50 Will handle 50 watts audio power. Suitable for use with class B 210's, 80l's, 830's, 841's, push

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

PR etk e IR o RN A S e T AT Bl G e SN A M MRS R 12.50
HUC-100 Will handle 100 watts audio power. Suitable for use with class B 800's, 211E's, A prime 845's.

B M o L e e e e W o A Wi st MG BIL)
HUC-200 Will handle 200 watts audio power. Suitable for use with class B203's, 830B's, HK354's, single

Fimac 50T, push pull parallel A prime 845's, 284A’s, push pull parallel 800's etc. PA-5 32.50
HUC-500 Will handle 500 watts audio power. Suitable for class B204's, A prime 849's, Eimac 150T's, push

pull. 21205 in A\ prime,. ele.. VTS Case it LR S b T - st L ) et 80.00

Typical circuits and impedance co, ibinations of UTC modulation output chokes.
For further information on these chokes see UTC Sheet No. 112.

Secondary Impedances for Plate to Plate Loads of

Imped-
ance 1,750 3,000 3,500 3,000 6,000 7,000 8,000 10,000

i
{0

P B P Sec. Ratios Ohmns Ohms Chms Ohms Dl;ml Ohms Chms Ohmas @ o : :
6 3. 1 16 7:2) e 1,500 1,750 2,000 2,500 s =4
& 3 1T °T DY ... 1,180 1360 2,000 2,350 2,750 5,120 3,900 s
5 3 2 1 .44 e 1,320 1,550 2,200 2,650 3,100 3,500 4.400 CLASS A MOD « -2 : -i:
6 3 1 8 .56 1,700 1,950 2,800 3,500 3,900 4,500 5,600 4 e .
1 2 PSR (vt b 2,100 2,450 3500 4,200 4,900 5,500 6,950 @ # 3 1
SRS 1 Qi =76 1,350 2,300 2,650 3,800 4,550 5,300 6,100 7,600 -+ L O i
6 A Uulor i 1,750 3,000 3,500 5,000 6,000 7,000 8,000 10,000 4 2 o—jf
s 3 2 9 1.35 2350 4,050 4,720 6.750 8,100 9,500 10,800 13,500 Bt e @_ '

6 4 3 2 155 2,700 4,650 5,400 7,700 9,300 11,000 12,400 15,500 SINECE eHbEe EuARs A

S 3 200 18 3.150 5,400 6,300 9,000 10,800 12,600 14,500 18,000 MODULATOR = D C ADDING O Y
6 4 3 10 225 3950 6,800 8,000 11,200 13,500 16,000 18,000 22,500 NGB UUATOR St ) BUCRING
8 6 4 2 306 5,350 9,200 10,700 15,000 18,036

8 6 4 1 4 7.000 12,000 14,000 20,000

10 8 6 1 6.25 11,000 19,000 e
18 8 6 1 6.25 11,000 19,000

s CLASS € amp
EXAMPLE—A Class C tube, with 1,300 volts on the plate, draws a current of 235 mills.

1,300 | e
Its Class C load is therefore . or 5500 ohms. The modulator tubes have a plate-to-plate © —
235 : .
load of 10,000 ohms. _ ot
Referring to the chart, select that value which is closest o 5,500 and which appears in the . _
column hoaded by 10,000 ohms. This is 5600. The terminal connections to be used will then ) oy
be found in the first four columns at the left end of the line in which the 5,600 appears. These are: et o
T S [P »OD'3
Terminal P B P Sec. Q‘- 3
ik B : . '
Tﬂp. N-ﬂ. b 3 | 3 ; i 4

COUPLING PUSH-PULL MODULATOR

0“" caemmon powaer EUPFII',' must bﬂ u5ﬂd {ﬂr fhﬂ mﬂ'dUIﬂ+ﬂr ﬁnd C!ﬂli C EMP“ﬁEr- (:-LM-'I B oA AB} TO CLASS C S5TAGE HUC - 500
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ULTRA COMPACT HIGH FIDELITY audio units for portable preamplifiers in re-

mote pickup, aircraft and noise meter applications.

The UTC ULTRA COMPACT audio units, designed as companion units for acorn

and small metal type amplifier tubes, measure up to high quality broadcast standards.
These units are the smallest wide range audios in their class and their development was
made possible through the use of the most permeable of the new UTC core materials

HIPERM ALLOY No. 4.

Technical data on the ULTRA COMPACT audio units:

Frequency response — or — 2 db from 30 cycles to 20,000 cycles.
Weight: approximately 6!/, ounces.

Size:

Overall dimensions
height 1-15/16” (including clearance for lugs 21/,"
width 1-7/16”. e
depth -7 /16", Actual Size

Mounting dimensions

I-1/8 between centers across the base and top diagonals. The use of tapped metallic inserts permits

mounting with lugs either on top or bottom and eliminates waste chassis space normally taken by mounting.
flanges.

Shielding: The UTC ULTRA COMPACT series of audio units employ a true hum balancing coil structure

which combined with a special magnetic structure afford a maximum of inductive shielding. Separate electro-
static shields grounded to the core are brought out to a separate lug on the bakelite terminal strip.

Coil Design: The multiple tap windings used on input to grid, plate to line, mixing, and output transformers,

make possible a wide combination of impedance connections without impairing the efficiency or audio range of
each unit, thus increasing their versatility of application.

Type Application Primary Secondary List
Impedance Impedance Price

A-10 Multiple line or micro- 500, 333. 250. 50,000 ohms $10.00

phone to single grid 200, 125 or 50
ohms

A-12 Multiple line or micro- 500, 333, 250,200, 80,000 or 10.00
phone to 2 grids 125 or 50 ohms 20,000 ohms

A-14 Dynamic microphone to 30 ohms 50,000 or 9.00
| or 2 grids 12,500 ohms

A-16 Single plate (6C6, 955, 15,000 ohms 60,000 ohms 8.00
262A etc.) to single grid

A-18 Single plate (6C6, 955, 15,000 ohms 80,000 or 9.00
262A etc.) to 2 grids 20,000 ohms

A-20 Multiple line or microphone 500, 333, 250, 500, 333, 250, 10.00
to mu|’cip|e line 200, 125 or 50 ohms 200, 125 or 50 ohms

A-22 Dynamic microphone to 30 ohms 500, 333, 250, 9.00
Multiple line 200, 125 or 50 ohms

A-24 Single plate 6C6, 955, 15,000 or 500,333, 250, 200, 10.00
262A etc. to multiple line 3,750 ohms 125 or 50 ohms

A-26 Push pull plates (6C56, 30,000 or 500, 333, 250, 10.00
955, 262A etec.) to 7,500 ohms 200, 125 or 50 ohms
multiple line

A-28 Bridging transformer 4000 ohms 500, 333, 250, 10.00

200, 125 or 50 ohms

||

AUDIO CHOKE

A-30 Parallel feed choke. May also be used as a push pull audio choke.

300 Henrys (@ 2 MA 6000 ohms D.C.
75 Henrys @ 4 MA 1500 ohms D.C.

Inductance with no unbalanced DC 450 T SISO b oot | SN 00, DO L YN, M - o $7.00

UTC now manufacturers special ULTRA COMPACT units to customers' specitic requirements. Rapid delivery
of special units can be made as required. Consult our en gineering staff.




ADDRESS

The Public Address series of audio, filter and power MOUNTING DIMENSIONS
units described below are designed to satisfy the demand | (With Flange)
for a popular priced quality line having the many exclusive T PA-1 1-15/16 x 2-7/16
and Universal features associated with UTC products. Al PA-2 2-7/16 x 3-7/8
cases are finished in a black eggshell enamel to suit exacting P iR
commercial requirements as to appearance. Each franstorm-
or may be fastened to chassis or rack panel with lugs either
at top or bottom. The housings are physically symmetrical
and similar in construction and when grouped in finished
equipment present a thoroughly orofessional appearance.

(Without Flange)

PA-1 1-13/16
PA-2 1-5/8 x 3-1/16
PA-3 1-13/16 x 3-7/8

OVERALL DIMENSIONS

Transformers PA-134, 135 and 136, are now manufactured L W
in the hum-bucking type of construction. In consequence i PA-L 2V 3 .
they have an extremely low hum oickup and are excellent PAS 378 B 3
for low level work. PA-3 3% 47 44
INPUT TRANSFORMERS, CLASS A
PA-131 Transformer from | plate to | grid. 3:l ratio.  PA-l s $4.50
PA-132 From | plate to 2 grids. 2:I ratio each side. Split sece  PA-l e 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
PA-233 From 2-56 plates to 45 A prime grids PA-l.....coisss e 6.00
PA-134 500, 200, or 50 ohm line 10 SINGIE Grid.  PA= | e 6.50
PA-135 500. 200, or 50 ohm line to push pull grids. PA-l sttt 7.50
PA-136 Single plate or pickup and carbon mike or low impedance pickup to one or two grids.  PA-I e 7.50
MIXING, MATCHING TRANSFORMERS -

PA-137 Mixing 500, 200, or 50 ohm line to 500, 700 or 50 ohm line.  PA-l s i st $5.50
PA-138 Audio line matching. Will handle 20 watts audio power.  Input 500 or 200 ohm line, Output 16,

8. 5, 3 and 1.5 ohms. PA-2 oo oo o A s B SRR 7.50
PA-139 Audio line matching. Will handle 30 watts audio power. Input 500 or 200 ohm line. Output 16, 8,

gl S G R S S N e ORI ..o e U e e 12.50

CLASS A OUTPUT TRANSFORMERS
PA-140 From a triode plate like 864, 27, 112A, 55, 30 to 500 200 161 BOM SRS ol B R L P $6.50
PA-141 From push pull triode plates like 864's, 27's, 112A’s 30's to 500, 200 or 50 ohms. i 7.50
- REACTORS

PA.40  Filter choke. 12 henrys. Max. D.C. 200 MA. Resistance |10 ohimse . PRZ wimotatiam i st et $4.50
PA-4l 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 ohifis. PAR2 o i bt e T 4.50
PA-44 Filter choke. 30 henrys. Max. D.C. 100 MA. Resistance 375 MG,  PAC2 ot e bt ottt 4.00
PA.45 Parallel feed audio choke, 250 henrys. Max. D.C. I5MA. Resistance 4500 ohms. PA1 e 4.50
PA-46 Center tapped audio choke for P.P. 245, 59, 2A3 and 250 tubes. Over all inductance 50 henrys.

Max. D.C. 125 MA. Resistance 725 ohms. PA-2 ettt 5.50
PA-47 Center tapped audio choke for P.P. connection. Overall inductance 300 henrys. Max. D.C. 10 MA.

Radidinnes ATE0 ORI, P i il i bt bt s i s 5 e e i b B S 5.50

POWER and FILAMENT TRANSFORMERS
PA2] 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; 24, V.C.T. 3 A, 63 V.C.T. 2.5 A, 2}/ VLET, A, PAE Sl $ 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; 2!/, V.CT. 5 A, 2l V.C.T. 10 A., 5 V.C.T. 3 A PASB. . s . 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 150 MA; 2!/, V.CT. 5 A., 2/, V.CT. I0 A., 5 V. 3 A. o e M RN L FLS LTI S - S SRS 12.00

PA-24 Plate transformer for push pull 250 tubes and tuner. Primary 115 V. A.C. 60 cycles. Secondaries:
500-0-600 150 MA; 21/, V.C.T. 10 A., 6 Y.C.T. 2.5A: 7\/5 tapped at 5 V.3 A.. 5 V.CT.3 A, PA-3 13.50
PA.425 Plate transformer for parallel push pull 45 A prime tubes. Pri. 115 V. A.C. 60 cycles. Secondaries

400-0-400 at 200 MA:; 2!/, V.CT. 6 A.; 2!/ V.C.T: 10A. S ViC T8 A3 VIC IS A RS, s e 12.50
PA-426 Plate transformer for class B 6A6 and A prime 42 tubes. Pri. 115 V.A.C. 60 cycles. Secondaries 400-

0-400 at 125MA: 21/, V.CT. 6 A. 63 V.CT.4 A. 5 V.C.T. 3 A oPAg. T e e et el e ST 0U00
PA.427 Plate transformer for parallel push pull 45 A prime tubes. Pri. 115 V.A.C. 60 cycles. Secondaries

400.0-400 at 200 MA: 2!/, V.CT. 3 A, 63 V.CT.3 A, 5V.C.T. 3 A PR el L e 12.50
PA-25 Secondary. 25 V.CT. 10 amps. PA-1 e e 4.50
PA-26 Secondary. 5 V.C.T. 3 amps. PA- | e T 4.50
PA-27 Secondary. 6.3 V.C.T. 2.5 amps. PA-l e 4.50

PA-28 Secondary. 714 V.C.T.3 amps. PA-| e P NG 4.50
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The UTC Varitone is a revolutionary audio device which permits full control of the frequency response
of any audio amplifier or receiver. Using this device, tone correction can be effected for defects in acoustic
conditions or overall audio response. It is also possible to produce new tonal effects from phonograph rec-

~ordings or radio reception and to bring back notes which would otherwise be lost completely. Due to
the high equalization obtainable with the Varitone, some loss in gain is effected. If the amplifier or receiver

does not have gain to spare, it may be necessary to add an additional stage of audio frequency amplifi-
cation. The Varitone is made in three types, as follows:

VT-1 This Varitone is incorporated with a universal audio transformer. Two primaries are provided.
One is suitable for working from a single or double button microphone, a low impedance pickup, or a line;
the other primary is designed to work out of the plate of a tube or from a high impedance pickup. The
secondary winding is centertapped and is equally suitable for working into one or two grids. The types
of response curves possible are shown in curves A to H. Cist-Prige e oo il GO 0 $8.50

VT-2 The VI-2 is a varitone control unit, incorporated with an impedance matching device so that it
can be connected directly across a 200 or 500 ohm line, or low impedance pickup or mike, or in shunt with
the piate circuit of any triode or a high impedance pickup. The circuit is not changed in any other way.
The VT-2 is solely an addition for tone correction. The original audio circuits are not disturbed. The
response curves possible are shown in curves A to H. Lisk Priee i b L e s 5600

VT-3 The VT-3 is 8 complete self-contained unit which does not use external centrol. The components

are adjusted so that |0 db. equalization is effected at 80 and 7000 cycles. This unit is connected directly
from plate to B plus of firs* audio triode. No other alteration is made.

it PRices, b 75 F A Tt S e B e $5.00

VT-4 The VT-4 is a complete self contained wired unit including a variable control so arranged that
with the control at one end high fidelity performance is effected by the increase of low and high frequencies,
and with the control at the other end the high response is reduced to diminish static, line noises, and hetero-
dyne whistles. The unit is connected directly from plate to B plus of first audio triode. This unit is designed to

work in the plate circuit of low impedance tubes such as O01A, 12A, 30, 31, 26, 27, 37, 55, 56, 85, 262A,
864, 57 ftriode, 6C6 triode, 77 triode, etc. EistoPrice - o Sl fa © et T ..$6 .00

VT-5 The VT-5 is similar to the VT-4 except that it is designed to work out of high impedance tubes
such as all screen grid tubes, all pentodes, 2A6, 40, 75, other hi mu triodes, etc.

L L :
BrebvPricas o= VL e SN T $6.00
Overall dimensions Mounting dimensions
L \'24 H
o M S e L Y AR A R N 3 4 1-15/16 x 2-7/16
NI - h ot e o TR e T 21/5 3 3 | 1-15/16 x 2-7/16
520 T ORI | Ll TR el 31/, 2 3.3/16
AL o R A R s Lt TR SR 2 24 2 1-34
| j [ - - ,
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PA SERIES OF CLASS A AND CLASS B OUTPUT TRANSFORMERS

Type

Primary Impedance

Will Match

Secondary Impedance |

Case & Price

PA-15

8000 ohms plate to plate.

Class A, in push pull: 250's, 245's,
43's, 500, 200, 16, 8, 5, 3. 1.5 ohms.
Single: 211, 843, 842, 205D, 48.

PA-2
7.00

PA-16

5000 ohms plate to plate or 3000
ohms plate to plate.

PA-17

For 5000 ohms

In push pull: selt bias 2A3's, W.E.
275N s,

Single: 59 triode or 71A.

For 3000 ohms

In push pull:
single W.E. 52A.

500, 200, 16, 8, 5, 3, |.5 ohms.
Fixed bias 2A3's,

PA-2
7.00

2500 ohms plate to plate or 1500
ohms plate to plate.

For 2500 ohms

Four 2A3's in push pull parallel
self bias.

For 1500 ohms

Four 2A3's in push pull parallel
fixed bias.

500, 200, 16, 8,5, 3. 1.5 ohms.

PA-3
10.00

PA-18

4000 ohms plate to plate.

Four 250's in push pull parallel. 500, 200, 16, 8, 5, 3, I.5 ohms.

—_—

PA-3
10.00

PA-19

10,000 ohms plate to plate or 6000
ohms plate to plate.

For 10000 ohms

Class A push pull 59 triodes, 71A's,

6B5's, single 210, 41, 268A, 2A3.

Class B push pull 49's, 53's, 79's,

89's. 500, 200, 16, 8, 5, 3, 1.5 ohms.
For 6000 ohms

Class A push pull 52A's, single 31,

46, 59 pentode.

Class B push pull 46's, 59's.

PA-2
7.00

PA-710

20,000 ohms plate to plate or
14,000 ohms plate to plate.

For 20,000 ohms
Push pull 210'.
For 14,000 ohms
Push pull 47's, 2A5's, 42's used as

pentodes.

500, .200,. 16, 8, 5, 3, 1.5 ohms.

PA-2
7.00

PA-245

6000 ohms plate to plate and 3500
ohms plate to plate.

For 6000 ohms

Class A prime 45's self bias.

Class B 46's and 5%9's. Class A
WE 252 A's.

For 3500 ohms

Class A prime 45's fixed bias.

500, 200, 15, 8, 5, 3, 1.5 ohms,

PA-2
7.00

PA-445

3000 ohms plate to plate and 1750
ohms plate to plate.

For 300t ohms

Four 45's in push pull parallel A
prime self bias.

Four WE 252A's in push pull par-
allel class A.

Four 46's or 59's in push pull par-
allel class B.

For 1750 ohms

Four 45's in push pull parallel A
prime fixed bias.

500, 200, 15, 8, 5, 3, 1.5 ohms.

PA-3
12.50

PA-2L6

6600 ohms plate to plate.

Push pull 6L&'s self bias.

30 watts output. 500; 200,15, 8, 5, 3, 1.5 chms.

PA-3
10.00

PA-4L6

3800 and 3300 ohms plate to plate.

For 3800 ohms.
Two 6Lb's fixed bias, 60 watts output.
For 3300 ohms.
Four 6L6's self bias, 60 watts output.

500, 200, 15, 8, 5, 3, |.5 ohms.

PA-4
15.00

e T

BALANCE COILS

The new UTC development which permits paralleling mercury vapor rectifier fubes with equal current distribution.

PA-10B Center tapped choke to equalize the load between two 80's, 81's, 82's, 5Z3's, 83's, efc. PA-2 case $5.00
PA-11B Center tapped choke to equalize the load between two 866's, 866A's. PA-3 case . . . 10.00
PA-12B Center tapped choke to equalize the load between two 872's, 872A's. PA-5 case . 25.00



Mounting Dimensions

OVERALL DIMENSIONS

PA-1 1-15/16x2-7/16 > i i
PA-2 2-7/16x3-7/8 Eﬁ; %I/f/m 341/ 3

PA-3 3-1/16x4-5/16 PA3 3% 47 41/4
PA-4 3-3/4x5-7/32 PA-4 & N
PA-5 4-3/4x6-3/8 PA-5 7 5% 5l

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 t

fessional appearance when grouped in finished equipment. PA type cases may be mounted with termi

woroughly pro-
nals on top or

below the chassis. All units are fully impregnated and then sealed in their cases with a special heat dissipating

SomRE e, INPUT TRANSFORMERS CLASS B, A PRIME
PA-49 Push pull 45, 59 or 6L6 plates to plishipulsS45 /A Britisl gricis PAR o (& o b vp D s e $7.50
PA-50AX Single 53, 56, 6C5, 6Cb6 triode, 6A6 to Class B 53, 6Ab or 6E6 grids or single 89 to Class B 89 grids.
PA-51AX Single 46 or 6L6 to Class B 46 or 59 grids. |

Single 45, 59, 2A3 or 6L6 to Class B 46 or 59 grids

Single 49 to Class B 49 grids.

oSingle 37, 76, 6Cé6 or 6C5 triode to Class B 19 or 79 grids.

Single 30 to Class B 19 or 79 grids.

Single 89 to Class B 19 or 79 grids.

Single 2A5, 42, 45 triode plate to A prime 45's 2A5's or 42's, PA-l ... . 5.50
PA-52AX  Push pull, 45, 59, 2A3 or 6L6 plates to 2-46 Class B grids.

Push pull 45, 59, 2A3 or 6L6 plates to 4-46 or 59 Class B grids.

Push pull- 2A3's to 2-841 Class B igrids.  PA-2 . oo TS " i) T S $6.50
PA-53AX Push pull 42, 45, 50, 59, 2A3 or 6L6 plates to two 210, 801, RK-18, 35T or 800 Class B grias.

Push pull 2A3 plates to two 838, 203A, 50T, 35T, 21 1A, 242A. 830B 800 RK-18 80! or 210 Class
PA-59AX 500, 200 or 50 ohm line to two 805, 838, 203A. 830B. 800. RK-18, 801 or 210 Class B grids............ 7.50
PA-238AX Push pull parallel 2A3, 45, 50, 59 or 6L6 to four 805, 838, or 203A Class B grids.

Push pull parallel 2A3, 45, 50, 59, 6L6 or two 211A, 845 plates to Class B 204A, HF-300 or

849 grids. -

Push pull parallel 2A3, 45, 50 or two 50T, 211 A, 845 plates to Class B 150T or HF-200 Class B

GRICISARR LA ey S b i e BT 0T I STt ovloh Svilen 0 M It et e b e or T W R | O
PA-512 500, 200 or 50 ohm line to two 50T, HF-300, HF-200, 204A or 849 Class B grids. PA-3 20.00

FILAMENT TRANSFORMERS |
Types PA-34 to PA-127 tapped at 105-115, 220, 230 Volts A.C., 50/60 cycles
PA-34 21/, V.CT. 10 amps for 2-866's—5000 V. insulation—PA2 . $7.50
PA-120 25 V. C. T. 10 amps for 2-866's—10,000 V. insulation—PA-3 ... 9.00
PA-121 5 V.C.T. 20 amps for 2-872's—10,000 V. insulation—PA-3 . pfoet o el che et oy et D 14.00
PA-122 71/, V.C.T. at 6.5 amps for 2-800's, RK-18's, 825's, 210's. 5000 Volt insulation—PA-3___ 11.00
PA-123 2-7!/, V.C.T. 65 amp windings for 800's, RK-18's, 825's, 210's—5000 V. insulation—PA-3_____ 14,50
PA-124 FI}O V.C.T. 7 amps for 2-203 A's, 242 A's, 211's, 845's, 852's, 860's, 217 C's. 10,000 V. insulation—
e8] e TR T AN T e GO Y A ARSI ORI N e SO N e e Lo Y & A0 12.00

PA-126 2-14 V.CT. 125 amp windings tapped at || or 10 volts. 5000 V. insulation—for 04 A's, 49's,

Rl 20015, Sl-200E e rARRO0 SAIS= SR A ML oh . S0 s g et e e R 20.00
PA-127 21/, V.CT. at 10 amps 10,000 volt insulation, 2-10 V.C.T. 3.5 amp windings. 5000 V. insulation—

Sl AN Wtk R e R e e T el A S SATE T e, (LS e | 15.00

EACE28 5 V.CT. |2 amps for 3-36T's, 2-50F's.or 1-150 T. 7000 V. instlation. PA-3 i i 10.00
CASl 29 el V.C T 23" ambs For 2-300T's ‘apothen 715 volt tubes, PA-S e ot 12.50
FA-29 Siceandariesy, 20 ViCH. 5 A 2 VIE T S A EV.CT. A PAR o o2 e B AT 6.25
PA30I. “Secondaries.. 25 M C TS A T YICT. 25 AL, T V.CT. 25 A PAD it e 6.75
PA3L . Secondarjes. 215 V.CI. 5 A., 5 NCT. 3 A, 716 VCT. b A, PAD et 6.75
PA=3ZF SSacondaries, BOVIC L3 A 5iNC. T3 5AE VCT, 3 A PA2 V ude b e “ins by iy 1 - 6.75
PA=33 . Secondaries.s 5 VUCE'3 Ay 76 NET 260 AL Tl V.CT 2V Ay PAD Sl iiineiid e i s 6.75

NOTE: Types PA-29, 30, 31, 32, 33 are insulated for 2000 volts. Primaries designed only for 115 volts A.C., 50/60 cycles.



Modulation

%Qw. .. uTc VARIMATCH Transformer

Jhe dnswer to Your Modulation EProblem. A
Now Jransfoumer providing a very wide range of.
load impedances for any modulator.

As a solulion to this problem, UTC has developed its new line
of Varimatch trans{ormers, which, through proper design, permit a
very wide range of impedance matching. (The chart on this page
illustrates the impedances available on all Varimatch units. In
addition to the values shown, units VM-4 and VM-5 also have
higher impedance combinations to take care of the new high im-
pedance tubes.)

Due to the wide range in operating conditions, of RF tubes in
class C, a corresponding wide range of load impedances, reflected
to the modulator stage, is effected.

otandard transformers for maiching modulator tubes to an RF
load, as available today. afford the use of 2 or 3 specific imped-
ances on the secondary. The result is that frequently a transformer
is purchased for this service with the thought that it is the “nearest
thing”™ to the impedance desired.

The value of a VARIMATCH transformer for amateur work can-
not be over-emphasized from the angle of universal application.

New tubes have been and are being brought out constantly (wit-
ness the 6L6 and 35T.)

Jhe UVarimatch Jransformer Never Bocomes Cbaolete

This can only result in comparatively high distortion levels.

1 PE VARIMATCH Modulation Transformer LIST PRICE

VM-1 ggiig:ng]lzssmgs?:;er tubes to modulate a 20 to $3.00 PA-2 CASE
VM-2 g:]n;l:t?%?u:;}é 1:?;11' tubes to modulate a 40 to 1250 PA-3 CASE
VM-3 ggl';l:;défq::}é I:::;Eer tubes to modulate a 100 to 20.00 P A..4 C ASE
VM-4 :g;ll:::;tgtlaa::% 1::;1:' tubes to modulate a 200 to 39 5 PA-5 CASE
it e T e T 70.00 Eae

el S SECONDARY RF LOAD IMPEDANCES AVAILABLE FAUDIS LOAD
ST T e e i N e e Stk o] i i e, WS D

2000 1070 1950 2150 3620 3920 4300 6350 6550 7900 8600 11400 200 350
3000 1620 2950 3240 5500 5900 6500 9400 10000 11800 13000 17000| 300 520
4000 1380 1850 2160 2850 3450 4300 5500 7300 8650 12500 17400| 250 400
5000 1730 2300 2700 3500 4300 5400 7000 9150 10800 15700 21600| 300 500
6000 1070 2140 2180 2750 3620 4250 4300 5150 6350 8300 8600| 200 370
7000 1250 2400 2500 3200 4280 5000 5050 6000 7300 9700 10000| 230 430
8000 1440 2760 2900 3700 4900 5650 5800 6900 8400 10000 12000 270 500
9000 1620 2050 3100 3240 3900 4150 6200 6500 7750 9400 12500 | 300 550
10000 1800 2300 3500 4300 4500 6100 6900 7100 8600 10500 14000| 330 600
12000 2070 2150 2750 4250 4320 5150 7250 8300 8700 12500 17400 370 400
14000 2440 3200 4900 6000 9700 430

16000 2780 3700 5600 6900 11000 500

18000 3140 4150 6300 7750 12500 550

200~

1070

1950

2150

3620

3920 4300

6350

6550

m

7900 11400

“In some cases it is desired to match an RF load to the 500 Ohm output of a PA amplifier The terminal
arrangement noted will take care of this application.

} These impedances are suitable for PA applications. If a monitor speaker is desired, proper distribution of power is obtained by
operating this low impedance into the high impedance primary of the speaker transformer.

8600

In many cases the specified plate to plate load impedance for the modulator tubes does not coincide with the values listed in the left
hand column of the impedance chart. If such is the case, select the value nearest the specified plate to plate impedance for the tubes to be
used in the modulator; then the available secondary load impedances are calculated by multiplying the values listed under secondary
impedances by the ratio of the plate to plate impedance of the modulator to the value selected from the left hand column, that is

P to P load impedance of modulator tubes
primary impedance in left hand column

FOR EXAMPLE: The modulator is to use 2 838's operating at 1250V. The plate to plate load impedances of the 838's under these condi-
tions is 11200 ohms. The power output is 260 watts. With this AF output the DC input to the Class C stage should be 520 watts. If the
Class C plate voltage is 2500V the plate current will be 208 MA; giving an RF load impedance of 12000 ohms.

Choose primary taps to give 12000 ohms plate to plate and secondary taps to give 12500 chms.
Substituting in the formula

R multiplied by secondary impedance listed in right hand columns.

11200
12000

The difference between the required 12000 RF load impedance and the calculated available load impedance of 11,700, gives a match
within 22 %.

x 12500 = 11700 (secondary impedance)

Secondary Rr. —
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The UTC Variactor method of controlled carrier modulation is one of most forward steps in radiotelephony. Phone
men have acclaimed it as the most economical and practical, least critical and simplest ot any controlled carrier

system in use.

The UTC Variactor controlled carrier modulation system:

® Increases blanket DX coverage many times

® Almost doubles Class C tube ratings and will double to quadruple Class B
inear tube ratings

® Allows power consumption savings of 509 or over

® Reduces interference between stations tremendously

® |ncreases Fidelity

UTC bulletin 11CC gives full details on this new system of transmission.
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The Essential Variactor Unit Required for Controlled Carrier Modulation Is Now Available in Six Types to Take Care

of Transmitters From 25 to 800 Watts Output.

CV VARIACTORS FOR CONTROLLED CARRIER CLASS C

List Price
CV-1 25 to 50 watts maximum input controlled class Cooooooo $ 7.50
CV-2 50 to 100 watts maximum input controlled class Coooooooo 10.00
CV-3 100 to 170 watts maximum input controlled class Coooooo 15.00
CV-4 170 to 300 watts maximum input controlled class C..ooce. 20.00
CV-5 300 to 500 watts maximum input controlled class Coooooroo 25.00
CV-6 500 to 800 watts maximum input controlled class Coooeoerooo 33.00

TRIODE

J Q0L
50,000
S5W

lllli'illii E

DO U (
50000

The amplifier shown is the ideal high fidelity 100 watt amplifier for PA
use. With the proper output transformer this system is suitable for use as
the audio modulator for a broadcast transmitter. The gain of this system is
65 DB. 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.

AV AUTOTRANSFORMERS FOR CV
VARIACTORS—I115/170 VOLTS AC

AV-l for
AV-2 for
AV-3 for
AV-4 for
AV-5 for
AV-6 for

use with

use with

use
use
use

use

wit
wit

wit

ith

WIiT

= TR s |

List
N $ 5.00
GV wabe 6.00
OV e 7.00
ENTAhm 2 $.00
ENVED . s 12.00
CN=6 15.00



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.

=i %R In a large number of circuits a fixed C bias supply has been provided for the output tubes. As is
T 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

"J'_—:.:'c olate current variation. These effects tend to introduce strong harmonics into the output. In a selt
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

e f”f bias eliminates this effect entirely, and consequently allows higher power outputs to be obtained from a
Fraure 3 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.

The use of fixed C bias also makes possible the operation of the power tubes in an overbiased condition. |f 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 mfd. For 49, 89, or 203A tubes,
R= 6000 ohms and C= .04 mfid.

ATTENUATION NETWORK DATA

2A 2A A A C
B B D
A A
T

H PAD pouBLE TT PAD

It is often necessary to couple two sources of input, such
as a tuner and microphone, to an amplifier. To properly do
this and still obtain full efficiency from the amplifier gain
control, some attenuation should be available at one of the
sources. This is readily done with an attenuator based on
the illustrated chart. The data shown has been computed to

PAD

NOTE Z.[LINE IMPEDANCE) =500 OHMS; | = 14513 : : ; :
( ) J ' great accuracy, and is suitable for use in making attenuators
ATYENU oo 2 cramft4) 8- :(;,;, ¢ =2t xsmnf)| D= 2 for laboratory or professional applications. . Obviousl.\;. a
; i i) vanh( E—L group of fixed attenuator units can be made into a variable
Dl AT B BTG D pad. For example, a 10 DB T type network would use
il 1.440 43420 2.879 86850 2 series resistors of 260 ohms each and one shunt resistor of
B 0 soproimsely 350 oh
: 3] 0 : .
4 5. 158 10850 11.52 21710 _ : _
.5 7.193  8685. 14.40 17380 For a line impedance other than 500 ohms multiply all
.6 $.635 1232, 17.29 14480 v - . '
o AR 20_1; 12;33 resistor value by Z/500 where Zx is the impedance desired.
<) 1IN 5421. 23.0 10
. 12.95 4818. 25.95 9656. LS-30 PA-137
1.0 14.38 4333, 28.85 8690.
2.0 28.65 2152 58.08 4364. AR il
3.0 42,75 1420,  §8.08 2925. | sw ¥
4.0 56.58% 1049. 119.3 22009. - |
5.0 70.03 822.4 152.0 1785.
6.0 83.08 669.4 186.8 1505. -
7.0 95.65 558.0 224 .0 1308. LS-30 PA-137
8.0 107.7 473.1 264.3 1162. 50 OHM
90 1191 4059  308.0 1050. 2 y _ PAD :
10.0 129.9 3515 355.8 962.5 T W | SW S
1 s 174.5 183.6 680.8 756..3__ 2-2_] 50 SO B 2
20 204.5 101.0 1238. 611.2 o R 1. PAD 3
25 2235 56.40  2216. 559.5 ;
30 234.7 31.65 3949 532.7 T
32 241.3 17.79 7027. 518.0 : LS-30 PA-137 -
40 245.1  10.00 12500 510.1 8.2 : S R q 2
45 247.2 5.624 22230 505.7 35 o "'"
50 248.5 3.163 39530 503.2 > ;c 50
55 249.2 1 B 7 1 70300 501.8 oV ‘
60 249.5 1.0 125000 501.0 s ;
65 249.8 5623 222300 500.5
70 249.8 3163 395400 500.4 LS-31 PA-143 |
75 249.9 .1779 703000 500.2 » ° AR
&0 2499 10 1250000  500.1 £z | f |
85 250.0 .05620 2223000 500.1 oD X RN g
90 250.0 .03161 3954000 500.0 253 > |
95 250.0 .01879 7027000  500.0 i |
100 250.0 .010 12500000

500.0 i L
- Four position series mixer




210

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

output available is 60 watts.
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If 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.
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It is normally difficult to LAV
obtain high power output 50 W PA- 4.4 |2
from an amplifier designed
to work with the low plate £ o
voltage available from a ! —/MW— ¢ mmm\ 5 4 ®
DC line. However in the 0 W
amplifier shown above, |
fixed battery bias is used -
B E
on the output tubes and < mpm 200 V S mpm <0V 8 uupm 200 V
they are driven A prime.
This amplifier will deliver
I5 watts of audio normally . 2 o |
B @
and 22 watts peak power. ——_______—T: e
The overall gain is 88 DB. k
B4s 66 =T 82
LS-i8 ;
e - -t el T S
| I t -
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: i 'ﬁ:FG 4 b 4 -
1 | I |
3 ! = | | :
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t E 2 MEG % © i i i
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e : AAAA T S bl R B S T Eomelt Nl o k
W s 1 il
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| l T :
N I | I
yisiy _% | - 0 SO
! = r ¥ ! , il
low L ____________ 4 - +
: : - 2000V
l P ¢ —6—0——— o oo ® — s &
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 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 tfo 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
shielded 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] 40°% dis-

count or net price of $91.50 to Universities, Broadcast Stations or dealers.
Purchase through your local U.T.C. distributor.
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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. By employing fixed bias and
perfectly matched transformers a power output of 38 watts is made available. The adjustable bias potentiometers allow pertfect

matching of the output tube plate currents. This has a considerable bearing on the magnitude of harmonic distortion. The overall
gain of this amplifier is 90 DB.

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 40% discount or net price of $46.35 to Universities, Broadcast stations or dealers. Purchase through
your local U.T.C. distributor. |

LS50

JUUUU L

50,000 Ohms
{ Watt

LS-94 [5-94

v
JU U

6.3 V.

40 Ohms

The 6Cé pre-amplifier circuit shown above is particularly adapted
for use with Crystal, Ribbon and Voice 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] 40°% discount, or net price of $48.60 to Universities,
Broadcast stations, dealers. Purchase through your local UTC dis-
tributor.
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DECIBEL DATA
MICRO WATTS

X @ + genpgmd

600
700
800
Q00
1000

Bo
4Q
80
80
70
80
80
/OO

-
—t1.02
o3

S

|

l\t
|
OO ~NOOGHE W -~

LEVEL in MINUS D.B

IO
WATTS

Q01

m v 9 onrogQ

. " g

0

o g .
-] 1 /17 | B [ /9—] 1]
2 —/8 :
: ///f - 5 3 i /}q

1— -6/‘ ! = -

~ X @ * 9 QhOO
2 9 .9 0.9 990073 b

- = /}/
38 ;

—

35

2
J

30
Lo
(W

KRG

R7
R6

2t
23

I-.EVEL | N PLUS D.B

I e B S B B e e
L
TSR
\

t

WATTS

To set up a standard of electrical energy comparison, the use of the decibel has been based on a reference level of ODB ot a
power level of .006 watts. In other words, energy levels greater than .006 waits 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 any
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 the

E* |
The power input equals — or
R 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 ifself 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 odd 60 DB to the DB equivalent of .41 (7.74 DB). This gives us a total of 67.74 DB.

ouiput to |12 watts. — .002 watts.

For power ratios, the same method applies, except that the decimal point is moved one figure to the right for each 10 DB.
L, P, | |, P, - , P,
DB — — DB — — DB — —_
L P : P a P,
0 1.00 1.00 2.36 76 578 5.35 .54 292
18 .98 96 2.62 74 548 5.68 .52 27
.35 96 922 2.85 b 518 6.02 .50 25
54 .94 .884 3.10 .70 49 6.94 .45 .203
12 .92 .846 335 .68 462 7.96 40 16
92 90 8l 3.61 b6 435 Q.12 .35 423
|11 .88 J74 3.88 64 41 10.5 .30 .09
.31 .86 .74 4.15 .62 .384 12.0 .25 .063
|.51 .84 706 4.44 .60 .36 L 14.0 .20 .04
.72 .82 672 4,73 58 336 16.5 A5 023
.94 .80 .64 5.04 56 314 20.0 10 0l
2.16 .78 .608 |
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This Modulator is capable of 300 watts output using the new 805 Zero Bias Tubes.
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500 watt class B Modulator for a 1KW Transmitter using 204A’s or HF-300's.
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Two stage battery microphone or photo electric cell pre-amplifier using 854 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 oulput tubes. Shun?
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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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. [+ 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 known, 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 .| 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 .1 mid.
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,



To use this chart, the measured value of volts or milliamperes is located at the bottom of the chart. This is extended vertically to
the position where it intersects the correct horizontal impedance line. The sloping line corresponding to this point of intersection is fiha
DB level. As an example, let us take a case where 8 volts is measured across |10 ohms. Extending the 8 volts line vertically to the point
where it intersects the 10 ohm horizontal line, we coincide with the sloping voltage line of plus 30 DB.

/mpedance in Ohms
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